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dKktyito)t ^, a aWo eiy <d of paa cr ta o 

for cardMua lU ctadiei ol rti bloed wpm ir 
Hnbnn tlnmei r^trrftnn ^acpdc ftatctfan <« acata- 

•cb for cardmotna aad cfatr uO Btrxat. EtKbc^ 
littltaocid, lattncspobtbaracic axi(>atuion (dr am- 
lifmnt tomcn ol Vpa qtrtiaby (rport of j cb»- 
•anti TO caaev 6 t ao O'Bntn, CTbo tlu , n ik 
bcDt, RjLh, Banaqocr and Crrea. BtrcM, Uctcan. 

Land^ GdswUW, \triMC, Tadd, 
- _ t t fawa i DB ei fmcnl mrfkni Ue to Juaa 
■a rofad to efibt.hahafc oprmfana, 6 6. on Bb*^ 
ka.mnBa, 9 jkbu trrodi b ■J'fn r of btfoguorda. 
M Nlcnb, Eiti*4ttiakr apeam (a* focwran t 
diilrrarttB of ibe>ildtf jolU. iu < * «** — m i, Sane 
■nfidcaODa <a mepdt do«^ aind 
lony, tij- Bkv Sarpb aperatm (or oubthnuon of 
kata Jont, a ill L<n«ao-Pan:b»l^Cantbn,ni amil. 
tnctnal, cntnUde. btgw ni n t oan- 

tbqli. lU abaerracboa 00 oeo can 94a 
UtaesterT, anki ocdadon. Lfltct «( beparb <» bcbnr 
kr oi bfatrtkB cd bteatfiM, a if gnn t oal attaiy 479 
kJetabolm, Extra tkjraUiLl. iadDr aSj 
31eUl, Jlnctkai ^ booa to, IL Lack of axrtlAtn) vltli 
rtrctrtcal potndab, j 1 foe intbc cd fiaittuu. Far 
tin B dxdn cd laataU lea beoa ptaie* aad aertav 

MatraaoL Stai5n e( aaaleptks. n raio 

Uikaln dneojr lolkuaatkia a( aalirary (kadi. d<x4 

iIorokbe,Stnd7edefcrta/ attoptoe. aoJ a^r****** 

irartalay rate Trotfatot td acate aff”d Hck at UnWof 

iky ot Po op if ak, ^ 

Moatk, Ub td rtnalBcn bordatd fl pi tn inritTy abent. 
15 ^ 

Uaiapa, InfloBmiUon o( nlnaty ^ . . . 

Jloacttktnrf tiiikaii. Fortbo itwUei b fjmcotogkal 
amlcoriT mod rrkttd fliWal {Kotdeaa. 7^9 
klyrhaBa. ktabipfe, 141 
Uftoma, Vyasrclacay cd ^ 

\nON-U, CaDcer Imtftiita, Tradi b cana* rt- 
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Naxl, Iwrlcan oirfery b.— o,-, 

NdM, Bperkr krpoiBkrk pk^ * 5 ?®^ aoaltBiy at. 
kbriTrartcd 50 pernaJ dMaertiooa, 045 

J»cm loiin Seno leiaoc* Icaroad b int «ar ijo 
^e(Irttk, Bet«ijua«r b rtktK* It. kaa dnewe. 594 


Vqb Priadpia td ptartlc l ajp a ; b treatanj el mIc 
■ xat tnmon ol iare, 449 

Narfc^BjtcB. \4tarttdT«*B(ektcd ilk mkm 
k raUdli, 909 

BSTETWeS, C i fi+i i »<« lu BM k, 4 1 
CfaBjattian, AppcDdaxai. la mkiaerd appodo, 

OaeotaB. Fete oncata! iraft. efiaVal aad rrT^r h wi.' 
itady 046 

l^oalitij. fidd cd. Protcoko o( aperath tdd ilk fc*- 

rrrmtdc adbfth ikk coatke, prriamy rtport. 

Ot^sISaxb^ BTiTTy Snykai aaatoBy cd tya. ykg 
^ takk. Rraloffcacot cf dcktkd braiacat tor p-nmtol 
fiat loot. bicntoQ (aackdna td Ijd 

OMuBiyrllJa. bnataoeam Oiipoii CDnccpti td a; 

CTpttd tnatswat for acota, cd r RcBdu b res' 
pcBodltactam Ws. aa oiptrkncrd by \«erafli Ad- 
ndoBtiaO® BCT pait » jrara, ni Jjmaratm 
kdat dacaac aad Ua nUtkn u pyoncidc, rrrk« ol 
end-mahaodd; Imohcd fadntl h 57 patWu, sadoa 


Oraiy Facnoa afiacBdac end-nooba b cmincM cd, rr 
pert cd Brk* od palmti treated fm • to 
9 JS. 9 tS 

Ctiytis tkenpy Eficct od Atanrao cd mH artekbe 
auoiiiiki aad, opoo farv ad kk aad omc b doc, rc 
Ut li Mddp to brpitsrTaal lyadrtne. 446 

F)AIV bo tack, TtatkarW. ad 00 

Jr PaocTTaa. CdiW cd, y, Exceaai ed head oL (or car 
daooa hk sadW cd u Mood mppiy J7 Qwkal 
ed acra« 4«r> kn teat b diMoMB ed mto 
paamadfk, 4)9, cr^on od JUk ed kypeTteaaiee aad 
paa emnt otm m bumn ktai Wnarrbitc Iron 
jpouk aad rtutriml akm. oyS 

Papun Natn ed m na'inml auk earoDont b 
tatddta yn 

FanaU ikal TavncdiabarT’ilandi, besrfa aad lool- 




Ptkk. IcBxle. Farthei nadJei ■ „ 
aad rcktzd dani prabkna 704 
Pcrinnlbim. PTDetiatkf oaodi of bear! aad, ^ 
r olMaB . t*— **» Fortbet itadjea d pu triki ckai aaat 
goy aad rtkted dajtal p roddrg a, 709 
Fenttaorrapy m appdaadopi aad aev ni>koMxry 
katjaBcaX. joy 

Ptrllwsai, PEntonoU Myamn n dneam cd Uraava- 
kted boaiL , Trtataeat cd pemoautia. tatraperv 
to^si aaa cd lolloaaaucki baied upoa annaJ etjwv 
noota, 7*- Peniooeo'Cciiiy aeo ndrcaUcTB aad aeo 
B^ykajuj tary aUtraBoa, yoj rrro rmrr tri frllt. 
rloj-aJ iv< cijjci amtaJ Body 04^ 
reilleeitM, TrtatiaBt cd btnporKcDcal n cd adf a ai 

nalro ha^ opoa aaoud apcTOOcaa, 7«, Vabo od 

aakatkaack ■ t/catamt ad, aad abooepai cd appeok 
cai enpu 5^ 

Pbykai tkio^. Need hr troked permd b Anayrk 
paeODUti oL cd te. 

rkya^Uvnau. fappiemeaUrr aaad iyacryMt* artaii k 
,ii ■,,,!« Ho. tkAjaaei aaoCUUf td hirun coka, too 
ntaflna, kipyiemtary aad irneriiat* acUtn cd ttx^ 
kU^ drop ce rnUxty cd kaaua ndoa. ta* 

Uma airetiCB, Trc^mcat ed c xpCTBoealal *ac k by ^ 
tzBSeoi iskctaB cd djbri aoml. aad centro- 
tratedpkan 1 Q 
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St on a ffa , V»epoc mtcUon of in 

♦S G«*tTO«i*j7— Jeion«l bn**dcB. e»ntac 

**^*M*. *66- 

<jC Prtbiota of >ujg aT fa ti^ «r «iU 
^*cU W BBju a to >b»V3ciVTa^ Wijiii^ 375 lla^ 
ocDdi fa Mcptfa fmne rn f far ta 
DfafEwali tod tratmt of owcr U, ^Sr 
cad c<, BjuUcsI ankaj tminnt hr eudam of 
S5S 5«p«fcritT o( tie atm ovrt fine lA « B 


*^fw37t<JHem*ei.«4rptMti:, fVH frt mi 
fa uh tnaJ cxI caraKU-twl ■j a eMoj tn*. 


fn*. 


s«rf^ ttckrirat^IUnidj irf fia »iri CTrijOai cf »MV 
tl>etfct(pati.lL lnprc><oct,faat«7 5>.IIt I 

pccKOR ci datfeTTi7 8qj 

S«iwr^at*«.iilk. ti% Fke cfljy ited bctoitito.ej 
pg faagJ cod cicia] u»i7 
Scroa amirncl, SepoWn; of £or attot <n rr fi»* iCk ■ 

tot«ir fa CMtrfc ifgnj *40 N1»r 7«n* 
clmja]«J»tinja**hU(d tr» », V»j 

T WXrC add, Tnctiarot ■/ brraa, 44^ Tramm of 
pcteiti wrto Mvm bcrac, o 4 
Toom rrpjfa Praciim of patiDc troc od br tt*(h tJ of 
faoK rn^imti cod pfac i jc Rpck •( teiin, U dr «f 
534 040.800 

Tot. coma CIS) lut rScIfil diciiaoctof b<ficfH>*^°f 
atffl pcjcnaitti*. 4», fai*c^o^e tofatcnco Stfoft- 
oort of, fa bTpcfthjTahUn. po- 

A ptd m fqik m cdoirrtercfTw «f thfaofa, 54 
JTatiK Ttjottocr faecMT fartfat ttsdn n mlr irdrttil- 
ky tyt 

Tcum. boo* praUesc coacttofa^ cctn faitoofactjoa 
*dfa»t.4i5 

Tlcnpy sm toouc, Imcrt nxcr m ulatlntc Ur |t» 

'T^katfa.^edaktmxj*, fintoTtol int vr o ^m c td ca |ul* 
fa> 54 

Tberactocofiy cad pormcfyn, cfacctTmiiic* n« ae a»- 


Vitkp* « icqJtic dnfafa Tth »d , 

845 iloden mcoccesKst of aw of bcc 
fatcfanl tract. 9051 Fro oracatcl cdt. efa^ end 
cxpcrfaKatcl ctKly, 04O Z/it tj k5p i iifcju ■»! 
puKTtotic emioa fa BMCn fiiil haimf^ riui 
(utne cad danfari*] ckEft, 058 
StcM. fa otTter dmio] dctc biiMd CD foo CMM, 0O5 
StrabMBDc, iKportcDo cf CDCBCdrt 
bcstnicfit of. s6j 

Stnptoractai HrUo* ccpticeak, Sdmrau, omd by a 
CHfao cf fafcctcd trcBmiiic crtirfa'i 1 


SoItm littery lierfaj TMo cry mm af, vtth ^mfal ref 
tract to mhtri tBaorc. 55 
SofCi IsTcrt, ca aatmlkate far ifacoac fa fatra arao* 


. TttoCiBeDt <f trcib traonctfc cad corOcia- 
faattd carpal osafa, ao CbmutlMrapy cral reret 
pa radfatloB la CfactddkiK efafa] fafacoaoc, cUbIcbI 
cod OEptrcBAtcl ttnfio, j 6 ; ttatyial end pofaapera 
tn btetzMSt «f Urp cmcomcm end rvcttoiffaal 
fttfahi. fjS Soppvurre >afat OBnac cad he rdufao 
to pi u f c cK cc taa a y tfitfa, reiirc <f rod roaha of •; 

Hata fa n ratfantt, aodm ifacrrwWrw 
p cah . rgd 

SoutUcafac, Ncfae o( fa OecCaMt of peritafU* tad cIk 
rani of ‘n*— '^1 orfain. jbf. Ss^pvatK jefat 
dscM* cfd U refatkaa to cattODydao*. 

fared r iid cta clia of d; knomd joteti fa ppatfanta, 


TrectmenC ^ pstlorttW. vttcpo-tlaarcl aaa 
cf KdloaiKtiiUa beard cpco expemeote, jt> 

CbcxaotbrripT cad mtaes rad amt fa Oatridna 
tsfacuciBB, rffaml ead experkaraUl (tadHC, 
j 6 Piufr fa oc* of aarpoy ta toed rer itbcprcfalnd 
traorea to ebdcicaiel fafanee, 575 Treetmd of 

bma, 4x5 dn«a fa CTretBcat ef eerte Hp 5 «ratfaai 

fa eer cod rMtfnU. 57J lafirmactm of 

adnery ficodi, 604 

S«f»ai, General, eppeneti to prohfaa* peoeated by 
fraOcra and etber traasec, 514 
SorawT Vma’an, fa cbenifal o»^ r75 **•«» 

leeraed b ptet cr 570 w, rrefatraj <d ta loul 
cr rtk ipeefal referaae*! I c fafapfa c l fafgrre, 575. 

er Ccredlfakily ouaid, aor pUcUc. htoCbJea 

td, m tnatoent of inel*ncflt tarn of face. « 
17 m of cnDScB borderad Se^a fa. ebrat 
S^4j5,fextrfc,lfaefla«ofca«eo»otfc 
nwpdc, ^ Radicel, fer cecaaoeia of cer^ of 
435- MeBcraaent of e p bt MU pjfapcd m 
ftil ctMphatKBe, (tntral. oe crofatfa opbdB^ 
DUtplexllr Sefaa<»enUQf(iBeralMrpaltcrtWi* 

ea eppfcrd to opktbafaifc operatfaaa. 6 
Cecnt tirada Id mjtt^ « brteto*rc» 6rt 
CcvroplcT a Madder fc< cm b kicb aapalMi^ 
dtf aM oifaary cdd^ hare bran ebtaraed by pfafjfa 

7JO pWtfc. Fracture edpatribtrra^ by 
^0^ of faoe trapaoDU ar>d plaaoc rtpilr t*D- 


' drtDCUa of kipfa rapfodra. 

TfatwimColW ebOuraiB, Aanaiaika «f faerr ntfrax- 
tk* fa eofafai erfa^ d arax a , ytei mier 

t 

TttytuU ffand, So called fadlar nfa im bypertbynal- 
BCC. 56 ErtmWafda] BeUbfatB ef MdBr *5] 
Si calM laUral abrmat. txKcra «> krpmkytoU- 
faca, MnoAcaoct ef cclactoer tefanm laat ic, 5j 
Tbyrcntoe, Extra Ur>raidiil BMtalWwa af Bdlac 45| 
Tfacoc reectfea, Ttae cOoy atetf re tatarrv riponmtcl 
dodcel xicdy 'faprmtty cf fan catiriA rm 
foe dik ta bibimI wtoce CC*tK rmcery &41} 
\far yma dojcal tipenrucr k ited re u artare 
Battnl, &41 

TooxaB. Trxetrarr* cd paliecta mk aove baruc. 9 4 
~ * ectrrx cniaacixeQoD 

oa nix of eUtKDao, 

445 

Traiaaa. ebdcafaeL Noosrtctraaat 4 
TieadefodirTt poBtxar, fafnUmc* of hcoiret la aeb 
d/rfaaw (d fa>I ofcaie b. ah 
TabrrcMietm. pabaaDcry Tkeracotcefn riA poeamfyvie. 


Tbsdt oahfBxnt. lutempckitbona. tufnrttoao far 
of eppo- txtranity rrport of y cao«eeutrv caaca. 4 
\dit^ cartoa) casjon typtn *1 acnkcirDiancl ted 
faaiaoaai tBBori. 4 taefatv Pr»cirfc»fa pJ mr 
aarjttiy B treatraru cd of lace 440 cd xalmry rfaadc, 
tnofu ead kanUy pto \ Mauler of boae. 

patfaofac>^ ■°‘l cfauol xrad> of exec. 7 7 tyB 
a d m xejco KBB cyuadnodbroeaa cv>udraoae.lac 
ton Bdoeacra rod rcxilu co omauasa cf oiery ra- 
partofacmaw 5S paUccU treeud froco la 55. 
91^ ebarrei)] tbyroid. ofied turrcl a adoo- 
caecnarea. truxed, PrBMTT ed rtbcooliary ir'cad 
ab ^isbJ rxfrrxncr to aund ocaun jj 
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uumATTu, niLtx. TV Donan FI >•, 77 
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T tad tvnv 0 Body VIcEWucm tn Uamltb 
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jd *d , J J4 

CumTi,J P Oom,cadMm 3 Ui 4 .A.G>Aaa.Te»- 
d Fadhtiicm id md 17 

Qcouiux,Ait*cx. EfKSMkb d Eadoawolopr 773 
Usmck, Anvn E. PWiwi d Om Ttarw Chad; 
Prendof tV Eipeden o< Uon TVm F«t7 

jemt tod Lcrmzzx Emm C TV P r — ■ 
tBRlaUaCilttUodialtaaNiTdatCtR, » 
Botio*. Cnos W tod Rewus, llovtt E. Koot 
too Ifltofpnfodod. 6tb «l , 
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t/xm, Join ^ mod Baattm. rmx. Amvrrd LtV 
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Pmiiroajm, NfoidcfxsJ CVmmadSdicBtj Uk Ex 
pbatierx Nous, Had 904 

RjTCd, n tUACX P Eats tab d CtaesJ S«vei7 904 
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Ttm. Ptc^ TV kltatirracml d OtaUtde DiSnUM 
id td S7« 

Toaut, ScajiUL Fturimb d Dctattmlccr 77 
Vaooai, H. U TV Uatbb tod EOexaex d uoitiai 
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VliiiMX A a. TV Tnttstat d Btns, reja 
Wan. Wixtxo S Ruzt. J , txl CPNiz^ 

Dtuiri B RoAdofic Fbxdct wtfa {amaedby 
EofiM P PtadcTiTum. 70 
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JA^^RT ERYTHROBLASTOSIS NEONATORUM 3 


hvcred infants wth universal edema The average 
pant) nas 3 2 and 3 i for the two groups in contrast 
to s 2 and 3 m the senes of Heilman and Hertig 
Diiralinn of gcstalioii The average w as 36 3 w ceks 
for the hvdrops group and 39 weeks for the icterus 
group, showing that the former were born 1 month 
or more prcmaturelj In Capon’s senes of hydrops 
cases, the average duration was 33 weeks 
Compkcolions of pregnancy Capon, Heilman and 
Hertig, Harrow, and others state that the mother 
show's no charactenstic pathognomonic signs This 
ma> be true, but developments do occur during preg 
nancy and labor that should arouse suspicion, cs- 
peciallj in the hj drops form of erj throblastosis, and 
include excessive utenne enlargement (“hvdram- 
nios”) in 50 per cent, and toxemia of pregnancy in 
31 per cent of the hvdrops cases Premature separa- 
tion of the placenta, jaundice, and diabetes were 
present in several mothers 


Uterine enlargement out of proportion to 
the duration of pregnancy was frequently 
diagnosed as “hydramnios” clinically, and it 
has been so designated in the literature The 
excessive uterine enlargement was found to be 
due to the combined weight of the placenta 
and infant, which m the hydrops cases aver- 
aged 4,674 grams, or 10 2 pounds This is 
considerable for an average penod of gestation 
of only 36 weeks Figure i shows the placenta 
and infant of Case i which together weighed 
4i9So grams, 10 7 pounds, the period of gesta- 
tion was only 33 weeks The edema of the 
infants makes them weigh more, so that they 
may be regarded as mature on the basis of 
weight when actually they are premature 
The incidence of toxemia of pregnancy was 
increased in both types of erythroblastosis, 
but was highest in the hydrops cases Schu- 
mann found that 62 per cent of the cases re- 
viewed by him had albummuna and edema 
Others, including de Lange, and Heilman and 
Hertig, found a high incidence of toxemia 
Williamson and Vecchi have each reported a 
case of hydrops associated ivith postpartum 
eclampsia, and because of the ranty of such 
reports we record our own at this time 


Case i Mrs S H , aged 27 years, Irish, parity 
who was dehvered 3 years previously of an 
infant which died of icterus gravis The Wassermann 
reaction was negative The present pregnancy was 
complicated by an excessive weight gam of 25 kilo- 
grams, 35 pounds, by the thirty-second week of 
gestation At this time an ohguna developed with 


'Jht paUenl has hac 
>ad has i hsing child 


prcmiture deliNcnes i abortion 
[on holds for Cases 3-6 



Fig I Case i Macerated fetus with hydrops type of 
erythroblastosis, weight, 2,730 grams at 33 weeks’ gesta- 
tion, weight of placenta, 2,200 grams FromStander, H J 
WtUtains Obstetrics, 8lh ed , 1941 

3 plus albumin in the urine, the blood pressure rising 
to 165/110 and remaining at that level She re- 
ceived the routine treatment for pre-eclampsia, includ- 
ing intravenous glucose The nonprotein nitrogen 
rose from 29 2 milligrams per loo cubic centimeters 
to so 8, the unc acid from 5 6 milligrams to 7 6 
milligrams, the carbon dioxide combining power de- 
creased from 32 9 to 27 7 volumes per cent Polj- 
hydrammos was suspected clinicallv because of the 
excessive utenne enlargement Roentgcnographic 
studies were, therefore, conducted in order to deter- 
mine the presence of soft tissue edema or abnormal- 
ity of the fetus, since erythroblastosis was sus- 
pected No halo or corona was seen about the fetal 
head, but, within the uterus, the infant had a 
Buddha like habitus caused b) the enlarged ab 
domen (Fig lob) 

An induction of labor using castor oil, quinine, 
and an enema was successful, and, dunng the first 
stage of labor, the fetal heart was lost The patient 
was delivered by breech extraction after a 7 hour 
labor There was a postpartum hemorrhage of 700 
cubic centimeters, which was attributed in part to 
the large placenta weighing 2,200 grams It and the 
infant, which weighed 2,750 grams, had a combined 
weight of 4,950 grams, 10 2 pounds Both are shown 
in Figure i The infant should have weighed about 
1,600 grams for this penod of gestation Because of 
the postpartum hemorrhage, a blood transfusion was 
given to the mother Three hours after delivery the 
mother developed two convulsive seizures At this 
time she was given oxygen and molar lactate solu- 
tion Sixteen hours later, the nonprotein mtrogen 
had nsen to 85 4 and the uric acid on the third post- 
partum day was 123 milligrams Kidney function 
tests postpartum revealed a urea clearance of 73 5 
per cent m 2 hours 


S 0 RGER\ G\TCECOLOG\ AXD OB^TETiaCS 


en'throbla*to*Ii 1* to tvpe During the course 
of tho stud\ wc haNT owerved 3 cases wbldi 
bad bemocrbaptc diitbesli as the first out 
standing dint^ sign Such aaooatioo b 
{□ostrated b> Case 3 There were 3 other in 
(ants in out ftud^ that had erytkroblasloris 
and er\ throblastemia without <rimlr«1 h> 
drops. Icterus anetnia, or hemorrhagw: db 
thesis. They pfobabl\ died before anj of 
these complkatuis had time to dereiop since 
9 died before delj\rr\ Two of cases 
were proved bj autopsy while the third was 
too badly macerated for histological Interpre 
tatloQ, but the cord blood was s^dently well 
preservTd to ^ive the dlt^Doiis, References 
were abo obtaujed In the literature to reports 
of erj-throblastosb without In-dropi, krufus. 
or anemia by Salomoosen de Lange and Per 
gusoo 

A dassificatton of CAlhrohlastosb neooa 
tonnn baaed on oar experience with 47 cases 
and sabstantlated b} reports lo the Uteiature 
b presented erslhinblastofli with hydrops, 
t 6 cases erythroblastosb srith Ictents, 99 
cases emhiobUitosis with anemia, 3 cases 
er^-throblastosU with bemonrhaglc dfatbcsls, 3 
cases erythroblastosb without b>'drops, k 
terui, anemta, or hemorrhagic diathem (as 
dajtlft^ 3 cases. 

Such a daslficatloQ has academic value In 
daiifying onr k n ow l edge of the disease It 
has pcactkal value dace the infant mot 
taHt) rate >’aries with the different tv^of the 
dbease, as will be shown subserpien^ 

Tbe idodmee of eotkrobbttotb vsrta accordiiif 
to the type of tbe dbeaw The hydrep* inJaBU hive 

ItKklnKx of 54S Ib OUT BSCerist. and sfioo (n 
the senes of n oU and NrifUi Tbe ieferas Iona Id 
ooiserieswas as compared t joofosiidby 

HeCman and Hertif Thlj wide rmnie m pteremably 
doe to a falbre t reeo(mtt ad dUfOose the case* 
ai has been 00 ej perieace I the jvars oaj t 
9J5 « observed oaly 7 cases In 4 0 premator# 
and foD tenn deCrerfes, oc i «5 Ihnlaa the 
period U36 lo we lave bad 40 cases in i jro 

<kfimiei,of -i>3 anlncTtasodacariy^oopeTceat 

doling the period of the present tody! 


ErythrobUstoib u not freqifenU> eoooun- 
tcred >Tt one most be acquainted with it for 



definite reasons. The biodence b im per enst 
for the mother that bean one of these infinu, 
partJcuUrii when the babj dies, as 10 many of 
tbein do F^^'thrDWtstolb b respomibic fer 
3 9 per cent of our fetal deitha. The doctor 

S tient relalloiuhip maj become strabed If n 
ant with crvthjobliuitasii b ddhvred by 
ctsartan section as fai cases reported bj A T 
Abt (Smy-th ■ case) Bonnej a^ iloftoo, tad 
PiDos. A knowledge of this disease is atces- 
aaty in making a differential dtsgrw^ of l uW 
diseases of the newborn It b noted that the 
medkal examiners of the New \ofk Sute 
Board aaked a question on er^-throblutosb b 
the esamfjialioo on obstetria in 1938- H- 
nally a research phyiidan need feel no chagrin 
if hb efforts bring knowledge and uEtderstaad- 
log of a disease even though much cannot be 
done from the itandpoint of prrventioei and 
treatmenL Prophj-iaclk antepartum thenpy 
for the child, for srhich Ballantjoie first rabed 1 
plea, may be thown to hare a practical an^ 
catioo in erylhroblastotb as it in lypoifis, 
and to that end, ihb study b dedicated. 

StATEXnAL lUTA 

^loft of the following data hat'C been Ob' 
tahied from ib mothers bearing infants with 
bivlrDpa, and 99 with irterus gravb. Tndosin 
ci anmic, hemorrhagic and ondasiified tspn 
WDold be s omewhat cootrorenia] and their 
Qumber Is too small anyway to be atatistkaOy 
Important so the} haNV not been tabulated 
except when ilaled 

If* The rmee nateraal ge was j j and >0 
year* few Uie h>drww aad fetenn ffowp* iwpec 
tlvrl lleOmaB and Itertif tare mraed ifmikr 
agn for lb« tw ftowpa 

It bemerslty iKltev«ltltaleT>ltrotif»i1o*t 

1* *m Dorc firquevtJv I patwnXi harictx ilciitrr 
rane an Bfe »li y »UJe Ott TCpOTta a faft oddfOCT 
IheScaaiSaaviaii nc* I can naienaf nttrijr »B 
ofthenen ItendiBf djBJc trerrpfweated How 
erer proportloo t ite lime popeli boo, jo per 
cent wm Iriah !■ cootiut t < 5 per ewt (or it* 
fKnir tnd per cwt ere aearoe*. icft nj 6 6 per 
ceat for tb* dzm* attn ■( hl*t>eT ocidfiK* la it* 
ItWj aad aefre race 

I ike toUJ frown of 47 motbera, •■*« 
rn oalv j prunlparaa, csaLax molupanty dr 
f clor 0 prf cent of the pwtlcflr*. Pollrt 
rtporti 4#caart aH ID wwttjfwra*. aid mwm tsoo 
■tate that it* tut bon rsespet tb* daraa* beta 
m«nn fooed 5 priimlpwrai l« 40 mothrfi that da- 



JAVERT ERYTHROBLASTOSIS NEONATORUM 3 


hvcred infants with universal edema The average 
parity was 3 2 and 3 i for the twro groups in contrast 
to s 2 and 3 in the series of Heilman and Hertig 
Duration of gestation The average was 36 3 weeks 
for the hydrops group and 39 weeks for the icterus 
group, showing that the former were born r month 
or more prematurely In Capon’s senes of hydrops 
cases, the average duration was 33 weeks 
Compkcaiions of pregnancy Capon, Heilman and 
Hertig, Harrow, and others state that the mother 
shows no characteristic pathognomonic signs This 
may be true, but developments do occur during preg- 
nancy and labor that should arouse suspicion, es 
pecially in the hydrops form of erythroblastosis, and 
include excessive uterine enlargement (“hydram- 
nios”) m so per cent, and toxemia of pregnancy in 
3 1 per cent of the hydrops cases Premature separa- 
tion of the placenta, jaundice, and diabetes were 
present in several mothers 


Uterine enlargement out of proportion to 
the duration of pregnancy was frequently 
diagnosed as “hydramnios” clmically, and it 
has been so designated in the hterature The 
excessive uterine enlargement was found to be 
due to the combined weight of the placenta 
and infant, which m the hydrops cases aver- 
aged 4,674 grams, or 10 2 pounds This is 
considerable for an average period of gestation 
of only 36 weeks Figure i shows the placenta 
and infant of Case i which together weighed 
4,950 grams, 10 7 pounds, the period of gesta- 
tion was only 33 weeks The edema of the 
infants makes them weigh more, so that they 
may be regarded as mature on the basis of 
weight when actually they are premature 
The incidence of toxemia of pregnancy was 
increased m both types of erythroblastosis, 
but was highest m the hydrops cases Schu- 
mann found that 62 per cent of the cases re- 
viewed by him had albuminuria and edema 
Others, including de Lange, and Heilman and 
Hertig, found a high incidence of toxemia 
Williamson and Vecchi have each reported a 
case of hydrops associated with postpartum 
eclampsia, and because of the ranty of such 
reports we record our own at this time 


Case i Mrs S H , aged 27 years, Irish, parit> 
whowas delivered 3 years previoush of an 
infant which died of icterus gravis The Wassermann 
reaction was negative The present pregnanev was 
complicated b\ an excessive weight gam of 25 kilo- 
grams 53 pounds, b\ the thirty second week of 
gestation At this time an oliguria developed with 


^ rrnn o premature dcli\cne^ t abortion 
•nd ha, , iirlnc child Same eiplanation hold, for Case, 3-6 



Fig I Case i Macerated fetus with hydrops type of 
erythroblastosis, weight, 2,750 grams at 33 weeks’ gesta- 
Uon, weight of placenta, 2,200 grams From Slander, H J 
Wtlltams Obstetrics, 8 th ed , 1941 

3 plus albumin in the urine, the blood pressure rising 
to 165/110 and remaining at that level She re- 
ceived the routine treatment for pre-eclampsia, includ- 
ing intravenous glucose The nonprotein nitrogen 
rose from 29 2 milligrams per too cubic centimeters 
to 50 8, the unc acid from 5 6 mtOigrams to 7 6 
milligrams, the carbon dioxide combining power de- 
creased from 329 to 27 7 volumes per cent Poly- 
hydramnios was suspected chmcally because of the 
excessive utenne enlargement Roentgenographic 
studies were, therefore, conducted in order to deter- 
mine the presence of soft tissue edema or abnormal- 
ity of the fetus, since erythroblastosis was sus- 
pected No halo or corona was seen about the fetal 
head, but, within the uterus, the infant had a 
Buddha-like habitus caused by the enlarged ab 
domcn (Fig lob) 

An induction of labor using castor oil, quinine, 
and an enema was successful, and, during the first 
stage of labor, the fetal heart was lost The patient 
was delivered bj breech extraction after a 7 hour 
labor There was a postpartum hemorrhage of 700 
cubic centimeters, which was attributed in part to 
the large placenta weighing 2,200 grams It and the 
infant, which weighed 2,750 grams, had a combined 
weight of 4,950 grams, 10 2 pounds Both are shown 
in Figure i The infant should have weighed about 
1,600 grams for this penod of gestation Because of 
the postpartum hemorrhage, a blood transfusion was 
given to the mother Three hours after dehverv the 
mother developed two convulsive seizures At this 
time she was given oxygen and molar lactate solu- 
tion Sixteen hours later, the nonprotein nitrogen 
had nsen to 85 4 and the uric acid on the third post- 
partum da> was 123 milligrams Kidnej function 
tests postpartum revealed a urea clearance of 73 5 
per cent in 2 hours 



SURGER\ GYKECOIjOG\ AND OBSTETRICS 


M to Dtk During the courae 
o(lhisftQd\ we hare obimTd 3 cmic# whKh 
had bcT u on lu jpc dklhnls as the fint out 
standing dlnlcal ugn. Such asutaalkm b 
Illustrated bj Case 3 There were 3 other la- 
fants b our study that had er^lhrobUstosb 
and erN-throbUstemla without dmlcal hy 
drops. Icterus anemia or hemorrhagic dU 
thesis. "Hiev probabl\ died before any of 
these corapUcatWis had thac to develop since 
3 (bed before ddlrcr)' Two of these cases 
were prm'ed h\ autopsy while the third was 
too biidl} macerated for hbtologlcal fnterpre 
tatkiD but the cord blood was suSdentlv weD 
preserved to rive the diapods. References 
were also obtaltied In the literature to reports 
ol erythTobUstosb without h\-tlrops. Icterus 
or ar^ls b\ Salocnoosen de Lange and Fer 
gnsoo 

A dasiihcation of er^’throblastosb neons 
torum baaed on our eiperience with 47 cases 
and suhstantated bj reports In the literature 
b presented erythroblastosis with b>'drops, 
16 cases erinbroblastofis with Ictema, sa 
cases enthrobUitosb wfth anemia, 3 cam 
eiTthrobtaftosti with hemorrharic distbesw, 3 
cases erythroblastosb adthout hitlrapa Ic 
tents, aoemU or hemorrhagic dcathess («e 
d^Uit/ieJ) 3 cases. 

Such a clisslhciUoo has academic t'alue In 
clarifying our knowledge of the disease It 
also h&s practical value since the mfant mor 
tality rate %'aiies with the different t>'neso( the 
(haease as wHl be sbowo nbseqoenU) 

rsciDDrcE 

The of OTthroblaitasU rirW scrordiiia 

t the type of the The bydrept Infants bare 

aaladdfficeof ^+8 In our milfdat and jfcwin 
tite SMlei of U olf and Nelfoa The [clems Iona la 
o(ir series was ^76 as cranpaitd to joolwtndby 
HeDman and Ilerdf This wide rSB*e b pres<*mably 
dMt Itharet recofsir* and <hipitwc the cases 
as has bmi 00 esperieoce In the >-eafs oyj t 
93S « obwedooly 7 ram k cj opcematc^ 
and fan term deliveries, of « 5 D ring the 

period ojOt o+o •« f*® 

deCTcTleaof -ijS an Incrtase of nearly aoo per cent 
daring the penod of the present stodyf 


Erythroblastosis b not frequently enawn 
tered \*<l one must be acquainted with It for 



defijiUe teasofa. Tbclnodenceb loopercetit 
for Ibe mother that been one of these WiEti, 
partlojlarlv when the bab% dm, u so nuDvb 
them do Ervthrobiastoils b reiMtuIbk tot 
3 s per cent of our fetal deaths. The do^ 
paticit Tclatiooshlp ma> be come straloed U n 
infant with crythrobliutosb b dehre^ bv 
cesarean section, as In cam reported ^ A F 
Abt (Smyth s case) Bonney and ilorton, tial 
Pallos. A kiwwledge of this dbease b neces- 
sary in making a differential dlagnosb of other 
dbcam of the newborn. It b noted that the 
medical cximfneti of the New Totk Sute 
Board asked a question on er^lhrobiastosb b 
the examination on obstetrics fa 193S. Fl- 
nalK 1 retcani physician need feel DO dugrfa 
if hb effort! bnng kiMjwlcdge and undentand- 
Ing of a dbease, even thou^ much cannot be 
<koe InwD the standpoint of preventkn and 
treatroenL Pn?ph\-Iartlc antepartum therspy 
forthechUd forwhich Ballaotyne firstrabeda 
plea, may be shown to baNt a practical an^ 
cation fa erythrohlastosb aa It W fa s^-puBs, 
and to that end thb study U dedKated. 

UA^TUWAJ. DATA 

Most of the following daU have bea ob- 
tained from 16 aethers bearing Iniaots with 
bpin^ and 33 with icterus gravis. Indosioe 
of anemic, bcmorrhagic, and imdaiiihed tvpes 
would be aomewhat controversial and their 
number b too rmall anyway to be atatlUlraPy 
Important, ao they haw not been tabulated 
ejcept when stated 

it* The mage Datenai age u j jaadjo 
year*, for the hydrow aad fctma fn*P*, 

Uwly H Dniaa nd HmJg have reoseoed alraSar 
gts for the t groups 

It bsenmUybeberedllisI eryliftWajlcsa 

b *«» toore frequentlv In patient* haring ifrfhrt 
nMM Bceitry tsDeOt wyieat* a Ugh laddesCt 
fn ibeScandjnavlt rsne I on material, aesrijr iU 
«< Uw race* ttendlfig cfinK ere represented- Ho* 
rrer 1 proportioo t Uw cGnk pcTwblka, Ptf 
cent mere Insh, In cneitrsit U> M 5 pvr eml the 

Htntr sad per cent sere negrort, TTTTOS fl 6 r*r 

cent for the c£nk sbewing hJgbef Isrifcnce b the 
Irbb sod BcgTO race 

r*nl I the ti>U] group of 47 mothen Ibw 
sere only j pnetripsiai, maWag inuhliwrHy de- 
dd^ factor In 9 per cent of the psdrtiU. Patter 
rtTxiri* 3 S caw* aQ I amhlpara*, odma y th^ 
atst that Ibe fint bom rtcape* the <C>ea*e. VW 
m»** focikl 5 primlpan* In jo motier* that de- 
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bvered infants with universal edema The average 
panty was 3 2 and 3 i for the two groups m contrast 
to 5 2 and 3 in the series of Heilman and Hcrtig 
Duration of gestalwu The average was 36 3 weeks 
for the hydrops group and 39 weeks for the icterus 
group, showing that the former were born i month 
or more prematurely In Capon’s series of hydrops 
cases, the average duration was 33 weeks 

Comphcalwns of pregnancy Capon, Heilman and 
Hertig, Harrow, and others state that the mother 
shows no characteristic pathognomonic signs This 
ma> be true, but developments do occur during preg- 
nancy and labor that should arouse suspicion, es 
pecially in the hydrops form of erj throblastosis, and 
include excessive uterine enlargement (“hvdram- 
nios”) in 50 per cent, and toxemia of pregnancy in 
31 per cent of the hydrops cases Premature separa- 
tion of the placenta, jaundice, and diabetes were 
present in several mothers 


Utenne enlargement out of proportion to 
the duration of pregnanej^ was frequently 
diagnosed as “hydramnios” cbnically, and it 
has been so designated m the literature The 
excessive utenne enlargement was found to be 
due to the combined weight of the placenta 
and infant, which m the hydrops cases aver- 
aged 4,674 grams, or 10 2 pounds This is 
considerable for an average penod of gestation 
of only 36 weeks Figure i shows the placenta 
and infant of Case i which together weighed 
4)950 grams, 10 7 pounds, the penod of gesta- 
tion was only 33 weeks The edema of the 
infants makes them weigh more, so that they 
may be regarded as mature on the basis of 
weight when actually they are premature 
The incidence of toxemia of pregnancy was 
increased in both types of erythroblastosis, 
but was highest in the hydrops cases Schu- 
mann found that 62 per cent of the cases re- 
viewed by him had albuminuna and edema 
Others, mcludmg de Lange, and Heilman and 
Hertig, found a high incidence of toxemia 
Williamson and Vecchi have each repiorted a 
case of hydrops associated with postpartum 
eclampsia, and because of the rarity of such 
reports we record our own at this time 


Case i Mrs S H , aged 27 years, Irish, parity 
who was delivered 3 years previously of an 
inlatit which died of icterus gravis The Wassermanri 
reaction was negative The present pregnancy wa; 
complicated by an excessive weight gam of 25 kilo 
grains, 55 pounds, by the thirty -second week ol 
gestation At this time an ohguna developed witl 

^ tenn o premature delit’eries i abortion 

•no haa i living child Same explanation holda lor Caaea 3-6 



Fig I Case i Macerated fetus with hydrops type of 
erythroblastosis, weight, 2,750 grains at 33 weeks’ gesta- 
tion, weight of placenta, 2,200 grams From Standee, H J 
WtUtains Obstetrics, 8th ed , 1941 


3 plus albumin in the urine, the blood pressure rising 
to 165/110 and remaining at that level She re- 
ceived the routine treatment for pre eclampsia, includ- 
ing intravenous glucose The nonprotem nitrogen 
rose from 29 2 milligrams per icxd cubic centimeters 
to 508, the uric acid from 56 milligrams to 7 6 
milligrams, the carbon dioxide combining power de 
creased from 32 9 to 27 7 volumes per cent Poly- 
hydramnios was suspected clinically because of the 
excessive uterine enlargement Roentgenographic 
studies were, therefore, conducted in order to deter- 
mine the presence of soft tissue edema or abnormal- 
ity of the fetus, since erythroblastosis was sus- 
pected No halo or corona was seen about the fetal 
head, but, within the uterus, the infant had a 
Buddha-hke habitus caused by the enlarged ab 
domcn (Fig lob) 

An induction of labor using castor oil, quinine, 
and an enema was successful, and, during the first 
stage of labor, the fetal heart was lost The patient 
was delivered by breech extraction after a 7 hour 
labor There was a postpartum hemorrhage of 700 
cubic centimeters, which was attributed in part to 
the large placenta weighing 2,200 grams It and the 
infant, which weighed 2,750 grams, had a combined 
weight of 4,950 grams, 10 2 pounds Both are shown 
in Figure i The infant should have weighed about 
1,600 grams for this penod of gestation Because of 
the postpartum hemorrhage, a blood transfusion was 
given to the mother Three hours after delivery the 
mother developed two convulsive seizures At this 
time she was given oxygen and molar lactate solu- 
tion Sixteen hours later, the nonprotem nitrogen 
had nsen to 85 4 and the uric acid on the third post- 
partum day was 12 3 milligrams Kidney function 
tests postpartum revealed a urea clearance of 73 5 
per cent in 2 hours ^ 
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flnt nutcmil pnsilirDinbiAdetanlutloa u 
doM Itnnjedlitely pQ*tf*rtam. It w»i 6S per cent 
oi Bonn*], ind oo the foflowtM tUj- It wm 6 t per 
cent, Tfa/loqnlBCMM ftren ( b(is ) totiunaft* 
cakrtr mad on the third poetputnm day the p«>- 
throfflhl wu ftm 6 per cent, IwficnUBc prabable 
faHnncdthelirerto tiUsethethylotralMmebccsac 
cd duiacc This petknt hu been (oUoved tloter 
vnb in the pau moothi nod the praUtromUn 
level b itiH coofldenbly lover thiiQ oornuL P«r 
tber erxlence ol Brer Hamp- nay be obtained tram 
a atndy oi the •eram protel^ fhrriof prefsauy for 
lereb ai knr u fiama per oo cqUc centtnMeri 
acre foond. 

Exunlnalloa ot the cord blood revealed 45S dot 
moUaitj and 87 erythroblaiti per 00 vUu e>n«- 
Tbe total mhlt count m }o,Gm %hhh *0,700 
were nocka ted red ceOa. The mean ted ceQdUmetcr 
vai a ^ There vert many immature ahlt crlii 
I the amear The bemoflobl waa it per cent ( 
ra SahS) red blood corpudet, 500,000 co^ 
ladex, t,i volome index, 5 The pn^rcMoUn and 
EbriDocrn coecentritkn of the cord blood were too 
low for determlnatioe— fetal death aereral hooia 
prevloot. The tenrm proteita vere alto very lov 

9 Krami per too caUc centimeteiv 

A topty revealed the c ha raetcrtatk pathology ol 
the hjrdrc^ tipe ol erythrobhutoaU The IfTtr wa* 
examined Inierrtt becaoe ol the Indiopa a* 
veil as the toxemU la the CDOther aod It boved 
muted dct^uentloo ol the Imr cordi alth ajM>- 
dated povtsoetem chanfo. 


lauikk/ U The coloe ol the atdotk flstd fan* 
bees ikterTm bv many titbon aad the eotaesao* 
I that b snaBr Mi foldn yeOov color Inaon^ 
of oar cuea, the color ni olies ofaacnred by the 
paaaaie of mecoolam renhiog from fetal tCnieia, 
vtdch U frequently aeeo la crythtub b a l oa b , A 
f<iA» n yeHov amalotk fluid obaerved wbea the 
ttvnhnDe* roptnre peciBat«Tety tboold arouse «■»- 
pldoa (See Ca»e 6.) 

FAji Jidrmu v&l/ /la krsr ^aKoltatkm ol 
the letal heart often revealed fetal dalro* vhiei b 
ladt^TC of i txanterloe asphyxia. Sotoethiic* the 
fetal heart at loat before the oooet of or daring 
\0 the bydrop* infant* born ahre aad 50 per 
cent of the ktena LsfanU reqtdred rerasdUtloa by 
of caihoti-diande-oiygen mixture or the o»e 
ol the Flagg apparatn. The fetal dbtrea* and 
•yitoflc brmt *ere often heipfol I maUng a 
cocTTCt aniepaitnm ifiifuoab. The focrner aho pro- 
vided the IndkatuDo for a large namber <d epetadve 
defi T en et. 

optrmiht ImciJrac In the hydrop* group the 
opomtiTe Inddeoce a aa 50 per cent, and It m j 
per cent in the Icteroi giwip (cfinic per cent) T* 
motben err defivered bv cetareaa aectkm va* 
periormed lor pmaatoie teparalUm of the pbrnmU 
nd the other becante of j prevkw* » ecttoo* 
rwLfJ if4u-» ttop for operative interfereoce (fiwcep*) 
vaa fetal dbtrea* ahi^ ocmrnd In 56 per cevt. 


UnlJilrdU4t*0f!tUf The tm*jr 

blood kui la the hydrtipt group va* 461 caUc cr* 
tlmeten ahfch b peater than the tenge el rn 
cubic centimetm for tlw cGahr vhik the tuw 
In the ictcnt* group a not iDcreatrd, budcIt t 1 
cubic centlmetcrv The (acieaa* In the b>dr«f« 
fcoop va* cttaed by pcatpartnm tenorrhaf* ^ 
occurred la $ caae* or 31 per cent, vhem* only t 
cate vith icterus had a hemoTTfatgc. The e m t an 
bfevdlng in the htdropa group wai caaaed by a/cur 
doe to tba orermsteoded aterot, large tbc d tie 
pfaceata vfU aa tDcre*»ed uterine jurfact to bktd. 
frbbfBty of the cotvledois alth retained portbai 
requiring maptfl removil at I one av aad the 
factors asrodated alth operative (kSveir 
Fioctmt*. The avenge meigbt la the knlnp^ 


gram* (Fig. i) 


54 jmuns the Urgat adgWd x,mo 
I "ne ateraga v m gfat ol the Ipbx* 


e a Tenge ei^ In the Irtm* 
ca*«a vat 69} giaaa the largest veighrd uue 
grams. The emge vrifbt of the infaat* In iha 
group vai 344 grams so that the nonial ntb ol 
63 vas obtaiivd. 


Injpcctbn of the placcntM of the Infant* 
irith h>-drop* Invmnahlr revealed % pale mi 
tcroa] nirftct d«pl) fiswred focmiof coty 
Won* srhich nrre friable. The fetal *urfact 
and merobnri«» spcre ftained jtBitw fai 6cf OCT 
cue* la othen, It waa grev and gUatnls; Oo 
staadia; the placnta baain filled rapidly irith 
a yeOcpT colored ictt u b ao that b a *h«1 tnae 
tlw placesta lost as modi as 500 sraroa hi 
wofht. The lai^e al*e of the placenta b 
thought to be a response oo the part of the 
fetal organism to faultr metahoUsn requiring 
aa Inorase in the placental sutfare The 
placFDta o{ Uxe jctma infant* was of notmil 

•izetsaniJe there wa* little or do edema, the 

TOaternaJ wtface had a nocmal red colof with 
QOTiDal cotyiedoo* the fetal rocitibraoe* srert 
discolored in 4 cases. 

Previou* to the present study begun In 
i9j 6 only i placenta had been need fer 

esamloatixi lAjch has been the experience 0/ 
nx 5 *t wiiteri. HowrvTf In thepist 5 JTSXi ve 
have combed s6 placentas, wbidi will be 
reported elsewberc m greater detail. Suffice h 
to state for the present that the placentas of 
the hydrops bear a dose resemWance to 
«}- philis to that an oroneous diagoosl* rna> be 
made. There Is aboormal baaop^ia the vilb 
are large and edematous with sign* of fan 
matunty as Indicated by fool peisirtance of 
the Tjnghsft* lasTT and the pretence of Tied 




Fig 2 PhotomicrograpHs of placentas in eryUiroblastosis pioner a, left, 

Hydrops case Note large, edematous, irainature vilb and fetal vessel filled n-ith nu 
cleated erythrocytes b, Icterus case ViUi arc more mature although some have 
edema Fetal vessel has fe\Ner nucleated red cells 


bauer cells (Fig aa) The amnion and chonon 
often exhibit cells laden with a brownish pig- 
ment similar to that seen m the fetal liver and 
other organs The first histological report of 
the placenta was made by Goormaghtigh m 
1927 He observed foci of hematopoiesis as 
have Heilman and Hertig We regard the im- 
mature red cells, erythroblasts and normo- 
blasts in the fetal vessels of the placenta as of 
greater diagnostic value 
The placentas of the ictenc infants showed 
more mature viUi although some showed 
slight edema The fetal vessels contained 
fewer normoblasts and occasional erythro- 
blasts Basophilia was also less marked (Fig 
2b) 

Familial htslory This term is a misnomer A 
better designation would be “obstetncal history,” 
or maternal history,” since the mother gives a 
history of beanng infants with the disease Her 
amily history as well as that of the husband fails 
o reveal a similar tendency Erythroblastosis in 
repeated pregnancies has been reported by de Lange 
and many others 

usually appears in the second or 
mrd, or even the fifth pregnancy, as a rule, although 


pnmiparas may have infants mth the disease When 
the first bom has had erythroblastosis, it is very 
likely to recur m subsequent infants In the litera- 
ture, Buhrraan and Sanford, Commandeur, Dia- 
mond et al , Fleishmann and Wolff, Jatho, Zimmer- 
mann and Yannett, each report erjdhroblastosis in 
the first pregnancy with repetition in successive 
pregnancies Their cases together with 3 of our own 
have had a total of 27 pregnancies resulting in only 
t healthy infant without erythroblastosis 

The occurrence of erythroblastosis in terms of 
total number of pregnancies was 34 2 per cent for the 
hydrops group, and 314 per cent in the icterus group 
These percentages are in close agreement with those 
of Mackhn, 30 and 58 per cent, respectively The 
hydrops group had more abortions than the icterus 
group, as well as history of erythroblastosis in pre- 
vious infants These mothers have no difficulty in 
becoming pregnant, which speaks for the normalcy 
of the ova and sperm 

There were 13 1 pregnancies in the hydrops and 
icterus groups resulting in 43 infants with erythro- 
blastosis These were studied as to the appearance 
of erythroblastosis, and it was found that the lowest 
incidence occurred in the first pregnancj and that 
the tendency increased with successive pregnancies 
The percentages were approximately the same for 
both the hydrops and icterus groups Recurrence of 
erythroblastosis after its first appearance is about 
50 per cent for the hydrops group and 40 per cent 
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Ftf j Iii£iDti bh hjdnn typr <J rryt^nbtMitmm 
t, Ul Ckm 5 QM etfbgd gnat u jf ttfci 
•ntatfaa rberUa dcnrd oo fruo. PraamcH 
a«(ili;0B n Mpcntcd froa diat uid ^ 

«■ ud to ct tKlU tlo*. Pe^Lh i xmi p j $ euTtc* aftn 
drib, sy b, DtHKtioQ to *bo« «aJvvrd hart, b «r, tad 
•pitm (Frwi Wdie, S. ^ tid Nri^a, I OU) 


for Uk kteru* creep KrOmu &ad Ilrrtic report 
50 lad So per crat for the t er w p* cr ^ e cl iTrly 

The delitTn of nomul hlinti efter the 
peviQCe of n^lhrobUiUMit tn the prtrious 
inf&at Tu obeervTd in 4 patiraU foot primi 
p«ru) Tbe*e inf&nts hid no fpecUl proiiUl 
thenp^ Dor wu there a change In hotbutda. 
HowrvTF thcK mothers had bad oormal In 
fantfl pnor to the appearance of e^^•th^oblas- 

tOBS. 

ilathpU ^rrrMorr EmhrobfartOMi hai brro 
rrportrd la t iw by Otrrndorfrr Mac 

1 [ bon, \bt, Bahnnan and Sanford, trvS Vadrrm 
nd inner \ rtennarxatrt ha obamed tb« by 
drops form I oooeo^ Bttrrofpopv Scmrtintf* one 
lain b normal, tj m de Lange cav If cLlia 
(oocd In her «ney <rf tbe Ulrfatsre that beo one 
t In bad brdrepa. tbe tber *a» normal I S oct d 
g cur* bem* with Ictrrov both t Ina arte so 
flBctedln 5 onl d 7 caacc L ofortnattrlr moat of 
tbe leporti (ad t ifirtiwnbh between Wealkml or 
(ratrfTwJ t tin Tbb f» « tatportanee alnce m thro- 
bliJtoart ma be crmfedtal dittntbance ffretto* 
out oar t aa ra llaclltboa me of tdrnliral 
t itn abercaa both of the Dooocbcmocdc Iwrot re 
ported br Sm dot and Fotd had f ta] h) drops. 


Of onr 47 ctsci, ool\ ooe mother h»d ilngie 
o>Tim twins (female) one of which was dad- 
bom and macerated and bad the tmdaiaiW 
tvpc of eothroblastoria the other died at the 
age of a da>i of congenital anemia, prena 
turit) and cardiac hj7>crtropln Other fea 
tares of this case are as foDows 

Case Mrt. E. T 11 ngarian rt )m> 41 
prladfratkfa ho had 5 ncrentfal pTrraao 
tbe diagnosb of t tn* havt g bera coofirmrd b\ 

-«y TheWa^ieTniannwasiwxitiTe. Labor beja* 
spootanrwdv In tbe thirtT-richth erl of (nU 
doo, and after g boor labor t ta A, riflcBa y) 
inaiir<. a* delhrml by brcecb cztrertMb. H bief 
(or I days nd developed peter Uac a tal caeraUow 
Eianunatloa of tbe cord blood t birth rerealrd t 
red corpovle coo t of 4,500,000 beiiKi(d°bta 5 
mjia tbe aUt cell count, 55x00 and »entko 
Ustta and 95 normoblaatA per 00 wblt nlK The 
cord pnKbnwnbl was 7 per crat of normal, tbe 
bbrlnc^eawa 25 ctub* per cent ttbowteiUeace 
of hnnonbafic dntbed*. D ring Uf t traw- 
(mlm were glm nd 3 mHHcrain of (^ntlwtJC 
yftamlo K (t>[>loqnJDow The ta/aat died 

on tbe ifctind day of life. Tbe prime pstbafofKi] 
fealons rnmprWd targe heart elgU g tg IOsb, 
brmatopotrd* of the Hrer and tpfeen, ta area* cf 
focal nrernsi* tn tbe fonser 

T«( B aaa a deadborn and mamaled female 

dghlag .»$egraaa Aunearofccrdbloodtboied 
6 erythreUam and 7 a oT TPcfafaett per too ahitr 
celU The wbJl reO cool a* j .oee. Since tbe 
blood as bemolraed, no hinbrr rtaibr* erende 
\ repay revealed marled 1 to)y 4 t 10 that hKs- 
loglcal dtagnenh conld not bs carrM oat The 
pUemta arigbed &00 graon nd eximinilloa cf 
tbe nwtnbram coobrmrd tbe dIagnod> cf dagb 
onsflj tatm Crcaal tbe placenta re%ralrd dee^ 
stabwd membrane* for ta B and hbtologK^ 
tbe out landing miena arte the normobluU In tbe 
(rtaj nasel* 

Ihe dlagiMMis of rndhiDblutosis of the va 
cfj»n/nf type eras made on twin B whUctain 
A am conskkred as having the anemic form of 
the disease It is probable th«t had twin B 
been bom alive it might have de%Tloped aoe 
mia or Icteros and could then haw been 
classified in the con\Tntkmal manoer 

BZssf tiadia. F fleet) OMtbrr* (7 bydropt) had 
cooplct bcmatologtcal eiaminabon Including 
tmeax Uls tbe rmt bad ■ atrrage of t or more 
b etan^otl dctemlnallotn dori r tbe tUepsrtoia 
coarse All were (than Dormal I imU, •art for 
mM anetma c as e * Moore nd rartore bs 
reported ca'« of o? IbroUastK wd e ou axgaly n 
mother who dell rered oormsl Inlint Dot repeets 
ibe occurrence of etTthrobta tt>*h f the blood of 
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Fig 7 PhotomiCTographs of liver and bone marrow m hydrops type of erythro 
blastosis X190 a, left, Liver, shomng hematopoietic foci and cdlular degeneration 
b, Bone marrow showing marked hyperplasia of granular elements, numerous im- 
mature erythrocytes 



Fig 8 Fhotomicromphs of cord blood Low and high magnification Note large 
eiythroblasts and smaller normoblasts (See Fig 9, frontispiece ) 
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for the ictera cmp- H Eona tad Henlf report 
50 od So per c«l foe the tt cnwpt, rap^vdy 
The delitTT) of oorm&l bJ&nU after the •p' 
peuraDce of en'throbUitcttb in the pcwiout 
{[ifiQt wms obtetTc^l in 4 paLtoQU (oot prutd 
parms) Tboe lofanU had no ipedal prenatal 
thcrapv nor was tbere a chatifc In bmbanda. 
Howrver these motbers had hid Dormal In 
fanti pnof to the appearance of ei^'UirobUs- 
tosla. 

Hull U frftm4»C7 EirthioUattOKlf bu brra 
reported In tmio# by Woeder Obemdorfer M 
lliboo. Abt, B bmun tod Stofoed, od Vndm 
tad linW \ terituntm btre observed the by 
dropnf nnl ooeo/ Eiterotpopv SoroetliDet ooe 
t 11 oormtl, t* Is de Ltnfe case bltcLfi 
foBod In her wrvey of the Dterature Ihtt mhen one 
t I had fav'dropt the other u ocirmtl In S oat o4 
9 diet, ttOTti ith Icterus, both ( ini ere to 
tAicted m 5 oot of 1 c*»ef LnfortnBttdr toaU ot 
the fcpeotj IaI3 t ohli jrriib belaeen identical or 
fraten^t in* Ttos t* of mpoftanccriocemthio- 
btuti^n* may be cooxeoltal dttturbaare ffecti c 
ooly ooe t [ ti in JI c^Itboa eaie of (deotldl 
tmim, ikberetJ bnth 0 / the mooo cb ofwol tains re- 
ported b\ Snrder nd Ford had I tal hrdropt. 


Of onr 47 caaet, only one mother bad bd^ 
ovum twini (female) one of which was dewi- 
bora and macerafed and had the trodtarified 
trpe of erythroblaatom the other died tt tk 
age of 3 daji of CDogenllal anemia pmni 
turfty and cardiac hypertrophy Other fa 
tures of this cue arc u foUowi 


Cai *. lirt E. T Htnftrit j6 yetn oid, 
piimijrTiTida tbo had nereotfol prexBtw 
the dlajmoris of twin* harftgf been conirmed bs 
-ray TbettassemauatiaefiUrc Laborbefu 
fpceuneocsl fa the tbJrt -ei^lh eel ef p-Ca- 
tlon, odtller ghonrlaboet i ^ rbthfax 5a 
panWj wa* defirwe d bv breech extimcboo It lnr4 
for days and developed petedilte and CD(tT^I^aw 
Frsfnlna tJoo of the cord blood at Urlh rereaM 
red corpuicte con t of 3 500.000 hetnonJob fa 5 
pam* the aUt cell nxint, 55.000 tad roer^tkit- 
blaiti and 95 oormoblaata per 00 abll rIK Tk 
coed protbrnrobfa waa 7 pet cent of noernaJ, tie 
fibeinofrnaa art frva* per cent Ithont erMcicE 
of hejniwThafic dialbciB, Duiinf bf t trui- 
frmou sere jdrrn tad miIljj(Taati cf ryntktK 
vitamJ R (thyloqnfaoae, Scnclbb) Tbe iaftal died 
OQ the Mco^ day of life. ITw prime palhoiocKiJ 
featvTts cc u nric l sed Urft heart efiblaa a ftsaB, 
brtattopcinJa cf the liw and qdeen. alts areas cf 
fool nraeah fa the foemer 
T I B aas a deadbom and naemted fraalr 
ri g trin j ojetraaa 4tiH9 of cord blood ihoaef 
6 esythinbtaata nd 7 n o nn cbla sta per lee «hUr 
ceOi. The ahit nO ccpnl aa j poa Sbn tk 
blood «*a bemolysed. DO farther rtMks ereBadr 
Antopey rerr a led airbed tolyih an that bf4o- 
loflcal AayBoda roold not be carried oat. Tk 
placmu rfabed 640 pama, and esandnetba «f 
the membnnes cmhri^ tbe (fiafooda of liofie 
vmD t fai Onwdy the placenta revealed deepfr 
ataiiwd membranes for twin B and khlalofdcalT 
tbeovtafandin* oiteria ere tbe normoblestJ b tk 
fetal rmek. 


Tbe tOapicais of crythiDblutosb of the u 
ciauiScd t)pc wu made cm tsnn B while twm 
A wu considered u havin* the tnemk form of 
the diaeue. It la protxlJe that had twin B 
been bom alive. It might have developed ane- 
mia or ktCTUi and could then hatr been 
dusified In the conventional manner 

Jifppf dWtrs. Fifteen motben (7 hydrops) had 
eocnpkt besutok>cicaI eaamlaatioa fadoditia 
anMi whDe the rest had aa veraee of t oe 
bemcfdobl deterainatkms d ri * tbe tfpartnw 
coause. AH were althi normal Umlta, aare fee 
mtM uemla fa awt ilooee nd rttlore bars 

repeated a caw of crjthrofclaatlc KJcnomefaly I a 
mother who deb reted ncewtal InJanL Do! rrpor^ 
the ocenmnet of eiythroblaitod fa tbe Wood ef 
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average -sveight is the icterus group was 3,442 grams, 
shich agrees with the duratvoa ot 39 weeks’ gesta- 
tion. There was i premature chdd in this group 
Appearance at birth The hydropic child has 
marked pitting edema, the neck is short, and there 
IS a suggestion of Mongoloid facies The abdominal 
and thoraac distenbon is due to effusion and a large 
liver, and may be so marked that the natural posture 
of the child is prevented, causing it to assume a 
Buddha-bke position, as was sometimes observed 
Ultra iiterum by x-ray (Fig lob) The arms and legs 
seem shorter than normal and the skin is usually 
macerated if the child is stillborn, as many of them 
are (Figs i and 3a) The vermx may have a yellon 
color The child with the icterus form of erythro- 
blastosis IS usually bom alive and may or may not 
be shghtly yellow at birth, or become so soon there- 
after (Fig 4, frontispiece) The child may require 
resusatation Liver and spleen are usually enlarged 
Congenita! anomalies Such defects were found in 
10 of the 47 infants, or 21 per cent, and included 
harehp and cleft palate, spina bifida, hydrocele, 
supemumerarj fingers, cervical nb, urethral stne- 
ture, and an interventricular septal defect Murphj 
gives the inadence of congemtal defects in deceased 
hvebom and stillborn infants as o 54 and o 68 per 
cent, respectively, so that the incidence in our in- 
fants with er>'throblastosis is approximately 40 
times greater Weber and Scholtz have desenbed a 
case of hydrops fetalis that had multiple congemtal 
anomalies, Vecchi’s case had polydactylia and cystic 
kidneys, and the case reported by Bourret and 
Lathoud also bad cystic kidneys Murphy found 
that famihes possessing two or more malformations 
had subsequent offspring mth the same deformity 
in SO per cent of the infants This corresponds 
closely to our incidence of 50 and 40 per cent for the 
hydrops and icterus cases, respectively, and to the 
SO per cent incidence reported by Mackhn It 
seems from this evidence that any theory must con- 
sider the congemtal aspect when used to explain the 
pathogenesis of erythroblastosis, enzygotic twins 
sometimes have the disease, nhich is further evi 
dence of its congemtal nature 
Symptoms in addition to hydrops and icterus The 
clmical differentiation of erythroblastosis into hy- 
mops, icterus, anemia, and hemorrhagic forms may 
be difficult because of an overlapping of signs For 
imtance, a baby with hydrops may develop jaundice 
(Case 4), and an icteric miant may develop focal 
edema about the eyelids and scrotum, while both of 
wiay also have an associated anemia 
they may also show evidence of hemorrhagic dia- 
thesis as a coexisting complication, or it may be the 
nrst evidence per se of erythroblastosis, as in Case 3 
inajly, a few infants may die in uiero (Case 2), or 
may not hve long enough to develop any of the 
usual signs of hvdrops, icterus, or anerma Neverthe- 
«s, ther may have erythroblastosis as we have 
Dserved m 4 cases, and these have been placed in 
an unclassified group, and have already been re- 


Of the 25 infants born alive and having cry thro 
blastosis, the follomng chmeal signs n ere observed 
focal edema in 16 cases, pallor in 12, skin petechiae in 
16, visceral hemorrhages in 7, 3 of which were 
thought to be hemorrhagic disease until blood stud- 
ies showed the erythroblastosis, cyanosis in 17, 
dyspnea in 10, convulsions in 4 Many infants had 
two or more of these signs in addition to the hydrops 
or icterus The high incidence of hemorrhagic dia- 
thesis, 29 per cent, and skin petechiae, 64 per cent, 
indicates an increased capillary permeability The 
usual incidence of hemorrhagic disease of the new- 
born has been shown by Javert and others to be 
only o 7 per cent 

The following case illustrates the occurrence 
of melena as the first indication of erythro- 
blastosis This case is important m that the 
mother subsequently delivered an infant with 
erythroblastosis associated with hemorrhagic 
diathesis, and previously had dehvered an m- 
fant with hydrops fetahs 

Case 3 Mrs P S , aged 33, negro, parity 9-8- 1-6, 
dehvered a deadbom, macerated and edematous in- 
fant in her previous pregnancy, the autopsy showed 
en throblastosis The present pregnancy was com- 
plicated by a mild pre-eclampsia She was delivered 
in the thirty-eighth week of gestation, after a. 2^4 
hour labor, by breech extraction This baby weighed 
3,820 grams Soon after birth it developed dyspnea, 
shin petechiae, facial twitchings, and had a large 
bloody stool The liver and spleen were enlarged 
The red blood cell count on the first day of life was 
4,300,000, hemoglobin, 16 grams, white blood cells, 
38,100, 140 nucleated red cells were counted per 
100 white cells Two transfusions were given in ad- 
dition to supportive therapy, but slight edema of the 
extremities occurred and the child died 36 hours 
after birth The chief pathology composed erythro- 
blastosis of the liver and spleen, with many nucleated 
red cells in the vessels There was subarachnoid and 
cerebeUar hemorrhage to which death w'as attrib- 
uted The placenta weighed 880 grams and was 
grossly unremarkable 

Two years later, this mother was dehvered ot her 
mnth full term child in the thirty-seventh week of 
gestation Again she had a mild pre-eclampsia This 
child weighed 4,580 grams On the first day of life 
the white blood cell count was 42,000 and there were 
4 erythroblasts and 98 normoblasts per 100 white 
cells The red count was 6,000,000 for which reason 
only serum transfusions w ere given The child de- 
veloped slight edema, cyanosis, and many skin 
petechiae of the face and arms He made an un- 
eventful recovery 

Esseitltal autopsy data In general, the hy- 
drops cases showed a greater degree of ery- 
throblastosis and erythroblastemia than did 
the icterus types, as shown by 29 complete 
postmortem exammations (88 per cent) 
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The chief deriatioii from aormil, In add! 
tkm to the hydrops or kteni*, was seen Id the 
heart, Uvcr and spleen (Fi^ 3b) The heart 
was in%'ariably b%-pertToplucd, and la •ocae 
cases ireigbetf 40 grams. This hj-pertroph} 
caosed fetal distress as wd] as cardiac mur 
mun, whidi irere heard In 3 hifints with Ic 
term and 6 with h yd f ups a^ of the latter j 
were beard lafru mtmim Histological section 
of the heart musdc usually showed vacDoUxa 
tioo doc to the edematous mfiJtntioii, 

The llv’cr ai>d spleen were invariably b 
creased m weight and on bstologKal 
tloo Duioerous hcmato^niebc fod and sbos- 
oids were seen fiTled inth fanmature red and 
white cells (Ftg 5 frontispiece) The fod 
were often more numenKis b the hydrops 
cases, and have been regarded Abt as a 
penistaDce of embryonal bbod farmatkm. 
Sbce these Infants were more Immature than 
the Ictcnii gravis cases, we fed that prema 
tnrity may sufficient to exnUb the differ 
cnca. Depots of pigment amid be seen b the 
Kupffer and liver cells b the hydrops cases 
(Tig 6 iroodsplecs) The pigment is stained 
bbe b some «**fk sjiH remains brown b 
others. This may represent bemoglobb ot 
fetal and adult odgm as suggested by Darrow 
Vowakonky and Auitb The Icterus cases 
usually Qo btiacHlaUr pinsent, but had 
instead numerous hfle tbrombC The liven of 
■everal deadboro blants were so autohrcd 
that hbtobgical study was bipoaslble j-et the 
pigment was resdilj observed Its presence 
may prove of diapwstjc Importance when tis- 
sues are eitreniOT macerated- ^lany Itvtts 
showed varying degrees of doodv twdlbg, 
fatty degmciatKm, or necroaii (Tig 7a) and 
these changes together with the btracdlular 
pigment ■nd hematoposctic foa, which con- 
stituted from 10 to 40 pec cent of the bver 
structure made up a liver parencbviiia of 
greatly Impaired functiooal capacity Degen- 
eration is ob*rr\Td b the flven of bfanU 
d)-bg of other causes, but iU presence b 
erythrohlastosis, b addition to the bemato- 
pofctic foa and tatraceUular pigment, would 
speak for impaired hepatic iimctioii If the 
postmortem cnanges conld be definitely ruled 
out. In general the histological changes were 
most milked b the hydrops groop. De Lange 


and Amtaenlos found cases srithout degccea- 
tion of the liver as we have also observed 
while others, fadndlng Klemperer andHtaks- 
ley and Ughtwood, have desafbed the degetr 
etatfvB changes. Subsequent JuvcnOednboifj 
of the liver may be traceable to Icterta gnTb 
accordbg b Boynton and \\ yllfc Braid tod 
Ebbs, while WQson has associated hepatic de 
generation with pathology of the lentlcnlsr 
nodes. Cmhosii ol the liver may be 
asted with low scrum protebi, edema and 
death, as rerorted In a year old gtri by 
Thcenpsoei, Ziegler and lIcQuame Hypo- 
pfotebemla has been regarded by Ueech and 
others as the result of severe Uver 

Hauatenoiesa was usually evident b other 
organs bid offing the kidney adicial, thymus, 
thyroid, pancreas, and \arious lym^ nodes. 
The degree of bvohnnent was greatest b the 
h^fops cases. The kidney ■omctimes showed 
caM(^ swelling and tubular degeneiatkn In 
addltbu to deposits of ngment, srfaich may 
handicap the oxild after birth when exoretioo 
by the placental mute is no longer present. 

Tbe serous cavities asoaI}> cntaloed amber 
colored fluid b varybg amounts, and this wu 
most marked b the bydrops cases. The ah- 
Awifr.*} cavity at Limes cnoubed up to 150 
cdUc centmeten of amber colored ffidd. 

Fetechial htinorrhigea were often seen h 
the btemal organs which, together with the 
dbkal evideiKe of skb petediUe and has 
orrfaage riialbrsh, may be attributed to Im 
paired capOJaiy permeabOit) 

KernlcleTus, tost desciiM by Sdunod, 
was observed b s or 45 per cent of tbe icterus 
cases and b Done of t^ 9 hydrops cases that 
fmy to autopn The ba^ uucki of the 
brab particularly the optic thalaiuoa, olhary 
bodies sml tbe lieiitatc and iaiticulai uodti 
wcTebvofrrd Twoof the 5 cases that showed 
the amdlUon had coovulsi^ with no sign d 
btracranial hemorrhage Zlmmennan and 
Lauoett described a child of j jrari with a 
bstory of Icterus gra "is who tad roidail 
fpastidty and mental retardatioa Degeneia 
lion of tte basal nuclei was found at autopsy 
and the possible relatjcm lo VernKteiui wu 

empbade^ Tbe asaociatkm of lenticular de- 
generation and liver drthosis was made by 
\\T 3 wHibi 9 i 3 Parsons, Hawkileyandtight 
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wood, Strong and Marks, and others have 
assoaated icterus gravis as a possible fore- 
runner of hepatolenticular degeneration 

The epiphyseal line was descnbed as normal 
m some cases and widened m others, which 
may mdicate metabohc disturbance There 
were no histological or roentgenological evi- 
dences of syphihs The bone marrow was 
hyperplastic and contained many immature 
cells of the red and white senes m varymg 
degrees of maturation (Fig 7b) The per- 
sistence of hematopoietic foci m the hver and 
organs as well as the bone marrow hyperplasia 
certainly mdicate that there is no lack of 
antianemic pnnaple required for red ceU mat- 
uration It IS possible that the immature red 
cells enter the circulation from the foci located 
in the vanous organs and not only from the 
bone marrow 

Heart blood ciiltures These were obtained in 18 
infants and were negative m all, confirming the 
studies of Abt, Diamond and his co-workers, and 
nihng out sepsis neonatorum 

Cord blood studies These were made on 5 hydrops 
cases and 3 infants with icterus gravis, while 1 1 in- 
fants of the latter group were studied on the first 
day of life and are, therefore, comparable to the 
cord blood studies The average of the findings are 
as follows 


Hgb Index 

R C C (gms ) C V W CC N R C Vol Color 
5 %drop3 cases 151 5 5 25 54 3 37,6 15 1 3 

3 Icterus cases 3 56 14 7 53 42 o 21,2 13 14 

ti Icterus cases on 

firstday oflife 31 13 6 37,2 18,5 i 4 


Cord blood studies in erythroblastosis are seldom 
d^cnbed in the hterature We have studied smears 
of cord blood in 9 cases of hydrops and 6 cases of 
icterus The average results of these studies are 


9 Hydrops 
6 Icterus 


Immature Immw Red 

« polymor tore cell 

Wormt^ Erythro- RcUculo- phonu lympho- diam' 

blasts blasts cytes dears cytes eter 

304 98 7 1% 34 16 9 5;i 

71 14 10 o 8 


The hyi^ops cases showed marked macrocytosis 
un polychromasia, with numerous erj throblasts, 
normoblasts, mitotic figures, and reticulocytes (Fig 
ok j ^ immature polymorphonuclear cells were 
unoant, as were lymphoblasts, which confirms the 
nndings of Diamond, Blackfan, and Baty The vol 
me index (normal i 08) and color index (normal 
12; were very much increased in both groups The 
ean corpuscular diameter (normal 8 $ fi) was not 
n Sroup, but was markedly sc 

e hydrops infants (9 5 p) The macrocytosis 


suggests hver damage or insufficiency, for Kracke 
and Carver, and others find hver disease comph- 
cated by a macrocytic anemia The ratio of normo- 
blasts to erythroblasts m the hydrops group was 
381, and s I in the icterus group In normal pre- 
mature infants, according to Javert, it is 6 6 i, and 
in full term infants 14 i 

The blood studies vary greatly with the 
clinical type of the disease In the hydrops 
t5q)e, the red cell count may be as low as 500,- 
000 per cubic millim eter The nucleated red 
cells are acetic aad resistant and are, there- 
fore, present m the countmg chamber as 
“white cells,” and may number up to 300,000 
per cubic millimeter 

Smears stamed by the Wnght technique 
(Fig 9, frontispiece) reveal megalocytic ery- 
throblasts with large nuclei containmg a lacy 
chromatm network and several nucleoli, with 
a cytoplasm which is basophilic smee hemo- 
globin is deficient or absent Mitotic figures 
are frequent The normoblasts are smaller and 
approach the red cell m size They have a cyto- 
plasm which IS less basophdic, and the nuclei 
are smaller and pycnotic The degree of eryth- 
roblastemia vanes with the hydrops or icterus 
types, being more pronounced m the former 

The degree of erythroblastosis seems to 
control the seventy of erythroblasterma, for 
in the hydrops type m which both are most 
pronounced, a great many immature red cells 
—erythroblasts— can be found m the circu- 
latmg blood In the ictenc form, nucleated 
red cells are fewer m number and are more 
mature— normoblasts — while in the anemic 
form of the disease these cells are even more 
mature — reticulocytes and normoblasts Con- 
sequently, it IS probable that the hema- 
topoietic foci as well as the hyperplastic bone 
marrow liberate these cells 

In the icterus cases that survived, there was 
a gradual decrease m the number of nucleated 
red cells so that m the first week to 10 days of 
hfe, they had virtually disappeared from the 
circulating blood Therefore, the diagnosis 
had best be made hematologically at birth or 
soon thereafter, for it may be missed as m one 
of our cases m which a normal blood smear was 
made on the tenth day of hfe but autopsy 
revealed unmistakable evidence of erythro- 
blastosis The rate of disappearance may have 
prognostic value Case 4, an infant with by- 
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drops sunriTing ii d*y», hid 4a aormoblarti 
per 100 white cells cm the dij of death. 

BW ciemUiry f ik ftims The cbmkil a»- 
OtUMit* of tb* blood per oocaU craUntetm 
u pmented In the foiknrtnx t«hL» 



R atti ^ sJnKJt 
Cneara ta pamt^oM daett saMbar ol » 


Tbe locrcKied Tilae* In the UEprotein idtroccfi 
tod uric add 11U7 accompu)’ the Uxber ndse* ob- 
eerred ta the nwtheo, ciaud bj the pre-edamptlc 
tjpe <t tmrmU, The chkrrldei woe ekvxted la the 
hjdrop) CTDop. The •mua proteiiB «ere decTeOMd 
Inbotathefaydrapsindictenticuettbatto greater 
stent in the farmer sad In cue were n low os 
400101. Tbehypopmtdneffllibtbonchtl be the 
raw of Uver <t«ma^ «hkh an the grateit the 
hjdrapi group. t\ etch hot foood loo end leram 
protetiB foBowlof Impolnncnt of Ilrer f fictloa I 
thereniMDtloeti and m coieof congeniuJfTplMln. 

The prodmimUa cooccstntkm of tbe cord blood 
vu itadkd I t cuci of erythrohiutaab osid on 
TooM level of Decoeen j and 7 per cent of oormal 
wu unified. Tbe lowest r&luei wen o hK re e d In 
OSes alth bjiliopo. Tbe tVomer Briahhooo, sod 
Smith test wu qap fc yed and, u J rert aod ^looR 
bare shown, the prothrombin coaceauatio of cord 
blood b oonoallr boot j per cent of the adolt 
BotBub The hrrpoprothrombfaeinla, the bwer t d 
serem proteua, the edema and bemoohagfe <£bthe- 
sb, all fpeah f Impaired capillary prrmeabdity ad 
mar be atsodated ith Impaired Drer fandlon. 
being molt toadied In the b) dtopi cases. 

At fjd^r Determloattofts mad br Levin i b 
cases shoved tbe cord bknd to be Rfa pooiUre In 
aJL Tbe btood of th* fytben and mothers were Rh 
poaiUrr and negaUre respectirely with ooe eicep- 
doo which wd M report^ ebewnere 

di*snnis In adtfitlon to the rfaasl- 
bcadon of erythroblastoab oeoaatoram as to type, 
t ts oecctsaiy t mle out the foQowlns cooditfon* I 
appronmate order of freq ency phyoofoglcal bo»- 
dlce prematnnty traoxnkJ heiaoabife hem 
4 u I of the neaborn coo genital heart 

congenital >phllti septb neocatoram. ob- 
Dteiation d the tale dncti lamiBal acboionc jann- 
rti^T, WInckd disease and hypoprotelnemla. 


Trtaimenl In addition to the ft^iporUve 
mcaiurei inch u oxygen Infnnons uid irtl- 
fi rlal feedings repeated ttanriu no na were 
gi\TD- As man\ os 9 transfusions, a>Tragfaig 
60 cubic centfaneten in amotint, were given In 
tbe first da> s of life We agree with \nH)H 


and Downey who state that the ph>xid»a 
who falls to give enoogh blood b able to maV* 
complete case reports Indoding the autc^ay 
protocoL Hampoon has usrflntmmacnlu 
whole blood in icterus grarls with good re 
•alts which Hawksley and lightsrood fsIW 
to duplicate. The >-aloc of i^e bl»d hr 
\Tin and intramoscolarly In addl th" to Uk 
cellular elements may be due in part also to 
the protein and prothrombin ctmtenL Foe 
this reason vitamm K ma> be of value, and 
we have used it in several casea. The transfu- 
aloiu were given with blood frocn donors that 
were cccnmtible. Since the blood of the In 
fants IS Rn positive tests for tbk factor may 
also be indicated. 

FtiaJ m^riaWy In 1937 the anthor first 
directed ntlmti^ to crythroblaitosls u to 
important cause of fetal mortalit} stating 
that it was 3^ times neater than syphlBs. Itb 
rtspcmsibic for more mtal deaths than asphyxia 
neonatorum, hemorrhagic disease of the new 
born and toxemia of pregnancy ifarklra, 
Potter and otben have slw written on the 
rfi)« of erythrobUstods in Infintili mortahtr 
In a ftnd) of 750 fetal deaths in infants weigh 
be over i 500 grama, indodlDg stillbiilh tod 
neonatal daths up to the foorteentb dav of 
lile 3 3 per cent were caused by erythro- 
Maitcds and 1 3 per cent aere due to syphSa 
Sy'phlUs as su^ has been overrated u a 
cause of itHIiBnhs. 

The fetal mortality rate in our 47 cases 
varied with the type of erythroblastosis en 
countered Of this number 70 per cent per 
isbed. 


SaL— 

Brfntat 
Ui^rm (n om) 

Asaed* (i ovi) 
i lnrt a iw dulSi— (i fw J 

Cvli^SaS Cl 
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TbcmorUhCynt u 00 per cent m the Inditp* 

Bhhoach islut aamved foe peood of 
days (Case 4) Therst for the >ctetT» caies u 
JO p« alueh grin th the obaervatW* d 

l f4lm«n bJ llcrtjg Of the noclas^ihed ca*es, 
death wu doe t pndap^ vd and imrspaitwa 
Infection U cases hJ* tie third ca'e as one of 
t Ins here reported (Casa ) 
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The following case is unusual in that the 
infant with hydrops fetahs survived ii days 
Wolfe and Neigus report 6 days, Helhnan and 
Hertig 2 days, as flie longest penod of survival 
Case 4 Mrs D T, aged 31 years, American 
Hebrew, parity 2-0-3— 2, whom two spontaneous 
abortions occurred between her first and last full 
term infants, which are ahve and well The present 
pregnancy was comphcated by “hydrammos”, the 
uterus measured 39 centimeters at term (41 weeks 
gestation) Dehvery was effected with forceps, the 
indication for which was fetal distress in the second 
stage of labor The baby was e-^cessive in size, 
weighing 4,380 grams, part of which was due to sub- 
cutaneous edema The child required simple resus- 
atation at birth The placenta weighed 1,760 grams 
No histological section was made The amniotic 
fluid was descnbed as greemsh ycUow The mother 
sustained a blood loss in the third stage of 660 cubic 
centimeters, part of which was due to a laceration 
into the right broad hgament because of dystocia due 
to difficulty with the shoulders 
Because of the edema of the infant, hematological 
studies were made at once The red count was 
5,200,000 per cubic milhmeter, hemoglobin, 14 6 
grams, white count 6,400, of which 3,400 were 
nucleated red cells, 86 nucleated erythrocytes, in- 
cluding erythroblasts, were counted per 100 white 
cells The bleeding and clotting times were normal 
On the subsequent day the serum proteins were 50 
grams per 100 cubic centimeters, the blood calcium 
was II 6, phosphorus 6 5, cholesterol 131, urea 
nitrogen 33 milligrams, chlorides 591 miUigrams per 
100 cubic centimeters On the third day of life, 
defimte jaundice developed (icterus index 100) and 
the edema seemed to be increasing Petechiae de- 
veloped on the face, and attacks of dyspnea and 
cyanosis were frequent In addition to the usual 
supportive measures, the child was given 8 trans- 
fusions (total 405 c cm citrated blood) and despite 
this, the red blood cell count was 4,900,000 and the 
hemoglobin 14 grams on the day of death Nucleated 
red cells persisted in the blood stream and on the 
day of death there were 42 nucleated red cells per 
100 white cells m the circulating blood The 
nucleated cells disappear in 4 days in normal infants 
according to Javert and about 10 days in infants 
with erythroblastosis The rate of disappearance 
may have prognostic significance 
Autopsy revealed the presence of greenish yellow 
fluid m the pencardial (7 c cm ), pleural (10 c cm ) 
and abdominal (50 c cm ) cavities The heart was 
enlarged, weighing 45 grams, the liver weighed 203 
grams, the spleen 10 grams The hver and spleen 
^ '^i^use erythroblastosis, the hver having in 
edition, fatty degeneration and portal fibrosis 
Hematopoietic foa were also seen in the adrenal and 
Mdney Petechial hemorrhages were observed in the 
^rt, thymus, adrenal and lungs The bone marrow 
s owed eirythroblastic and granulocytic hyperplasia 
food culture and Kline reaction were negative 


antepartum diagnosis 

This study has been presented for the most 
part from the obstetrical point of view and 
only the pertment pathological and pediatnc 
features have been discussed Our aim has 
been to feature certam catena which may 
prove helpful m making a correct antepartum 
diagnosis This has obvious importance in the 
obstetrical management of the mother For 
mstance, m Case 5 patient was very anxious 
for a cesarean section m order to give the 
child every opportumty for survival, for sev- 
eral physiaans had so advised her The pres- 
ence of an infant with hydrops was proved and 
section was refused 

Case 5 Mrs L H , aged 34 years, white, parity 
2-0-2-0, wdth a history of two abortions and two 
previous infants with hydrops, w'as first seen in the 
twenty-eighth week of gestation A hematological 
examination revealed a normocytic hypochromic 
anemia for which iron was prescribed The serum 
proteins were reduced and averaged 5 2 grams per 
100 cubic centimeters, the plasma fibrinogen was 
only o 3 gram per 100 cubic centimeters, while the 
prothrombin was 100 per cent of normal The pa- 
tient was placed on a high protein diet, nch in 
vitamms 

In the thirt3'-fiith week of pregnancy, the height 
of the uterus measured 36 centimeters and “hy- 
dramnios” was suspected At this time a fetal bruit 
became evident The patient remarked that the 
fetal activity was not great Ankle edema became 
a prominent sign and a low protein diet was ordered 
There was a gam of 4 kilograms in the following 
week The blood pressure, which had been normal 
previously, rose suddenly to 1 70/100 and remained 
at that level, while albuminuria developed At this 
time, the patient was hospitalized for study and 
treatment The blood chemical findings included a 
unc acid reading of 7 4 milligrams per 100 cubic 
centimeters and a carbon dioxide combming power 
of 36 2 volumes per cent Intravenous glucose was 
given An x-ray exammation of the fetus was made, 
a soft tissue technique being used in order to show 
soft tissue edema A suggestive halo was observed 
about the child’s head However, the Buddha or 
frog-hke posture of the infant was found to be more 
definite (see Fig lob) 

In the meantime, the maternal blood pressure in- 
creased to 180/110, the albuminuria persisted al- 
though the edema improved In view of the toxemia 
and the increased hazard to the infant, the patient 
and her husband clamored for delivery by cesarean 
section However, by this time sufficient data had 
been collected, namely, obstetrical history, hy- 
dramnios, fetal heart murmur, toxemia, and x-ray 
evidence of edema in the infant, aU of which pom ted 
to a diagnosis of erythroblastosis fetahs of the 


SURGER-i GYNECOLOGY AND OBSTETRICS 


drops Rirvivlng ii days, had 4a DonnobUaU 
per 100 white ccHi oq the day of death. 

hfmLftry f Uu ftiiu, Tbe 000- 

MitofotJ of tli« coed blood per 100 mUr erttUmetm 
b procoted (s the foQo lof table 



CF%n b pameLaa dcMt* Kabsal can 


Tbe Loemsed raloei In Ibe iwoprotaa idtiofca 
aod uric add ma7 a cc om pj r tbe blabef raioe* ob> 
K 4 red in tbe mothos, canacd by tbe pn-cdamptic 
type of toxania. Tbe cblonda ere elm ted m 
hj'dropi froop Tbe eenim proteins a ere deerraeed 
in both tbe bydrapa and Ictenti caeei, ba ( t » a cmler 
ertent in tbe former and in 1 case were as low as 
t4cram&. Tbehypopratdneaubtbcnfbtt betbe 
re^t of Byer daman wUeb waa tbe freatest I ibe 
bydropa croop. Wneb hat foond Inered aemn 
protons fofloirlac Impairmeat of lim’ fonctMA In 
tbercondiUaca, and in a oue of cenfeoitat rrptiflia. 
Tbe protbroaibfn coeceotrailaa ci tbe cord blood 
wu rtndled In 7 cases of erytbrotUastosb and an 
tTTOin kvd cf beta ««s j and 7 pes cent I Dormal 
ssootalned. Th lowest yatoes were oba en red I 
eases with faydropa. The TNirao, Bnakbco and 
Smith test wu enpfortd aad, u J yert and Moore 
^ye bown, tbe pcotambfa coaonoatloQ of coni 
blood b nocmaHy abont j per ceat of tbe dnit 
normal Tbe hypeptotbnwnbvrma, tbe lowered 
serum protdna, toe edema aad bemorTbaflc <QaU»- 
sis, aQ apeak for impaired cajrfllajy permeabsllty and 
may be ataodaiea with Impaireo lim funetkm. 
most mailed m tbe hrdropa cues. 

RM fjctw Determinatioea maidc br Lerln In 4 
cases bowed tbe cord blood t be Rb poettrye in 
all Tbe blood of tbe fatbm aod metben ere Rh 
paritlye and epliye roapcclivdy with ooe acep- 
tioa wfaicb aiH m npoitra dseabera 

Difoyafsdf I additioa to ibc clasil- 

&catf» of oythrobfastods neoaatoruni u t type, 
t b necmaiy t rule out tbe folkmof condibotis lo 
appronmate order of freqtwncy phywlofical jann- 
diCE prematurity retrainnial bemorrbapr hem- 
orrbagi disease of tbe neabom, confrnital heart 
co ng e nl tal a^philis sepib Beocatorom ob- 
btaiatlo of tbe bGe docts tarnihal ebohme {ann- 
ibcc,Muwi.d disease aod bypoprotooemia 

rreufatotf. In additko to the aupportixT 
mensuro such as oxygen mfiaions and arti 
fioal feedings repealed tranaftaionf were 
gii-en. As many as 9 tranaftmions, axTragfaig 
60 cubic cenlimrtcrs In amount were fiv'cn In 
the first da>-s of life. \\ e agree with Arnold 


and Downey who state that the pbj-jfcini 
who faili to give enough blood Is abfc to m»v. 
complete case reports Indoding the antopiy 
protocoL Hampson has used intramuscnlir 
whole blood In Icterus gravis srith good le 
suits which Hawkiky and li^twood fafled 
to dupUcate. Tbe valite of whole >Ar»d by 
vein and Intiamuscnlariy In addition to the 
cellular elements may be due h part also to 
the protein and pcothrombm oootaiL Fee 
this reason vitamin K ma> be of value, tod 
wt have used it In several cases. Tbe transfo- 
slons were given with blood from dooors list 
were cnsnnatfMe. Since the blood of the fa 
facts fa Rh pentiTe tests for this fsetor mxj 
also be Indicated. 

Feial wutTialUy In 1937 the author first 
directed attention to erythroblsstosls as tn 
Important cause of fetal mortafity 
that It was time* greater than lyphlQs. Itb 
respo nal ble for more fetal deathsthinasphpls 
neonatorum, hemoTThaglc disease of the new 
born, and toxemia of prcfoiocy ^IsdJIa, 
Potter and otbm have since sr^ten on the 
rfile of esythioblAstoats in Infantile mortshtr 
In a stsd> of 750 fetal deaths fa infants vefas 
mg over i 500 grams, fadodfag stiUlarth tad 
neooaUl dnths up to the foorteeath dar of 
life, 3 J per cent were canaed by 
blastons and 1 3 per cent were due to lypblQa 
Syphilis as sn^ has been ovenated as a 
cause of rtfUbiJlhs. 

The fetal mortality rate in our 47 ca*« 
varied with tbe type of crythrobfastosfa oi 
countered. Of this number 70 per cent per 
Isbed. 
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Tbe BuwtsJItv laU wis oopei entl li*hrdivi» 
casa altkoueh af t wrriTed t perioa of J 
4bys(CsM4l Tbe rate foTlh >cteiw» case* ti abort 
50 pel cat, ahkh tb the ob»emt«*» » 

If <Wb nd Ilertix Of Ibe oacU. iSed c**« 
death was doe t pnilap-<d eewri nd inirapxrtTim 
(nfcctioe la ca*e» hiU tbe third caw ti owe a 
t loi here reported (Case ) 
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The following case is unusual m that the 
infant with hydrops fetalis survived ii daj'S 
Wolfe and Neigus report 6 days, Heilman and 
Hertig 2 days, as tlie longest period of survival 
Case 4 ]Mrs D T , aged 31 years, Amencan 
Hebrew, parity 2-0-3-2, in whom two spontaneous 
abortions occurred betw'een her first and last full 
term infants, which are ahve and w ell The present 
pregnancy was comphcated by “hydramnios”, the 
uterus measured 39 centimeters at term (41 weeks 
gestation) Delivery was effected with forceps, the 
indication for which was fetal distress in the second 
stage of labor The bab}' was excessive in size, 
weighing 4,380 grams, part of which was due to sub- 
cutaneous edema The child required simple resus- 
ntation at birth The placenta w eighed 1,760 grams 
No histological section was made The amniotic 
fluid was descnbed as greenish yellow The mother 
sustained a hlood loss in the third stage of 660 cubic 
centimeters, part of which was due to a laceration 
into the nght hroad hgament because of dj stocia due 
to difficulty with the shoulders 
Because of the edema of the infant, hematological 
studies were made at once The red count was 
5,200,000 per cubic milhmeter, hemoglobin, 14 6 
grams, white count 6,400, of which 3,400 were 
nucleated red cells, 86 nucleated erythrocytes, in- 
cluding erythroblasts, were counted per 100 white 
cells The bleeding and clotting times were normal 
On the subsequent day the serum proteins were 50 
grams per 100 cubic centimeters, the blood calcium 
was II 6, phosphorus 6 5, cholesterol 131, urea 
nitrogen 33 milLgrams, chlorides 591 milhgrams per 
100 cubic centimeters On the third day of life, 
defimte jaundice developed (icterus index 100) and 
the edema seemed to be increasing Petechiae de- 
veloped on the face, and attacks of dyspnea and 
cyanosis were frequent In addition to the usual 
supportive measures, the child was given 8 trans 
fusions (total 405 c cm atrated blood) and despite 
this, the red blood cell count was 4,900,000 and the 
hemoglobin 14 grams on the day of death Nucleated 
red cells persisted in the blood stream and on the 
day of death there were 42 nucleated red cells per 
100 white cells in the circulating blood The 
nucleated cells disappear in 4 days in normal infants 
according to Javert and about 10 days in infants 
with erythroblastosis The rate of disappearance 
may have prognostic significance 
fl revealed the presence of greenish yellow 

uuid in the pencardial (7 c cm ), pleural (10 c cm ) 
and abdominal (50 c cm ) cavities The heart was 
enlarged, weighing 45 grams, the liver weighed 203 
grams, the spleen 10 grams The hver and spleen 
snowed diffuse erythroblastosis, the hver having in 
^dition, fatty degeneration and portal fibrosis 
ematopoietic foa w ere also seen in the adrenal and 
dney Petechial hemorrhages were observed in the 
eart, thymus, adrenal and lungs The bone marrow 
s owed etythroblastic and granulocytic hyperplasia 
ood culture and Klin e reaction were negative 


ANTEPARTUM DIAGNOSIS 

This study has been presented for the most 
part from the obstetncal pomt of view and 
only the pertment pathological and pediatric 
features have been discussed Our aim has 
been to feature certam cntena which may 
prove helpful m making a correct antepartum 
diagnosis This has obvious importance m the 
obstetncal management of the mother For 
mstance, in Case 5 patient was very anxious 
for a cesarean section m order to give the 
child every opportunity for survival, for sev- 
eral physiaans had so advised her The pres- 
ence of an infant with hydrops was proved and 
section was refused 

Case 5 Mrs L H , aged 34 years, white, parity 
2-0-2-0, wnth a history of two abortions and two 
previous infants with hydrops, was first seen in the 
twenty-eighth week of gestation A hematological 
examination revealed a normocytic hypochromic 
anemia for which iron was prescribed The serum 
proteins were reduced and averaged 5 2 grams per 
100 cubic centimeters, the plasma fibrinogen was 
only o 3 gram per 100 cubic centimeters, while the 
prothrombin was 100 per cent of normal The pa- 
tient was placed on a high protein diet, rich in 
vitamms 

In the thirty-fifth week of pregnancy, the height 
of the uterus measured 36 centimeters and “hy- 
drammos” was suspected At this time a fetal bruit 
became evident The patient remarked that the 
fetal activity was not great Ankle edema became 
a prominent sign and a low protein diet was ordered 
There was a gain of 4 kilograms in the foUowung 
week The blood pressure, which had been normal 
previously, rose suddenly to 170/ 100 and remained 
at that level, while albuminuria developed At this 
time, the patient w'as hospitalized for study and 
treatment The blood chemical findings included a 
uric acid reading of 7 4 miUigrams per 100 cubic 
centimeters and a carbon dioxide combming power 
of 36 2 volumes per cent Intravenous glucose was 
given An x-ray examination of the fetus was made, 
a soft tissue technique being used in order to show 
soft tissue edema A suggestive halo was observed 
about the child’s head However, the Buddha or 
frog-hke posture of the infant was found to be more 
defimte (see Fig lob) 

In the meantime, the maternal blood pressure in- 
creased to 180/110, the albuminuria persisted al- 
though the edema improved In view of the toxemia 
and the increased hazard to the infant, the patient 
and her husband clamored for delivery by cesarean 
section However, by this time sufficient data had 
been collected, namely, obstetncal history, hy- 
dramnios, fetal heart murmur, toxemia, and x-ray 
evidence of edema in the infant, all of which pomted 
to a diagnosis of erythroblastosis fetalis of the 
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dropi turviviDg ii dtyt, tad 41 Qonmblacts 
per 100 white celli on the day of death. 

BUoJ cUmbby J tU fdmt Tbe dwmkml ct»- 
*lit eot> of tbe cm Uooa per 00 cubk crnlliDetcn 
b preacated la tbe foGorlitf ubb 



The locnued rmluea la tbe noopioteia tdtrogen 
todndc addtaay •cccKapofiT tbe Ufbei *klaesob- 
•erred io tbe notben coated by tbe prv'etiainptlc 
type of toxemia. The cbkiridei cn elmted ifi tbe 
hydroM fnnp. Tbe arniB prtiteiat mere deemvd 
labotatbehydraptoadicteratcx*et,bQtt krreata 
exteot la tbe fonaef tod la cue wen at lov at 
Mcrama. Tbe hjpoprotelaentU b tboti^ t betbe 
rctolt of Hrer dam^ wfe kb was tbe (reatest to tbe 
h ydit ^ poop. Wetdt bat (ooad lo eted tenon 
protelia iQUoinaf Impainaent of Drrr faardoo In 
other coMirtneo, and in cate of coDfrmtal lypbDb. 

Tbs protbrocebta cooocBtTSdoa of tbe cord blood 
wu atwiled la 7 cates of erTtbrobbutm ax^ 
trenn levtl of bemett j ad 7 per ceat of annual 
M obtiiTyd. Tbel ettnloea ere obaerred la 
cates with bydreps. The Ilaicer, Briaibooa, aad 
Sauth lest was emploj^ aad, at J rert aitd hloort 
hart (hows, tbe protaroabfa eoacestratloo of cord 
blood U noaaaHy boot j per ccat of tbe tddt 
fwmai Tbe brpoprothrnnnaemia, tbe Inaend 
tenrm protelat, tu edema and baoorrbai^ <ttatbe 
tb, all speak for Impaired ctpQlary penae^jCEty and 
may be attocuiea with unpalrra Drer (onclioii, 
beiar moit marked la tbe h> drops cate* 

rI /.ulsr Detemunatiooi made tw Lerlne In 6 
cates bomad tbe cord blood to be kh pondve la 
all Tbe Uood of tbe fatben and cnotben were Rb 
pcaiUTe and oeullve respectlrely lib one cxcep- 
doD wbkb wiQ M reportM dtcabera. 

Df/nvafu/ I addiboa to tbe dasal- 

bcatl^ of OTtbioUittocb aeooatonm at t type. 
It It ntrnnrr to rale ool the loQawio* m a >flrto nt In 
ppronmate ordar of frequency ph>-ilolo|ieal Ja o- 
dji^fr jjrematmity intracranial beiaorrlufe hetn 
onhape of tbe newborn cor((enital heart 

(Qtente coopailal jphllB teprit neooatorwni. ob- 
Utetstkm of tbe tale ducts famiEal acbolone )t •- 
dice, M roclel diteate and hypoprotefaKinla. 

TrtaJmenl In addition to tbe aupporthT 
mcaaura inch ax oiyBcn Inlnslonx and arti- 
fida] feedlngi repeated tiamfuaiotii were 
given Ai many ax 9 tranxfuiioni atTragtng 
60 cubic centimctcTS in amount, were giren in 
the first davs of life We agree with Arnold 


and Downey who xUtc that the pbyjidta 
who failj to give enoogh blood Ii abW to rraU 
complete case reports indodlM the antoiay 
protocol Hampson has uxed intnnuaoiUi 
whole blood In Ictena gra\-is with good re 
aultx wbldi Hawkilcy and LJgfatwciod fiid 
to duplicate. The vaJae of whole blood by 
vein and intranuacularfy In addlboo to the 
cellular elements may be due b part also to 
the proteb and prothrombm content. For 
this reason vitamin K. nu) be of value tnl 
we have nsed it fa several cases, Tbe tramfn 
skna were given with blood from donors tbit 
were compatible. Since the blood of tltf in- 
fants Is Rh positive tests for this factor may 
also be indicated. 

FrtaJ morlaJUj In 1937 the author fint 
directed attends to crytnrobisstosb u an 
important cause of fetal mortality stibag 
that It was times greater than lyphllft. Itb 
responsible for more letal deaths than aspfayma 
neonatorum, hemorThagic disease of the new 
bom and toeemla of pregnancy SUcldm, 
Potter and olhm ha\'T nnee wntlen on the 
idle of nythroblistosu fa infantile raortili^ 
Id a study of 750 fetal deaths fa IpfanU wrigb 
iog over i 500 grams, fadudmg stillbirth 
Decnatal dttths up to the fourteenth dar d 
life, 3 I per cent were caused by erythro- 
blastosis and I 3 per cent were due to syphilis. 
Syphilis as aach has been overrated u a 
cause of stfUbuths. 

The fetal mortality rate fa our 47 casts 
varied with the type of ety throblastons tn- 
oonnlcied Of tlus number 70 per cent per 
Isfatd 
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Tbe mocUbty rat ai no per real cn tbe fardrep* 

cases aJtboi^ afant sarrfred (or perm of i 
(Uys(Case^ Tbarat (ot tbe Icteru* cases h abeut 
JO per cent, Web afrers with tbe otaervatkes of 
IfcQman llertis Of tbe oclawied caws, 
death waa dne lo prolinwd omf and Iniraimm® 
Infectkn in taiea, »kue the thiid a»e wa oo* of 
twins here reported (Case ) 
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hydropi type. The perenU rrque»t te cetereen 
•action uu refitted. J ait f d, the tnetnVrme* ncre 
niptnml utifidally (the olero bdn* nrr InitiUe) 
■Adefter short Ubor of 6 Wn, mldforcepa die- 
Dtttj »ij effected wfth the pedlitiltka tn tuend 
eace. The pUcmti. «* very kite md edemktciiu 
with a pale matemaJ aurface, mj frfabfc, and aaa 
tJdirerrt with dllBailty beatae of Ita iaixe riw 
( im crami) A biood lots of w caUc cnU 
meten «aa antatned In third ttigg of 
Powpartam cmne wai nncompBcaleA 

The child welahed ).oao frami (exceadre for 57 
vaaks MtatkrnJ part of which was do to tsariied 
smualued edetoa. H Bred lor 3 TnWitT r*^ dnriof 
which time rtBttdta I haa adth carfaon-dlaxlde-oxyfCQ 
nlxtore was carried oot. Fhild wai ako 
from the thoeax aod abdomea t raaon tbme ob- 
ttades to respiration, and blood was obuloed from 
tbe cord for Croat matddnx am) blood ttndka. TW 
red cell coo t was ,000,000 per oibk mfUlineter' 
bcmofloblii j per cent (Ss^ white ceQ coant 
0,hc« per cdUc BdPirTteter of which &A13 were 
troeleattd ted ctU^ Tbe ted tdl Tckume waa j 
minimetefS per cest. Tbe rofntae Index was 6 od 
the cotoe index 3 and tbe tneaa corpuKolai dkia- 
eter was 0.7 n la th stained rrni^r • normo- 
blatti and 3 erythroblsats were eoant^ per oo 
hit eaOi. Uany of the latter were Lmmstnre, and 
6. per cent of th« red ecQs srere retlctRKytea. Tbe 
rtasma prothrombh] was leas than 3 per cast ol 
noenaal, the temm protefau era only crama, 
and the n oap eotein oltrofTS was 4 7 ana the rte 
add 7 J witTWj Mmx pn 100 csbtc ceolkoeteiv The 
ictem Index was 75 nits. Antopsy and hhto- 
lofleal giaatJrtattn coofirmed the Sagaoiif ol 
etythfoblastoali fetalh. 

Thb pdtkst becamr. pregnant 6 montltf 
later and a thenpeutic abortkxi wai oer 
fortoed beoiitie of rcibhud retul and liver 
damage foQcrwiog tbe aeTerc pre-edampnia. 
Tbe Urtocy ol 3 mlanta antb erytlirobUstoafa 
maj have contiibated to tbe deosioo to tenn 
inate the pregnanev altbocgb It sm not oied 
as the IndfcaJCioii. At tbh tfme atodiea of tbe 
Rh factor revealed the motber to be negative 
and tbe father to be uoaltive- The patfeot bai 
fince adopted a r'bftd This cane alao Qlua- 
tnUea the gloomy obstetrical fatore of primip- 
aras having a fijatbom Infant with erylhio- 
tJsstosla as discussed above under Familial 
History 

There arc that hair a normal coune 
until labor begins and then dcveiopmeDls 
occur sQtb as loss of fetal movement, irregular 
fetal heart, premature rupture of the mem 
brana srltb escape of ^tDctw ffidd, etc., which 
should arouse inspiooii. DiagntMb at thb 


«tage of pregnancy h Qloitraled br tie follow 
ing case referred to In the preUnjinaty report 
of this study made In 1937 

Cux 6 . lira. \ J ats x *9 year old Anscxlsx 
woojan,parity -o-o-i aithanetathsUawerBsai. 
The prtinaacy was uoertatlol tmtil Qj* tterty-triaii 
seek of fcrUtlm ben the Baabraws nptaied 
pmsatarely aod It was o b at i rr j that tke 0 ^ h^ 
a toldea ytOow color Tbe bead was tCpcfot wdl 
Into the pelris the ccttIx was ck^ and then am 
DC wtetine costractloQs. Tbe fetal Iwart was sl^ 
a Ith a rata of tic to So per Bd on u. As coctnetkas 
deTekiped,theiaielnmated. Hoaarer recta] rtM 
without quinine was (imi In order to rrki the 
alentt be twtea pales. Spontancooi deCmy oc 
comd after labor of 9 bmta. 

Tba lafaat was a ftsole wdshluf 3,34 gniss. 
The Tcrah had a coUan yeQow coke and the 
had a sacxtstlre hloafoiold ppearaoce. Then was 
locallaed edema of the ctwQds. Rensdtatka whh 
carboc-dloxIde-axTtm omarc was necesMiy Tba 
cord Uood was promptly studied and So aormobbsts 
and to erythrobfaits wen coasted for oo white 
cdk. Tba nd count as 5,600,000 and tka blta 
coant So/»o d which 40,coo era aadeated nd 
ccOs. D<3f4t prompt ttiagTioafs and traaifisiae 
of 60 eoUc centhoeten of compatOdc blood, tks In- 
(atU dkd 3 boon alter deUrecy Aatoper coaArxxd 
tha dIriciJ dsafTsoak. Tbe ^cials adfbed Me 
(rams, had maned ydlow color of tW meahraaes, 
aad hlstolofially was remarkahde only b that tha 
ftac^^t ed nd ctfla wm Iscnased b tka frtsl 

A CDTrect (atepartam dUgnoab of oythro* 
blastosis neonalcwuxn was rude correctly by 
the author m 8 oat of 10 cases. IheslzQshav 
ing the greatest value in the to cases m which 
intjautcrlite dupmak ana attempted are as 
follows mulltpaiity to cases czR«lve cter 
iae enlargement ( hyilninDios *) 6 amoiotlc 
fluid, yeSow-brown, 6 premature labor 6 
oatloQ^ty (Irbh) 6 icterus index iuartsed, 
3 erythroUastoala in a previoo* Infant, 4 
toia^ of prrgnaain 4 fetal distreaa, before 
or Ho ring labor 3 ^tnurteriDe death of the 
fetus, 3 lyttidlc bndt of fetal heart beard 
l» the uterus, 3 aspiratk® of cord blood be- 
fore delxverv (prolapsed cord) I X ray exam 
Ination of fetus while within tbe uterus (7 
cases stuched) s 

To recapitulate, mnltlpaxity and excesure 
utenne ctuaigrrooit beyood the duration 0/ 
gestation were vahiahle criteria, while tbe 
previooi obstetrical hiitory was less faupor 
UnL Tbe x-n% was foond to be among tbe 
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Inlmts ddhrred by cenretu aecttoa have 
been reported m the Uteratore by Bemnej and 
Morton, A. F Abt, and Paflea with the de 
bvciy of h)-dropIc or ictenc infanta Thb 
procedore a conoemned except when maUnial 
indicatfcma Jostif y It, and ilwold never be per 
formed m order to Imprrrve the chancea for the 
baby bccaoae of the hlA fetal mortality We 
perforroed the operatm on two occaafona 
each time for a definite maternal iaJfcaUm- 

Aaphjzia within the uterus and aaphyrla 
neematoram vert frequent and leauidtativt 
meaiorei immediately after delivery wot 
often necmar> The^ore the oae of «n«l 
ICeaia and ircetf heaia daring lab^ and for de 
lirery abould be avoided If neceasary an 
rplxtotomy can be performed, local Infiltration 
rrith DoTocaln be^ uacd The dyapoca and 
Qtaoca icen after ddisTry ia farther e\dden« 
of faulty ox>’EenatioD doe to wrwmla hydro- 
thorax and aadtea. 

Tbenpeutic abortion was never performed 
fa mothm with prevnws erythroblaatooc In- 
fanta, on that indjeattoo al«e. However It 
waa a contribating factor In Case 5 Bowev-er 
with the f e uifien a at 50 per cent for mothm 
who dm'doped erythrobuitosa in prevfoua 
pregnaodea and oearir 100 per cent when the 
drat bom b affected, er^^hrobtaataab thould 
recefre attention from tma point of view In 
certain Instance* contracepdon aodadopdoo 
of a chOd ma> be desirable 

Artificial inaemlnatkia b frowned opoo be 
caoae of the Increeaing Incidence of eiythro- 
biastosb once it haa appeared and b«uie 
paternal fn\Tatigatjloci hii revealed no ahoor 
mallty Furthermore In Hflgeaberg a caac a 
moth« had aeveral normal di 3 drai by her 
tirat husband and after remarriage had babtea 
with Ictenia gia^da In Smith a case, a mao 
with ft normal ebIM by hb first wile had diB 
dren with Idenii gravia by a teoond wife 
However artificial inaemmatlon with donor 
and rcdplent of the same blood group and Rh 
negati\x aeema to ment ins’estigfttkm 

PAIHOOEfTSIS or E»TTff»OBLaSTO«I» 

Many inveatipatoTa, inchiding Pataons, 
Hawkikv and GUtms are of the opinion that 
hemolytia la the prcc u nor of the erythio- 
and that erythrobiaitDab b of lec 


crodary devekproent Abt, von date, S*l 

monien andCiifiordandllertigrcBtrdthecr 
thro blast osb aa pnmary and a pcnbteoce of ti 
embo'onic t>pe of bkiod fonnaboiL In fact, AJ 

atate* that any thcorj most begin bj crpbi 
Ing the hematopoteats. Joaephs danbb tk 
erythioWaatoab b primarily a of Hoc 
formation aince the blood retnms rroidly 1 
normal in the first 3 weeta of life The er 
throUaatcmla and erythrobUstosb are 
aWy aecoodary pbcoomena, since they «l 
in other cmdlboin such aa congenital i}phil! 
aepci neonatorum, and evai in premature h 
fanta as well as in Infants without bTdrop 
ictenia, anemia, or hemonharfe <£athe* 

It b futile to argue aa to wutha betn 
topoieab and red cell hemolyib arc pnmaiy ( 
aecDodary characteriida both are prean 
Diamonci, Blackf&n and Bat> regard erythn 
hlastoda aa a metabolic doturbance of tli 
hematopoietic f\’atan Darrow condodei thi 
an ant»en-antibody rtacthm txpbbia li 
pethologiOLl proccssei, Le. the ahnormal re 
crQ destructM) the eiythropcdeab, and tb 
hepatic b)Qi3 and dyifunctlon She behm 
that the pbcenta trinnalts the agent from th 
mother to the fetus. Levine and co-wnrkei 
rev-trse the mode of trufinbaloD and thnib 
that when an Rh negative mother becooc 
prmast bv an Rh podtive father bofmmat 
latlon of the motha takes place Hemolyii 
ma> then be Initiated in the fetua by th 
passage of anti Rh agglatlnlna through tb 
pbcenta- Thb theory b very attractive an 
merits much more investigation which fa t 
progm* at the present time. 

7 ^ disease may begin as a dysfunctloi 
of the bvw WTiftt b the evidence to hsstif; 
thb point of \-lew’ The httirops and Ictern 
infanta showed hbtologkal ev i dence of Ihr 
iropainnent aa indkated by the >'arving dt 
mu of bematopolests, depots of intra^u 
Ur pigment, and actoal degeceratian aiv 
neciosb of the hepatic cells. Too much on 
pb«« 4 « cannot be given the latter findings be 
esjne of postmortem changes. There was abt 
phjTiologKal evidence of Ih-cr insofficfcitcy 
dncE the Infants showed hvpoproteinenib 
fajpoprothromblnoiiia, a bigii icterus index 
and a matrocytic anemia. Ihe patent ductn 
vtnoaos must also be considered. Flnallj th 
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Infanti delivered by ceatem Kctua h&ve 
been reported bi the Utermtorc by Bonney and 
Morton A. F Abt, and PtIIos with the de 
ll\'ery of hvdroplc or Icteric Infant*. This 
procedcire u coaocmned eicept when matmal 
indKitiotis JuiUfy it, and *bonkl never be pci 
fonaed in order to impro^ the rturw^ for the 
hiiw b«»u*e of the tu^ fetal mortalitv We 
pcrionoed the operation on two occasion*, 
each time for a definite maternal indkatlon. 

*k*ph)’jia within the uteni* and asphyxia 
neonatomm were freqoent and reswdtatixT 
meaiore* immediately after delivery were 
often Decc*aiy Thc^orc the Q»e ^ anal 
cesia and anesthesia dnrm{( labor and for dc 
uvery ihould be avoided. If neccnaiy an 
eptootomy can be performed, kxal InfiJtratidio 
with imiKaln be^ a*cd The dyipnea. and 
cyanoil* seen after ddhny U further evidotce 
of fanlty ox^’genatioQ dne to anemia hydro- 
thorax, and asates. 

Therapeutic abortun wa* Qe\-ef performed 
in molhm with previou* erythrobiaixtotlc in 
fants, on that Irxiicaoon alone. However It 
waaacDntribQtlDgfactorlnCa*e5 However 
with the recur reuce at 50 per cent for mothen 
who developed erythrobWod* hi previous 
pregnandee and neariy loe per cent when the 
first bom ts afiected grthrobiaitoris should 
receive attention from this pobt of view In 
certain Instances, coatraception and adoption 
of a diHd ma> be desirable 

Artificial insemhiabon it frowned upon be- 
cause of tbe fa cm sing mcidenoe of erytbro- 
btastoaii once It has appeared, and b^use 
paternal favTStlgntwn hiJ revealed do ahoor 
niflllty Fnrthennore fa HDgcnberg s case, a 
mother had se v nal normal chDdrTO bj' her 
first husband and after remarriage had babici 
■with Icteroi gravis. In Smith * case a man 
with a ivw it ih I cfiild by hi* first wife had chD 
dren with icterus gravis bj a second wife 
However artlficisl insemfaation with donor 
and reopieot of the tame blocxl group and Rh 
negative teem* to ment invertigatJoru 


PATHOOIXFSlB OT EITTKKOBIACTO*» 
Many favc*tI«ton, inefadfag Parson*, 
Htwkslev and Cmtln* arc of the ojinloo that 
hemolysis is tbe preconor of the erythro- 
blastemis "Twt that erythroblsstoiis is of tec 


ondary devclopoienL Abt, von GwAe, 

monsen aodCMordandHertigregardlbcfn- 
throbUstosisas primary and a jersutcaceef it 
embryonic type of blood fonnaboo infset Alt 
ftates that any tbeorjr must begin by >-rpli>p 
fag tbe bematopoiesu. Joaepbs doobts that 
erythroblastosis b primarily a dfscase of bknd 
formation, since the blood retuim r mjJdl y (a 
oonnal fa the first 3 weeks of life. The ny 
throWastemia and crj-throblastosis are prob- 
ably secondary phenomaia, since thej abt 
m other condltkms such as congeoitsl typhiti, 
sepals neonatomm, and even In premature In- 
fants, as well ss fa infants wit^t b>‘dropi, 
Ictems, anemls, or hemorrhsgk: dkthcai 

It is futile to sigue as to whether hems- 
topolesis snd red ceU hemolyfis are pnmarr or 
seojtidary chsmcteristfc* both are pcesent 
Diamond, Bladcfan and Bat> regard oytluo- 
hiaalnds as a metahohe disturbance of the 
hematopoietic sptem. DarrowcoDdudothat 
an antigen-antibody reactiOD expltiu tbe 
palbologicsl pioctSMS, Le the abnonnsi red 
cdl destruction, tbe erythropoiesu tod the 
hepatic fajoiy and djthmctJDn. She bebcm 
that tbe placmu transmits the agent fam the 
mother to the fetus. Levine and co-workm 
reverse the mode of tnnxmiiaiQn and theorise 
that when an Rh negative mother be co nes 
pregnant by an Kb poaitive father bofmsum 
Lia&>Q of the motbg takes place. HonclTris 
ma> then be initiated m tbe fetus tw the 
pasaage of anti Kh ag^thuns throu^ the 
placenta. This theory u \Txy attracth-e snd 
merits much more favestigatbo which Is fa 
pjug re si at the present time. 

The disease may begm as a dyifimcfioo 
of the Dvtr WTmt is the evidence to ItotSy 
this point of N-iew? The h\-dmpi snd Kterm 
mfaots showed histokigical cv'Wence of firw 
impairment as Indicated by the van'ing dc 
pres of benutopoiesli, dqioilts 0/ fatiamlo- 
Imj pigment, and actual degeneratkm sad 
oeenms of the hepatic cells. Too much em- 
phasis cannot be ^ven the latter findfagi be 
caoic of postmortem change*. There was abo 
physiological cMdence of li\-cr fasuffidoxy 
race the infant* ibowed hi'poproteioeiBia, 
bypoptothrombiarmfi , a high Icterus fader, 
and a maciocj'tlc anemta- The patent doctw 
venoso* most also be coemdered. Finally lie 
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10 the fetos b maceimted huto- 
kigka] enmfajillon of the pbcmta and of the 
livti b> mean* ol ipeofll pigment itains ofleia 
a good opportunity for diagnoan. 

11 The obstetrical hijtor\ of the patient 
should replace the “family hi*tor\ nnee the 
diseaM h not familial m the strict sense. 

19 The degree of parit> is hnportaot 
in predicting a subsequent case of erjlhro- 
bUitosI*. The Inddeocc of erythroblas- 
tosis in pregnancies after its Irutial appear 
ance b appromnatelr 50 per cent It the 
first bom nad the dbease the Inodcncc 
for subsequent Infants b oearer 100 per 
cent 

ij Case historiei of hjrirops and eclamp- 
sia identical twins with ertlbroblasto^ 
erythroblastosis with hemoirbagic 
as the initial tymptonii ht*dfopa with survi\'al 
for II days Ictems ravds disgoosed fmin 
ulfram and hydrops tetalb diagnosed intra 
uifnim were presented. 

14. ^latemal blood studies were oaually 
Donnal save for an increased Icterus Index 
and mic add probably due to nutemaJ Uver 
damage accompaB^‘lr>6 toxemia. The aerum 
preteuB were generally reduced. Several of 
the mothers were Rh neatlve 

i« The la/ants had a Ugh Incidence of ODD 
gmiul anomaUes. 

r6 Autopsy often nn’caled some degree of 
IhTrr degeneratkin, pigment deposit*, and 
hematopoiesis, whkh were usuaDy most marh 
ed in hydrops cases. 

17 Com^tc itudici of cord blood arc pre- 
sented The number of erythroblast* and 
nonnoblasts, a* weil as their ratio are Im 
portant diagnostic entena. 

ig. The serum protons and the prothrom- 
bin concentration of cord blood were redireed 
cipcdallv in the hydrrpa cases while the 
icterus mdei was greatly Inarased, also to a 
greater extent In the h>-dropi group. These 
changes together with the raaaocytK anemia 
are interpreted as physWogicBl e\'idenc« of 
impaired liver function 

19. The Immediate treatment of erythro- 
blastosb b to combat asphyxia. Repeated 
transfostons from a compatible donor in order 
to provide protein, prothrombin and blood 
cefb for the infant, are imperath-e 


90 . The mortality for the hydrops cases wa 
looper cent, for the icterus group, 54 per cctU. 

II Correct antepartum ^ 

made In 8 of 10 attempts and tlw Importaiit 
criteria srere stated. 

99 The Buddha lILe habitus of tlw fetes 
/* Mlerfi b\ X rai examination, fa an important 
diagnostic feature. 

9j- Paternal stodio indudlng Mood anJ 
Hsnen faBcd to dbclooc any tboormafili 
Scxeral father* were Rh poaiUve, except in 
one instance 

14. The management of a patient with sus- 
pected cry-throbiastosb is giien Cesareu 
section should not be performed except for 
maternal iadkatbn. 

95 The probable pathogenesb of enlhro- 
bljjtosb b presented on the basb 0/ Hver 
dx’sfunctlon Anatomical and pfayslobgical 
evidesKe b given to support tbb vkw The 
s^nificancc M the Rh factor was raenbooed. 

96 Erythrobiaitoais runs part of Its course 
in mien and the obatctxidan and pedatriebn 
in consultatioa are h a strategic posltkn for 
antepartum diagnosis. 

97 Hematoit^cal studies of the cord blood 
afford a prompt and simple method of 

the dbgooab at the trme of the deUvery so 
that treatment mai be Instituted proopdy 
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lo. A\'ben the fctm U macemted hbto- 
kjglcil naminalkm of the placroU »pd of the 
U\Tr b} means of special pigment staha offers 
a good of^rtumty for dugnoels. 

II The obstetrical of the patient 

should replace the “famlls hhlorv since the 
disease a iwt famflial In the strict sense 

13 The degree of parit) b Important 
ra predtetbg a subsequent case of ervthro- 
bUitosfa. The inoitecc of trvthroblaa- 
tosb m pregnancies after its initial aroenr 
iDCc Is appronmateh 50 per emU If the 
hist-bom had the disease the (nddence 
for subsequent Infants b nearer too per 
cenL 

13 Case histories of h^-dropi and eclamp- 
sia, Identical twins with erythroblastosis 
errthroblastosb with henwrrtaglc diathests 
as the Initial simptom hi-drops with survis'al 
for ir dajw icterus grtvb diagnosed tnln 
mtmm and bi'drops fetaUs diagnosed iiUra 
Blenm were presented. 

14. Materaal blood studies were usually 
normal sasT for an increased feteras Index 
and uric add probabli due to maternal bsTr 
daotage accompanying toxemia- The senim 
proteins were goKrilly reduced. SesTrml of 
roolhers were Kh negative 

13 The infants bad a high bddeoceof coo 
gedtal aooQitlles. 

16 Autopav often res'ealed some degree of 
liver degeneration, pigment deposeta, and 
bematopolesb whkh were uroaDy most marie 
ed in hi'dropi cases. 

17 Complete Btodws of cord Wood are pre- 
sented The number ol erytbroblasU and 
normoblasts, as well as their ratb are im- 
portant diagDCBlJc criteria 

18 The serum proteins aad the prothrom 
bin conceotrstioc of cord blood were reduced 
especuUi m the hi-dropi ca», whDe the 
Icterus iodei was greatJi increased also to a 
greater extent In the hydrops group. These 
changes together with the msawtic anemia 
are interpreted as nhyoologlcal evrdence of 
impaired lixTr fonction. 

The Immediate trcatioent of eirthiD- 
Wastoib u to combat asphiila Repeated 
translosicms from a cocopatlble doixw to order 
to proidde protein prothrombin, and blood 
cfUs for the Infant, are fanperatiw 


30 The roortallti for the hydropa cases wtj 
joopercenl for the Ictcna group, 54 per cent 

31 Correct antepartum Hragtw^ xu 
made In 8 0/ 10 attempts and the Impcrtint 
criteria were slated 

33 The Buddha Kke habitus of U* fetoi 
in Mien b\ I m examination, b an important 
diagDOstlc feature. 

3 J. Paternal studies bdodmg blood sod 
semen faffed to distiose tn^ ibnormsrrtr 
Several fathers were Rh poaithr except Id 
one instance 

34- The manageroent of a patieot with sus- 
pected cTTthrobiastosb b given. Cesarein 
sectioo should not be perfonned except kx 
matemaJ indication- 

S5 The probable pathogenesb of enthio- 
blastDsb b p r es en ted on the basb d Em 
dysfunctioii. Anatomical and pinwkJogicsl 
evidence b given to support this view The 
stgolficaoce of the Rh factor was menliooed. 

36 Erythro b fasloris runs part of Its cocoe 
la Mierfi and the obstetrician and pedklririto 
hi consulubon are in a strategic positkm for 
antepartum cUagoosn. 

37 Honatoli^cal studies of the cord blood 

afford a prompt and simple method of maiiag 
the at the time oi the delnery so 

that tmtment may be InstrUrted promptly 
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la WTicn the fctia U mactreted, hbto- 
loglcil crimination of lie pUccnU and of the 
liver b\ ineatu of ^ledal pigment (tahu offers 
a good opportuiilt\ for dlagDoao. 

II The obstetrical hlitor> of the patient 
should JTplaee the family histon since the 
disease b not famlUal In the strict sense 

I a The degree of parit\ It Important 
hi predicting a subsequent case of er)*thro- 
blakosis. The biodrace of er^lhroblas- 
tods in pregnancirt after its Initial anpestf 
ance fa appronmatch 50 per cent If the 
first bom had the disease the Inddcnce 
for subsequent infants fa nearer 100 per 
cent 

15. Case histones of h}'drop« and eclamp- 
sia, Identical twins with a^throblastosit 
eiythrobUstosts with bemorTtugic diathesis 
as the Initial a37nptom hj’drops ^th sun'fval 
for 1 1 da^-s, icterus gravis dtagrused intra 
ntfrum and h\‘dicips fetahs diagnosed inira 
wUmm were presented. 

14. iLsterual blood itndiei were Dsuall> 
normal ta^•c for an Increased Icterus Index 
and oric add probabls due to maternal liver 
damage acoompaov'lne taxexnia The strum 
proteliis were gea^lf) r e du c ed Several of 
the mothers were ^ negatr.’e. 

TbetnfantabadahighmcideQceofcDci 
geoital anomaUea. 

16 Autopsy often rcveiied aotne degree of 
liver degetHtrarion, pigment deposits, and 
hematopoiesis, which were usually most maih 
ed In b^rirops cases. 

17 Complete studies of cord blood arc pre 
tented The number of er>-throbUsU and 
normoblasts, as well as tbdr ratio are im 
portant diagnostic cnteiia. 

ig. The serum proteins and the prolbrom- 

bln concentration of cord blood were reduced 
cspeaaDy m the hjdrops cases, while the 
icterns index was grcatlv tncrcased also to a 
greater extent m the h\-dropi group The« 
changes together with the nuuTocj-tk anemia 
arc Interpreted as phyalological evidence of 
unpaired Uitr ftmcooii. 

19 The Immediate treatment of er\-thn)- 
blaitosis U to combat asphjiia. Repeated 
transfusions from a compatible cioDor In order 
to proidde protein prothrombin and blood 
cells for the Infant, arc imperative 


sa The iDortalit} for the i^-dropi cases wu 
100 per cent for the Icteros gitrap, 54 per cent 

Ji Correct antepartum ntijr rOTt b 
made b 8 of 10 attempts and the fanportaal 
criteria were stated 

aj The Buddha-like haWtus of tic fetus 
fnulav Ini ravcxamlnation b an Important 
diagnostic feature 

a> Patemal studies bduifing blood ud 
semen failed to dlido* an\ aboonBalitr 
Several fathers were Rh positive except to 
one Instance. 

The management 0/ a patient with ns- 
pected ervthioblastoafa fa pirn Cesarcaa 
sretwn shonld not be performed except far 
maternal indication. 

35 The probable pathogenesis of errtliro- 
blastosfa fa presented on the basb 01 ther 
dysfunction. Anatomiesf and phjafcJogicil 
evidence 11 given to support this view TTie 
s^nificance of the Rh factor was mentioned. 

36 Erythroblastosb nnu part of Its CDQTK 
la mUt9 and the obstetrician and petfialrlcaa 
b contuItadoD are ia a strategic posidoo let 
antepartum diignotii. 

37 Hematological studies of the cord blood 
affo^ a prompt and dmjJe method of miViiif 
the dkpHsa at the tb^ of the deUvery » 
that treatment ma> be ImtJtoted pncspdy 
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10. When the fetuj Ii macmUed hlito- 
loglcil c immfa utioo of the plicenta and of the 
liver In meanjof ipeoal pigment »taln*offcr« 
a good oppor tu nity for dtagnoali. 

II The ohrtctrlad hntory of the patient 
•hoald replace the “family hbtorj amce ibc 
dbcaae U not famllla] In the itrl(^ aerue 

19 The degree of parity li hnportant 
In predictiQg a fub*equ«t cue of etythro- 
blaitoaii. The inddrace of cfldhroblas- 
toab in pregnaodea after its Initi^ 
aoce iJ approiimatel> 50 per ccoL If the 
hnt bom had the dhieue, the Incidence 
for fubacquent Infanta u nearer 100 per 
cent 

13 Ct*e hbtorica of hjtlrop* and edamp- 
au Identical trlna ari^ ec^ ihroblastoatt, 
eiythrobUstoats with berDorrhaglc diatheab 
aa the mitlal t\-mptom hydrcpi with lumval 
for II dava, Icterus ^vu diagnosed htra 
uUnm and hjxlrapa (etala diagnosed faint 
aUntm were presented. 

11. ^latcmil blood studies were usually 
oonnal avt for an Inoeaaed Kterua index 
and uric add peobabty dae to maternal liver 
damage aca)mpan}'lng totem la. The serum 
peoteifti were gesierall> reduced Several of 
the iDOthm were Rh nentlve. 

ic The infanta had a ni^tnddoiceof con 
genltil anomaliea. 

16 Autopsy often rcs-ealed some degree of 
Girr degeneratbn, pigment deposits and 
hematopoSe^ which were uiuall> most mark 
ed in hitlropf casea. 

17 Complete itudws of cord blood are pre- 
sented, The number of erythiohlasta and 
tctmoblaits, as wdl as thdr ratio are fan 
portant dugnostic criteria. 

18 The aenim proteini and the prothrom- 
bin concentration of cord blood were reduced 
especially in the h)'drops cases wbOe Iho 
ktcniJ index was gr^y increased, also to a 
greater extent in the h>drops group These 
changes together with the maoocj'tlc anonia 
are Interpreted as physiological evidence of 
unpaired liver funetJon, 

19 The immediate treatment of erythro- 
blastosis b to combat as^jnx Repeated 
transfusions from a compatible donor Inoidee 
to proi'idc protein prothromben and blood 
cdls for the kdant, are imperativt. 


» Themortalit> forthehvdropaauesvi* 
ioopercert,fof tbcicteniigroup S4percetiL 

ai Correct antepartum ^ru 

made In 8 of 10 attempts and the Iniportiat 
critenft were stated, 

99 The Buddha-Uke babltns 0/ the frti* 
ta Kkro b\ X rai examination b an lespcittxi 
diagnostic feature. 

ty. Paternal studies indoding bioed and 
semen failed to dbcloae unj abnonnsIItT 
Several fathers were Rh postlw except b 
one instance 

44. The management of a patient with sas- 
pected crythroblaitosb b giitn Cesum 
section should not be performed except fce 
maternal indication. 

9 5 The probable pathogeneds of eirthm- 
blastoats b presented 00 the basb of Irrer 
dj-sfunclion. Anatomical and ph>-siolcglal 
evidence b given to support th» view The 
signihcancc of the Rh factor was mcntioQcd 

96 Erythrobiaftosls runs part of Its coo* 
fs nlen and the obstetrician and pediatrkan 
ia coasalUUdOD are te a strategic posidoa kr 
antepartum diagnosu. 

97 Hematological itadKS of the cord blood 
afford a prompt and simple method of miLisg 
the diurnfxt* at the tinw of the delrvtry so 
that treatment may be instituted poam^y 
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TREATMENT OF FRESH TRAUMATIC AND 
CONTAMINATED SURGICAL WOUNDS 

1 DEWTl BISGARD M D and CHARLRS P B-AkEIL ^LD 


Oituiu, 

I N the cvmhittton of a method of manage 
ment of freth cootammated aocnda three 
questions must be artfwered Does the 
method reodcr the wound ascpdc? If 
not, doei the method injure the trsauca and 
thereby fntcrfere with the normal mechaoiam 
of defense against Infection and of repair^ 
And third, the all Important orcc What are the 
dinical results of the method^ In the report 
which foQowa an attempt (i made to answer 
these queBtions. 

W e teheve that there Is ample expcriiocntal 
and dinical evidence that ao method in oae 
toda) tenders a contaminated wound abso- 
luteK free of bacteria. As a matter of fact, 
surgical uepsis h oe^TT absolute and even In 
ao ^ed sterile operatii’e stager) the sterilitx 
IS ilwayi reladvo. Therefore the quesbon as 
to whether a glN'en wound remains aseptic 
or becomes infected and soppurttes depends 
npoQ two factors the quanUt\ and the char 
seter of the mkro-organbots whldi remain m 
the tksaes and the effeebyeDess of the defense 
mechanism. 

W e also bdicNT that there b ample experl 
mental and dmh-al rvidence that the chemical 
hactenodal SMta, whidi are so geDeraUr 
used to dWnJect wounds, destroy or de^ 4 - 
talixe the tiaaue edh with which tbA come in 
contact and Ihcrdn scnousl) Impede the In 
flammatorv response and Impair the efleebve- 
neas of the oatural mechanism of defense 
If the bacteilddal agents alwa>a rendered 
wounds free from bacteria, the injuty Inflicted 
upon the thiues would be of nttlc conseqonicc. 
H o we v er fafflog to dcatrov all the mlcro- 
oeganlima, thev leave the throes damaged and 
lesB capable of coping with the bacteru which 
remain viable 

Both from eiperimental and clinical evi- 
dence accumulated b\ us and from a i m li a r data 
reported bv otbera, we believT that wounds 
can be rendered as relatively tterfle bj me 


NcfemlLa 

chanlcal washing with verj copious Imgitloos 
of laotomc salt sotutioQ as bv the tpjjtcuioo 
of bactericidal igrnta. This method Las the 
ven. Important advantage that it leaves tht 
tiasces essentlall) im Injured to mobDac the 
natural dcfensei to deal with the mkrooegan- 
jams whkh remain 

An abundance of evidence has accumulated 
to establish the sulfonamides as very effeclht 
bacteriostatic agents for certain bacterb. 
From the eiperimental data reported by othen 
and from Inal which foQcrws it b appamit 
that suIfanBamide applied directlv to tne th- 
aoca causes no apparent damage to the cefh 
and does not alter the normal cootk of repair 
of either bone or soil lisauea. Actually In our 
animals it facOitated repair in contareloated 
wounds b\ preventing iafectlocL 

ExrnLniErrA.L otamATtoxi 

I Tune rtspense h a^pttatSc* tj ttli*- 
mUamtit lurmaJ s«U xetutun aniajevtJOte 
cntixrfiic or bartfrindal prtpantiont mui cm 
manly tmpioyri In each c^ 4 rabbits 5 small 
tjansvene Indsioftt were mark faito the soh- 
cutaoeous tlseue of the abdominal wall on each 
aide of the mldline at regulariv spaced faitef 
Vila Rigidlv aseptic ted^qne was empio^Td. 
One wound served as a control One was 
washed vigoroush with isotonic salt acJulloa. 
Tlie 8 remalnmg were painted tboroughI\ with 
one of the 8 agents tincture o( green toa^ 
ether alcohol tincture of lodrae Bjl/an[lamioe 
powder and solntions I II and HL The un 
named rolutions are the commerdal prepara 
tions moat widely used m the Unhea States. 
The wounds were dosed with adheslir tape 
and covered with sterile drewlngi. 

In a second senes of 8 rabbits appronmatch 
5 minims of each of the 9 test agents was in- 
jected into the subcutaneons tissues of the ab- 
dominal wall with bvpodcrmic needles. Pomts 
of injection were marked with lodli Ink. 
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Fig I a, Mild inflammatory response 12 hours after $ minims of ether had 
been mjected into the tissues Note shght edema and leukocytic mfiltration 
b, A high poncr magnification of a shons swollen tissue cells ivith poorly stain 
mg nuclei c, Moderate mflammatory reaction 4 hours after injection of alcohol 
Note moderate edema, round cell mfiltration, pale staining tissue cells and a 
thrombosed blood vessel d. Gross tissue necrosis and severe mflammatory re 
sponse (abscess) at the site of Injection of s minims of the tincture of green 
soap Injection made 12 hours previously 


One animal in the first senes and 2 m the 
second were sacnficed at each of four intervals 
folloiving mcision or inoculation, 4, 12, and 48 
hours and 5 days Blocks of skin and subcu- 
taneous tissue containing the sites of incision 


or inoculation were exased and studied mi- 
croscopically Normal salt solution provoked 
essentially no more tissue damage or inflam- 
matory response than did mere trauma as 
measured by the controls 
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SimilariN there mu do evidence that ml 
lanilamidc injured tlimc cdU or that It indted 
more than a feebJe Inflammatorv rc^wnne Ml 
ol the other apenti cooilstenU} ga\T rue m 
varioui degree to tU»ue reaction to Injur\ 
CimoQslj ether waa the least, and gre e n »oap 
the mnat, offender The Utter produced grot* 
tUsQc necrosU idth absccts formation In more 
than half of the ipedmeni, AotUcptid n and 
lU aUo were pro\'ocati\*e of grou necrou* 
and abscet* formation Altbou^ iodine and 
alcohol camed moderate to marked mflamma 
torj reaction* i» grots e\ideiice of necrofl* 
W 13 ^o^lnd In the fpedmen*. 

Pbotomlcrogr ap hi of speoroeni Oluatratlog 
degreea of tmuc reactioQ af^)eiir in Figure i 
II OnUammaled cfmpouitd (mtKm In i8 
rabbits aegmenU of both radial thaft* mcaiur 
ing appfonmatclj o 5 cenUmeter wefc re 
moved subperiofteallr and fflled with constant 
broth lu^niioru of hrmohtic *trcptococd 
beTi»f>-tic colon badlU and SUphlococd albk 
The latter two culture* were obtained ortgi 
nalh from infected woend* of rabbit* 

Four iJLimali were uted u control* arKl after 
imoiUtion the wounds were ckwed withoat 
further treatment Two of these animal* died 
wiltdn a few ixyt the a others developed ab- 
•ceaiesattbeopeTathT the* fn both leg* wtddi 
drained for man\ da)-* OnJj t of the 4 frac 
tore* devrkiped union and thb wo* rather 
meager In a fracture* *efn>cnt* of the *haft 
had obvToirth been *eqae*trated In the 14 
remaining anbnals the wound* were inocnlafcd 
with the culture* ckj*ed for 10 minutes, and 
then re-opencd and filled with the test agent* 
and antiiqJtJc iolution* used in eiperiment I 
Thu* a rabbit* wne utilized for eaA antisep- 
tic tfcnL 

A boef *umm*r> of the results in these 14 
animal* follow*, and ffltutrathT roentgeno- 
gram* appear in Figure 2 

UoumW Unfrd Ilh «h *QhUon nd filled 

«lfh « nlf«nitJ Bndi- pfrWtWf 4»c«ni<b — DO afretioo 

and all healed br pritntrv Intcotki 4 Incture*— 
•E Iwaled Dormail th boor uiDO 

SnEaiulimJde ooly 4»twnd»— beaied bv [lei- 
■uiry teotKKi rmillY nd infected 4 

fraet m— la aJL booe rrjaired ooraalfr 
3 Fiber 4»cw*th— D nfeclcd, rrc»sl) 4frac 
t ret- failed t mt od porUoDr lep* red 


4 - tlcoW 4 w«iDd»— tro**h’ lafecud (oat ■ 
e*i± ribWt) fr*€tnm-bo(h f Ord t nw 
I labWt dWafter 5 d» - wtopty iinfinr of cw 
ooUdated 1 rv 

5. Tlwt re of IixEne 4 *oand.-» p»'h- b. 
fected and Mperiaslh Infected. 4 

t taOr omuiitcd od pactiaQy repaired 

6 . AntheptI I 4»oui«i±»— pcMlj Infected fwe 
i each anfcBaf) fraet ro, oc« totaDx mtnbed 
•od cw rwrtklljr repaired. rabtat died dut j 
dait, DO dednJt caouMif detth derDooitrablr 

7 latiteptic III 4 ooDdt— j Rrowfj and I ■- 
peefidaUv Ldected. 4 fractam— 4 aoo-ODlim. 

8. TtoctDr* of fTceii *0*0 4 *ouai±»— ill groHj 
Infected fractures— both failed t repair Oor 
rabbit died after da^ (rem tfianbeaandlcaal- 
tkn. 

Ill Injtuence »j tiie hpktl akpitcMli** tl 
tulfanilarntde w/w* iMt repair tj i«n* «W up 
fiutiet In 1* nbblU the radius of each 1 ^ 
was eipoaed and fractured bj a transime 
•aw-ojL The wound of each left leg wudo*rd 
to •erv'e a* a control that of each ngbt leg 
filled with powdered •alftnnanude tod dosed 
UghlK Two rabbit* died snd tbet wen 1 
gT^> infected wounds of the cootml leg*. 

The ammib were killed sod the ipedmew 
re o nTfed for x-rav and mkroso:^ rtodr j 
3 4, 5 and 6 week* after operaboo 

There was DO groi* or miooscopK m d eact 
ofanj difference m the rale or chsTteter of the 
repair of etther the soft tbme* or the booe b 
tlw control a* o p posed to the mltannamldizrd 
wound*. A conqijiHHi of the peogre** of bone 
repair U ibown m Figure ^ 

TvtTT- aruvuT iT Riftriia 

From these studies certain deduction* cm 
be made and although these deductioos tkoe 
arc not nectssarHi dinkalh appEcaWe tber 
srould leem to become *0 when lupported bi 
tlml^ if not identical, dinkaJ otr'emtion*. 

It u apparent that the comroonJi ii*ed tac 
lerioda] or antisqitjc solution* (hd not render 
all wounds cotnpleteh free from bacteria *nd 
furtberroore that these agent* caused 
to the lissaei swiying from edema srith mhwr 
ceil death to gros* necnmi of the Ukuc* fj 
I* also apparent that these »oiotjom caused 
interference with the repair of bone presoni- 
tWy the result of dentalliation of the o*tfo- 
genic elements. It h DOteworth> that ether 
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Fig 2 Fractures of the radius induced by resections of o 5 centimeter segments of 
the shafts Wounds inoculated aith cultures of hemolytic streptococcus and colon 
bacillus and Staphylococcus aureus Roentgenograms at 6 weeks From left to nght 
1, Control — -Wound grossly infected, an associated osteomyelitis with sequestration 
followed by union with a thin bndgc of new bone 2, Tincture of green soap — Sup 
puration, no new bone, non union 3, Antiseptic I — as in 2 4, Iodine— as in 2 except 
proliferation of new bone 5, Alcohol — suppuration but prohferation of new bone 
with some union of fragments 6, Saline irrigation and sulfanilamide— no infection 
and good bony union 


caused relatively little injury to tissues and 
tincture of green soap severe tissue damage 
Mthough sulfanilamide caused some edema 
response m the tissues it was relatively in- 
nocuous and there was no evidence that it 
altered the normal course of repair of either 
soft tissue or bone Key and Burford likewise 
found no evidence of retardation of healing of 
uninfected fractures and soft tissue wounds 
in animals as a result of local implantation 
of sulfanilamide 

Sulfanilamide was very effective, but not 
completely so, in preventmg infection in 
wounds grossly contaminated with speafically 
pathogemc micro-organisms These observa 
tions confirm those of Jensen et al , and of Key 
and Burford The latter found sulfanilamide 
more effective than the other sulfonamides 
In the ammals in which the contaminated 
wounds were thoroughly washed with salt 
so ution before sulfanilamide powder was ap- 
pfied, mfection was entirely eliminated It is 
our impression that the thorough washmg of 
f with salt solution disjxised of most 

0 the bacteria and was the more important 
s ep, while sulfanilamide, as a bactenostatic 
^gcnt, contnbuted an additional safeguard 
urthermore, there was no evidence that either 
agent used smgly or both used jointly caused 
any damage to tissues 


CLINICAL OBSERVATIONS 

Irrespective of the results obtained from 
animal investigation the ments of a method of 



Fig 3 In these ammals the topical application of sul- 
fanilamide powder (lower row) did not alter the rate and 
completeness of fracture repair as compared to controls 
(upper row) 
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treatment can be determined irith 6nalltj only 
through clinical tppHcatiom Therefore, in the 
waj of final Judgment a brief report of the re 
fults obtamed m as conaecutK-e caaea adth 
major fresh atnmds follows 

In ao of the 95 cases there was good evidence 
frotn history or bj fart that soCmg of the 
wounds had occurred either by penetradoo of 
a foreign body or b> eiterfai^tloQ of bone. 
\li 0/ these patients were treated bj m withb 
8 boun ol the time of injur) and In general 
all receiN-ed the tame t)'pc of treatment. It 
condsted of 

1 pr^lminarj tnatmeni ef shock in 
an cases so afflxicti Hatma being onavaO 
able, blood transfussona were used freely for 
tha purpose, 

2 After aBrratlon of shock an mlualion of 
Client^ iHjnryTtsm»jdt,hidadiitK roentgeno- 
grams ana detafled etarrilnatkias Tor rrtdcoce 
of loa of function of indindual tendons and 

TiCTVtk. 

j QeaHtmg and i^yniemaU In the com 
pound fnuturei la wbkh one of the fragntenta 
protruded through a lacerttloo of the ilin, no 
attempt was m^e to replace this fragment 
until it had been thorooghly deansed. fvebe* 
lie>e that this prioople should be followed 
wheoe%’er facflitM for thorough deaaslng are 
immednuel) a variable- A fragment whldi has 
been exteriorixed is always semed and the soft 
tiasuc bed from whence it emerged U often 
either total!) or reUlivdy stcrfle Therefore 
deanimg the fragment bdore replaong It ac 
enmpbahes the mt^ art In pre%Tntfng bfec 
tlon and also aNtdos oontammatkai of the soft 
Umucx. Before the exteriorhrd fragment was 
deansed the skin for a wide area about the 
wound was rendered sorgicaDT dean by sonb- 
blng h with a sterile band brush fot 3 01 4 
minutes with a stream of Btcrlle water and 
preen socp constantly flowing over the area. 
The bone was then washed b) gn>tlc brushing 
of all surfaces with a new sterfle brash, while 
normal salt solution (and oni) salt solobcm) 
was constant]) poured o\-er It. Solntioos other 
♦Kti saline such as soap and antiseptsca were 
used onl) in preparing the skin. 

In those cases m wUch Ibe soCed fragment 
bad been replaced before the patient came bto 
out we eitcnonxed this fragment after 


the skin had been deansed and wished h ti 
described. 

In either case before the fragment wu rt 
placed all parts of the wound were hngitoj 
with larm quantities of normal salt 
It most be emphasittd u this lime tihaia 

be rrpcatedlv that these Irrigiticai mtst be 
copious, maji\ Cten of saHne bemg used. Tk 
wound should be retracted as nccessuy to o 
poae iu entire extent and all suifaco riaraM 
be genth a^tated with giure while tie loii- 
bon is flowing over them. 

The fragment was then replaced and aD tea 
and devitalized bits of fat, muscle and fasdi 
were excised Because crushed does not 
heal resdUr and often separates the cmsled 
and devitalized margms of the tHn flaps acre 
fi Qscd whenever feariblc The wound to 
then again coplousl) incited with ntmail 
salt solatkm. Its surfaces emned with s tMa 
la)'eT of sulfanDanude powder and the sks 
dosed usuaD) without dralna^ 

The fracture* were reduced through the 
wound b some bstaocea and after lUa 
re m othen. It Is our optaloo that 5 
these fractures have bees thoroughly detitard 
and twepared as here outlined the) may be 
bandied essestkll) as dean rimple fractuna 
This applies to tlw use of metallic and other 
foreign material for internal fixatkui Wheo- 
e^TT todkaud we haw made use ol intersil 
fixation and haw had no occasnu to regret it. 

The technique of deansuig compound fric 
tore wounds In which there was no protiudiog 
fragment, and ol aO other t)!^! of wouiKb, 
differed only Id respect to one Important de 
tafl- This the initial step, consisted of doring 
the wound temporarily irith Mkhd dip to 
prevent soiling it while the ikln was betug pee- 
pared. Thiioot.oiilynTt%TnttdthcdIrt) wuh 
water from ru nning Into the wound but sbo 
permitted scrubbing across the appfOTimsted 
»Vm edges. After the skm had b^ rendered 
surgical dean the dJpa woe removed and 
the wound was opened widdy and brigiled 
and dftrided If the Iiccralion of the sHn 
was too imsn to pcftnlt adeouate eiporac f® 
purposes of mspertioii, dfbndoncnt, and irri- 
gatxxL, It was enlarged RegardJess ol the d^ 
gree of sodng sevrted tendons and nerres m 
wounds treated within 8 hours ol the time ol 
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injury were sutured immediately This can be 
done with little nsk of mfection if the wound 
has been properly prepared by copious irnga- 
tions and thorough d6bndement and by the 
topical apphcation of sulfanilamide 

4 Prophylaxis Tetanus antitoxm was ad- 
mmistered routinely Clostndium welchii and 
pcrfnngens antitow was not used 

Routinely we gave all wounds immediately 
a course of x-ray therapy upon the assumption 
that these rays are as effective m preventmg 
infection from Clostndium welchii and other 
gas forming anaerobes as they are in the treat- 
ment of established infections 

5 All wounds of the extremities were immo- 
btlizcd cither m traction or by splinting or cast- 
ing If a cast had been applied a small wmdow 
was immediately made to expose the wound 
for purposes of frequent direct inspection and 
palpation 

6 All patients with major wounds were hos- 
pitalized for at least 48 hours Dunng this 
period they were kept at complete bed rest 
with the injured part, if an extremity, ele- 
vated above heart level This penod of hospi- 
talization i\as insisted upon to assure constant 
obserimtion by trained observers Dunng this 
penod a minimal fluid intake of 2,500 cubic 
centimeters was maintained by mouth or par- 
cntcrally when the oral route w as not available 
or adequate Blood w’as given until relatively 
normal lc\ els of hemoglobin and red cells had 
been attained Vitamin B-coraple\ and Vita- 
min C w ere given in therapeutic doses routmely 

This senes consisted of 25 cases, 14 cases 
with compound fractures of the major long 
bones, 9 with major lacerations, and 2 with 
■shotgun wounds received at close range Not 
one patient m the entire group developed a 
pnman infection or a subcutaneous suppura- 
ti\e process and m 13, or 50 per cent of the 
cases, the wounds healed per primam Both 
‘shotgun w ounds, one of the thigh and one of 
the flank, were left open because it was impos- 
’=iblc to close tlicm after the shreaded wound 
margins had been excised In S of the 14 cases 
■^'ilh compound fractures, and m 2 of the 0 
^>th major lacerations, there was failure of 
pnman healing of portions of the approxi- 
mated stin edges This wc attnbuted to ten- 
"^lon and to de\italization ol the edges of the 
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skm flaps as the result of the ongmal trauma 
In all but one of these cases retraction of the 
flaps left only superfiaal open surfaces w'hich 
healed by granulation One compound frac- 
ture of the tibia re-compounded when the skm 
flaps retracted iln only i case was the granu- 
latmg surfaces suflflaently large to make the 
graftmg of skm a feasible aid to more rapid 
epithelmation All fractures promptly united 
and m no case did osteomyehtis develop 
In allocatmg credit for the prevention of 
mfection m these cases it is our impression 
that, as m the case of the expenmental am- 
mals, the implanted sulfanilamide powder 
played a large part, but a part secondar}’- to 
the thorough d^bndement and the profuse 
mechamcal washmg with sahne That sul- 
fanilamide IS a valuable adjunct is attested to 
by the reported chmeal expenences of many 
obsen^ers among whom may be mentioned 
Jenson et al , Stuck et al , Key and Lembeck, 
Campbell and Smith, Hodgeson and McKee, 
Johnson and Davis, Colebrook, and Brown 
et al 

Although there is good evidence that it is 
safe to place unstenhzed sulfanilamide powder 
m wounds we have used only sterilized pow- 
der By a very simple method the powder can 
be stenlized in an autoclave and at the same 
time be kept dry The powder is placed m a 
glass container with a narrow neck and around 
its mouth two sheets of waxed paper are 
tightly secured Prepared m this way the 
powder remains unhanged and as such 
retains its adhesive quality for the tissues 

IVAR W'OUNDS 

Logically , the prmciples of treatment out- 
lined should be effective m fresh injuries in- 
flicted m military combat The application of 
these pnnaples under circumstances of war 
presents obnous difficulties The foremost 
difficulty would be the provision of an ade- 
quate supph of sterile normal salt solution for 
copious irngation of wounds It is probable 
that this need could be met ex en near the Imc 
of battle by means of large tanker trucks from 
which the solution could be piped directly to 
dressing stations It is also probable that such 
tankers could be proxaded xxnth means for sten- 
lizing and replenishing the supply as used 
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The entire crtrilieptllc bOitry iy»tcm hu 
a dual nenT acppiy paniympathctk fibeti 
from the vtgui nerve and lympathedc 
from the ipljmdmk: nervei. A coctroN-eny 
which itiU remains tmarttlcd, coDoemi which 
of the two cany motor and whkh inhibitory 
impulses. More recent work logjcsti that 
motor and inhibitory fibea may be fouxtd to 
the tame nerve (13) 

This dhrmafan of the liervocs aiqjp^ of the 
ertrahqsatk biliary tract has considetible 
practical import, for from It evolved M\'cral 
theiapentk and dhtgDOidc devekrpmeots. 
Fester In 18S0, was the fint to aoagest a 
reapeocal Inner^ition b e tween gaO Bidder 
and tphlncter of Oddi Le^ whm d* gall 
bladder contracted, the sphincter rckaaL The 
reader b referred to the bibliography of Ivy 
for the erteative iftcratare on ttit* pardcnlar 
phase of the tnhiect 

The maitrTral IntragaB-bladder picas or e 
does not exceed the secretory pressure of the 
liver thereby permitting a few dow of hepadc 
bOe into the giUl bladder whkh occurs damg 
the fastbg period, when the sphlocter is 
dosed. With the first meal 4 stlmo- 

Ins for gsll*hUdder onntractioo the sphmeter 
relaxes and the btraductal pressure ^db to a 
level agaiost which the gall bladder esn now 
easily contract and ersaiate Itself (9, s?) 
dtbCT by reflex or by the same factor whi^ 
makes the sphincter open Itself The Donnal 
physiologicsl sthtmlus for the evseoation of 
the gallbladder b thepassageol gastric cb)-me, 
foBowing iogesdon of fat or protein. Into the 
daodeunm. 

\Miethct the aphmcteric action of the end of 
the common doct b due to a true and iode 
pendent sphincter or b determined by duo- 
desial acti%ity alone, or b regnlsted by both, 
has provoked modi debate. A great part of 
the difficulty be ascribed to the problems 
inherent In attempting to separate the actW 
Ity of two ao clos«> approxhnated structmes. 
That dnodmal perbtabb idaja a rdle in the 
Sow ol bOe into the doodeiram b a fact 
accepted by the majority of woikcri. How 
ever manj hs\T formd that bfle aometiroes 

may be dbeharged without Ttgatd to dcodcnsl 
activity I\ c believe our method has ciarified 
thb situatioo In a graphic manner 


That the flow of bile b dependait npa 
changes in Intra-abdominsl pmamn 
to re^dradoQ hss been thoroughly ffiifrcrTid 
(8 IS, 17) despite the haotence of soiae (S, 
7 «h3S) 

Thst s dbeostion of the phyriobgr of tie 
mechanism of bfle flow b^ emSdenhk 
pficdcsl import can be nhtstrated best by tk 

dcvelopcnent in recoit years of a rcbtfrdj 
large liters ture on bfllsn dyihoob cr 
"dyssyner^" Interest in thb subject to 
amused when surgeons could not ■'vrmFrt fw 
the obstruedoD to the iatiary tract with tie 
QSQsl pathologlad favttngi- A phyiUogial 
obstruction of the sphincter of Oddi was tha 
prrooaed as a possible edologlcal fictor. Tie 
reader b referred to extensha rerl e wi of tlili 
Interesting subject (» 17 29) 

VETBOnS 

The method in moot common use today bi 
determining the pr es s ore within the aamoos 
bile dnet goes back to Oddi b 1887 He kt 
eted the roro.TTOTi bOe duct and inserted 1 
cannala bto It, dliected toward the doodeo* 
am The cannula was attached to a meranr 
aJmnn and the bvtl of the cplamn at vbm 
drciu of mef oi r y were seen to appear at tb 
psp^ of \ ater was taken u the rntradactal 
p r ess ure. Oddi found it to be the ecpiinlfflt 
of 67s mllhineteTS of water ArchlbaJd used 
thk method b attempting to show that bfle 
pancreatitis most be due to a roasm of tbe 
of Oddi, but was the first to nse > 
water manomete He found btraductal paes- 
aurcsof 180 to^o mfllmieters of water whkh 
rose to 800 mnfimr tm oc ^mCcs t lon of 3 po 
cent bidrochloric add duectly to the papffi*- 
Xtann (i6) using thb tcchokpie bsi stufiro 

the mhinrteiic reibtance fa s great variety d 

ipcd^ Other methods of itodying tse 
sphlncteric mechanbm whkh hive be en uiri 
ladttde visual observatlotis of the eipowd 

papilla of anesthetiird anfmab, cooiparuJg the 

effects before and after sectloQ or codbi^ 
hrm, traniplantbg the pTorimil part of tic 
cboledochus above the anmolla, cresting ei^ 

temil duodenal bilisry fistulas, and iBcsiuricg 

the hei^t at which a column of fluid ceases to 
i i q fuje through the nwrimou dncL ho eb 
(13) fa Ivy’s iaborator} perfected a cunwb 
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Fl^. «. A atmU ccatrol pgfad. TbanliBoi* 


CtwahLtltTWlQ^I»>egitnb»rT|»IIM>J ^i^\«^ „ 

^ TTnfrirxno i ij (Afl raeanti md tnxs left t> rigbl). 


ia OT »» omlulcD batwmlaodeoa] 
baiT«<Od£. At b7ptnt«fcaln 
toM nd nln (kadaw ud 


pttHwmTS. Nether i>item wu InflaiM wfth 
Dxrrt than ir cubic ceodmeten of ttr Tie 
duodenal bdiiMQ wu coojtructed orer a 


cannula wbldi projected boToad the baDoon 
and provided dralna^ of the doodetal te^ 
pwwt u well u a convenlait stetbod of faitn 
doodmal tnatiltatfan of aaiodana. Both of 
thoe haBoais were attacht?d to ofloxbon 
tetndilorlde manocneten (the ipedSc mvltT 
of the m il t or e wu i j) which recorded tltt 
actfrkj of the reipective or^uu on a Ictido- 
pT»jA. The common bOe duct wu fint can 
nulated proxnnally for the coQectioo of bile, 
tbai the dact wu a e v er ed, and the dbtal aeg 
sent fnntilatfd. The cannula wu 

attached to a special manometer through 
whkh, by of a T tube device a oon- 

itant amount of nline could be perfoaed at a 
tmtfnrm rate, milntaliwiri by a cotutant bilec 
tkra pimp— mnaPy j cubic centimeteT* per 
mfarate— U8) Any rrdttance to the perfnmig 
i-rJmnn of DOTmal ulme wu irruncdktdy re 
fleeted by a ziae of the manometer leveL This 
proved to be a satisfactory method of mcasgr 
the tphiadaic resbtaoce becaose of the 
sensltMty of tl« manometer beau* the por 
tion of the duodenum containing the opening 
of the cbijedochas remained intact, and be 


arose, after preparatioQ of the ■ntmal, the 
lapaxotomy hcakitt coold be closed (or the 
remunder of the expedment. For rtcordiaf 
lespiradoD a Urge condom baBoon wu fiieo 
betwees the diaphragm and the hepatic sor 
face. This raett>cd of recording resplntba 
wu of advantage b it immtted reesfsi- 
tibn of changes b the |al>bladder piu s me 
refcahle to oianges b btn aMninbil pres- 
sure. 

Blood pressure wu re co rded bv a lueiuuy 
manometer, through a cannula b the com 
mon carotid artery a solutioD contaliTipg 
s cubic centhneteis of bepaib (Comwo^t) 
b 500 oihfc centuneteis oonnal ulme wts 
used to pr e vent dotting He feanotal vem 
wu cannulated and pre^oed for the tdpilrrH- 
tratiou of btnvcnous solotkiQi. The volaiee 
of bile semtion wu recorded at fatemlt. 
AH manometen recorded simultanecnaiy cc 
ooe paper and aD procedures were marked by 
a ^QiJ magnet. 

Tne expoiments were conducted u CDOtfa- 
oous observadoni on cadi dog u long u bb 
condition remained satlifactoiy It wu not 
bfre^pieot that Indhridoal eiperimenti were 
carried on for periods of rs or more boon 
each. 
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Fig 3 At I, nonnal saline, given intravenously, produced 50 to 100 millimeter 
rises in sphmctenc pressure witn* simultaneous increase m duodenal tone and mobhty 
At 2 , 5 per cent glucose, mtravenous, produced a marked depression of duodenal 
motility and tonus with a gradual nse in sphinctenc resistance. At j, a combination 
of glucose and salme, mtravenous, produced similar rises m sphmctenc pressure as 
when sahne alone was given, but tne duodenal response was less than with sahne 
alone Gall bladder tone and motihty mcreased 


RESTILTS 

Normal achvtty The sphincter of Oddi has 
a regular and distinct tonus rhythm There 
are 10 to 20 millimeter changes m pressure 
■which are manifested as raQier large and 
irregular fluctuations on a control traang 
Superimposed upon these large fluctuations 
are 2 to 3 millimeter oscillations We have not 
been able to discern three separate types of 
motihty as descnbed by Higgins and Mann 
The sphincter tonus is completely mde- 
pendent of the tonus of the gall blad- 
der, and there is a surpnsmg lack of cor- 
relation between duodenal and sphmcter ac- 
tivity We have frequently noted subtetamc 
contractions of the duodenum to occur durmg 
normal control periods which were not asso- 
ciated with any significant changes in the 
intraductal pressures (Fig 2) In some am- 
mals it IS quite true that marked duodenal 
spasm was comadent ■with spasms of the 
sphmcter, but even in these animals this was 
not invanably the rule 
The motihty of the gall bladder is usually 
mamfested as 3 to 5 milhmeter changes m 
tonus occumng at a rhj'thmic rate, gall- 
bladder actmt} under normal conditions was 
found to be mdependent of the spontaneous 
actintyof the duodenum or of the sphmcter and 
nee \ ersa Marked respiratoiy effort produc- 


mg deep excursions of the diaphragm could be 
immediately recognized m the gall-bladder 
tracmg and were not confused with true alter- 
ations m gall-bladder actmty At no time 
was there a correlation between the state of 
tone of each of these three organs "with blood 
pressure and respiratory changes 
Responses to physiological intravenous solu- 
tions The administration of 200 cubic centi- 
meters of normal saline mtravenously was 
always followed by a significant mcrease m 
sphmcter tone averagmg about 100 miUi- 
meters (18 experiments on 12 animals) usu- 
ally associated with a marked mcrease m 
duodenal tone and motihty (Fig 3) There 
was no consistent change m gall-bladder mo- 
tility due to normal sahne and the blood pres- 
sure showed a consistent and prolonged eleva- 
tion durmg the admimstration of the solution 
The use of hypertomc saline, 10 to 20 cubic 
centimeters of 20 per cent sodium chlonde 
mtravenously, was followed by even more 
marked results m the direction produced by 
normal sahne (Figs 2 and 4) The gall 
bladder showed a consistent decrease m tonus 
m every i of the 20 instances m which hyper- 
tomc salme was used These responses were 
more immediate and more marked than ■with 
normal sahne, but less prolonged The obser- 
vations on the duodenum are m line "with pre- 
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Tira votk an thf effect oi Dormil And hyper 
tonic uhitloos of aHoe on intcftmil 
(i6 ig, $i) The effects of oomtAl •■rw on 
■phinoer Aod doodenom vere AboUshed by 
stiopioe in one instance And decreasM) by 
tnjatm A m Another These a^^ts have 
bttle Infloence on the imAsm prodoang effect 
of hjpcrtonk: SAltne (Fig 4 ) Nitroglycenne 
And padatia' prodoc^ temporvy reluntfara 
of sjduncteik tpAsm todacri by hypertanh: 
■odhtzQ ddoixle (Fig 4) 

IntrmTeooos injection of roo caUc cent!' 
meters of ^ per cent deitroee in djstfTTcd water 
was given rntravcnouiiy to S Animals, ^jhmc 
ter iralstAnce increased in 3 was not Influ 
pnn»d in j and decreased in 1 However m 
practically every instance there was a marked 
V to duodeml tone and motiB^ It is 
to note that a w to 50 milDmetet 
increase In sphinctenc resatance occaned fa 
^te of the decrease fa duodmal activity 
(fig 3) 

The fatraTenota iniection of a 5 per emt 
gfaense sohition after fatradoodenu admfali- 

KM BtT«t ^ LoMmd For 


tratwQ of magnexiani sulfate and sodium loi 
fate was a aso ciA ted with a dae fa sphincteric 
preasore but with a contmoed depnarioa of 
dpoderia] acthrity Twenty to 40 cubic centt 
meters of a bypeitccJc edadao of de xti c a e 
was employed m 9 dop with effects do mere 
mniirri and less profanged than with 5 per 
cent dextrose. Rqwrts are contraxflctory lel- 
ative to the effect of intravenous dextrose on 
fatestfaaJ penstaiaix, brut our rcsolts are fa 
agreement with the work of Ckhsoer et il (11 
is) The rise fa blood pressure seen was frt- 
qoently greater than with noonal ullne. 

Intravenous mjection of too cubic emti* 
metea of 5 per cent dextrose fa 0.9 per cat 
•aiine was employed fa 8 dogs with mqaedkt 
able results somewhere tatamedlttc between 
the effects produced by either sointkm alcDC- 
The combination of those two solutlcos pro- 
duced greater rfaci in blood prewurc than 
either Jonc (Fig 3) 

JUtALTSlB OCT STUDY 

He graphic evidence of the tndcpcndace 
fa the ac tivity of the sphincter of Odol and the 
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duodenum dunng a control penod offers con- 
vmcmg proof in confirmation of the work of 
many We have observed simdar mdependent 
responses to drug stimulation It must be 
clearly stated, however, that most frequently 
these two structures respond m an identical 
manner, if not at the same mterval 
The effects of mtravenous injection of nor- 
mal sahne solution on the duodeno-sphmc- 
tenc mechanism was unexpected and chal- 
lengmg In most experiments a prolonged 
and extensive rhy thrmc wave of contraction or 
spasm was produced m both the sphincter 
and duodenum This is best demonstrated m 
Figure I The gaU bladder did not usually 
react and atropme or trasentin abohshed or 
diminished this effect of normal sahne solu- 
tion This latter observation may be of im- 
portance m treatment of stones m common 
duct when mtravenous sahne has to be given 
Another physiological solution, namely 5 
per cent glucose m distiUed water did not 
affect the duodenum as did sahne solution, but 
produced a moderate but prolonged contrac- 
tion of the sphincter of Oddi, as demonstrated 
in Figure 3 The duodenum was relaxed fol- 
lowmg the injection of glucose 
Therefore a combmation of both was tned, 
namely 5 per cent glucose mop per cent so- 
dium chloride This was followed by a slight 
contraction of the gall bladder, a primary de- 
pression of sphinctenc and duodenal tone 
which would have permitted emptymg of the 
gaU bladder and which lasted for several min- 
utes followmg this, waves of contraction of 
the sphincter and of the duodenum occurred 
(Fig 3) If these expenences can be apphed 
to man, and they may be easily tried without 
harm to the patient, it may be a good proce- 
diue m cases of stones impacted m the com- 
mon duct, and particularly m the ampulla 
Hypertomc solutions of sodium chloride m 
small amounts, adrmnistered intravenously, 
were consistently followed by great nses of 
sphmctenc tone, as well as of duodenal tone 
and contractions (Figs 2 and 4) The gall blad- 
der showed a small and short relaxation Agam, 
this observation may be of importance if it 
can be apphed to the human Hypertonic 
salme has been recommended for treatment 
of paralytic ileus, but m case of impacted 


stone it may be contramdicated because a 
prolonged spasm of the duodenum and of the 
sphmcter, together with the pressure of hver 
bile, may be disadvantageous in such condi- 
tions Previous admmistration of a small dose 
of atropme or trasentin dimmished this 
phenomenon somewhat both in power and 
duration, but did not abolish it 

The effects of normal and hypertomc salme 
solution on contractions of the sphmcter and 
duodenum were so marked and so regular that 
it was possible to use this procedure for testing 
the effects of spasmolytic drugs on both struc- 
tures 

SUMMARY 

1 A metliod for simultaneously observmg 
the activity of the factors most concerned 
with bile flow from the gall bladder has been 
descnbed 

2 Sphmctenc response can be mdependent 
of duodenal activity 

3 Normal or hypertonic sahne admmis- 
tered mtravenously mduces prolonged penods 
of spastic contraction of the sphmcter of Oddi 
and the duodenum which would constitute 
opposition to the flow of bile 

4 Glucose m distiUed water, admimstered 
mtravenously m isotomc or hypertomc con- 
centrations, relaxes the duodenum and pro- 
duces moderate contraction of the sphmcter, 
which would offer httle resistance to the flow 
of bile 

5 Glucose m normal sahne, admimstered 
mtravenously, produced an unpredictable 
effect, somewhat mtermediate between the 
effect produced by either solution used alone 

6 The spasm producing effects of normal 
sahne can be reduced or prevented by the use 
of atropme or trasentm mtravenously, where- 
as these drugs are without significant effect on 
the spasms mduced by hypertomc sahne 
Nitroglycenne, amyl mtnte, and padutm, 
given mtravenously were effective m tempo- 
rarily rehevmg the spasms produced by hyper- 
tomc sahne 
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CLINICAL STUDIES ON THE ANTIHEMORRHAGIC EFFECTS 
OF A NEW WATER-SOLUBLE VITAMIN K-LIKE SUBSTANCE 

MARSHALL DAVISON, M D , FREDERICK STEIGMANN, M S , M D and 
HYMEN L UDESKY, M D , Chicago, Illinois 


T he discovery and isolation of vita- 
min K and the synthesis of substances 
havmg vitamin K-like acfavity con- 
stitute not only a tnumph of modem 
chemistry but also an important advance in 
therapeusis Before the discovery, only a few 
years ago, by Dam (8-ii) of the speafic fat- 
soluble substance called vitamm K, surgeons 
feared the aftermath of operations m obstruc- 
tive jaundice, as obstetnaans and pediatn- 
aans did the latent and active hemorrhagic 
diseases of the newborn, and dimcians the hem- 
orrhagic diathesis of the cholermc state 
Dam and his coworkers are nghtly credited 
with the discovery of vitamm K and also with 
postulatmg its economy m the animal organ- 
ism He designated the substance as the 
"koagulations” vitamm or vitamm K Dam 
was guided to the discovery of the substance 
through his work on cholesterol and its 
possible synthesis by the hen He had pre- 
viously observed that the use of his expen- 
ment^ diet was followed by hemorrhages as 
well as by an erosive ulceration of the gizzard 
The observations of Dam were soon confirmed 
by other workers and the literature became 
matenally ennched and a rational basis was 
established for the clmical use of the sub- 
stance Ahnquist and Stokstad (2) were 
among the early workers on the problem and, 
simultaneous with, but mdependent of Dam, 
established the existence of vitamm K as a 
substance needed by the chick to mamtam 
normal dottmg time of blood 
Once the existence of vitamm K was 
defimtely established, workers turned their 
attention to its isolation and synthesis Early 
in 1939, Dam and his coworkers announced 
the isolation of vitamm K m a relatively pure 
form This announcement was closely fol- 
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lowed by the pubhcation of a report by 
Almqmst and Hose (i) on the antihemor- 
rhagic activity of S3Tithetic 2-methyl-3- 
hydroxy-i, 4-naphthoqumone or phthiocol 
They found that the physical and chemical 
properties of this compound simulated those 
known for vitarmn K In a letter to the 
editor of the Journal of the Amcrtcan Chemical 
Society, Bmkley, MacCorquodale, Cheney, 
Thayer, McKee and Doisy (3) announced the 
preparation of the diacetates of dihydro vita- 
mm Ki and dihydro vitamin Kj as further 
evidence that they had actually isolated both 
substances 

The s3mtheses of vanous qumones with 
vitamm K activity were announced m rapid 
succession Among these was the tetra sodium 
salt of 2-methyl-i, 4-naphthohydroqumone 
diphosphonc acid ester which forms the basis 
for this report, and which for brevity will 
hereafter be referred to as preparation N-123 
This substance was found by Foster, Lee and 
Solmssen (12) and by AJmquist and Klose to 
possess on a molecular basis an activity much 
greater than that of methyl-naphthoqumone 
It has been found m pharmacological studies 
that preparation N-123 has a wide margm of 
safety and adverse effects are absent m 
therapeutic doses 

The rationale of the chmcal use of vitamm 
K and substances havmg vitamm K activity 
IS the abihty of such preparations to restore 
plasma protiirombin to normal levels Vita- 
mm K is absolutely essential for the coagula- 
tion of blood, and bile salts are necessary for 
the absorption of the substance from the m- 
testmal tract The clmical hterature on the 
subject IS rapidly expandmg and pubhshed 
reports from vanous dimes are m agreement 
with our findings m the present study 

Butt, Snell and Osterberg (4, 5) found that 
the prolonged prothrombm time was reduced 
to withm normal hmits through the ad- 
35 
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TABLE l-EESBLTB Wmi rEEP\E.Anra N II»-10 inLUOIAM DULY DOJE DOIASroCtLlIlY 
ADMINISTERED 



IsSrsr'sie. 



minlstntktn of Tittmhi K tnd bOs io tbdr 
cues of obstnictfvt fsmidke. They observed 
t>i«t the tdmiolstntW of vituum K amcen 
tnte with bile nfti eff^ectfvefy prereoted and 
CDotiDfled hanorrhacic disthestt, axid that ft 
made nrgery in these patients lets baaaidona. 
Nygaard pointed oat that transitory hypo- 
thiomlfomla in the newbooi may be p« 
vented by the administration of vHtamu E 
nmnediateiy after ddtvery Scanlon and hb 
coirocfcert of a case of obstmetive Jauodlce 
in which po ato peradve bleeding ocanred and 
which ceased iofkrning the administratkn of 
ritamin K- Smith and hli coworkea reported 
that the nse of vitamin K and bOe auta cf 
fcctively controDcd postoperative hkedbig In 
their cases. Batt, SucII and Osterberg (6) 
analyzed cases ttndled at the Mayo cUdIc 


dnnng a period of s yean and demofOtraUil 

tbevuDcof the preoperathrenic of vitamin K. 

Eight cd the 63 cases did not recefre pc copes- 
tfve doses of vftamfn K and 5 of these parieoh 
developed posteperative bleeding 
Stnrart fai) addi that dangerous hemof 
rbage may occur Then prothreeabia 

concentradon b lets than 50 ^ 

njiL He states that a mirture of vitanria K 
and bOe salta will restore pfaima wthioBima 
and control the taidcncy to hemorrhsge. 
Cheney estabUihcd the safety of intrs- 
moscoiar adnunistfatkiQ in man- 
and Ailen observed a mariud redoctioo fa 
platrrt* prothrombin In cases of obstructive 
J^iinfTifii with biflaiy They foan^ 

mixtare of vitamin K tnd bfle salts to givs 
pmiTipt ImprortmenL Patients who did not 
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TABLE IL-RESIJLTS WITH PREPARATION N-1 23-1 0 MILLIGRAM DAILY DOSE ORAL ADMINISTRATION 


Prothrombin level 



Patient 

IMagnosii 

Pre 

Medication periodf 

1 Post medication 

1 period 


Um- 

inary 

% 

ist 

dose 

% 

2nd 

dose 

% 

dose 

% 

4th 

dose 

% 

dose 

% 

48 

hrj * 

% 


31 

M P 

Common duct stone, gall bladder removed 

77 

So 

75 

too 

too 

ICO 

XOO 

' 100 

32 

H R. 

Common dnet stone with Jaundice 

66 

88 

82 

98 

too 

xoo 

1 100 

1 xoo 

33 

B K 

Sepsis following gall bladder operation 

30 

S8 

76 

6s 

80 

51 

so 

so 

U 

BB 

Subdiapbrmgmatlc abscess 

6s 

1 100 

8s 

8s 

too 

1 xoo 

85 

8s 

■a 


Peptic ulcer with gastroenterostomy 

69 

85 

100 

100 

100 

xoo 

xoo 

100 

36 

S N 

Carcinoma of stomach with metastasis causing 
common duct obstruction 

43 

TOO 

m 

100 

1 

too 

xoo 

100 

too 

37 

T N 

Vitamin dcBdeocy, akohoUsm, early cirrhosis 

50 

8s 

100 

too 

zoo 

TOO 

zoo 

too 

38 

G P 

1 Raptured appendix 

! 33 

75 

88 

90 

xoo 

300 

94 1 

xoo 

3 P 

E.S 

1 Cirrhcals of liver 

1 64 

po 

po 

Ss 

XOO 

xoo 

85 

80 

30 

m 

Qnbosls of liver (Band's), hcmatcmesla enlarged 
spleen 

75 

90 

too 

100 

100 

xoo 

So 

80 

31 ' 

E, B 

Carcinoma of head of pancreas 

70 

8s 

75 

xoo 

XOO 

xoo 

xoo 

xoo 

33 

QQI 

Qrrhoila of liver with ascites 

79 i 

too 

90 

8s 

90 

xoo 1 

8s 

8s 

33 

A W 

Common duct stone 

80 

1 

zoo j 

100 

100 

too 

100 1 

XOO ] 

xoo 

34 

K.n 

Common dnet stone and diabetes 

SO 

73 

83 

90 

zoo 

xoo 1 

zoo 

xoo 


J N 

Carcinoma of stomach with metastasis to Uver 

3 S 

75 

100 

1 

90 , 

75 

8s 

100 

100 

37 

J s 

Cirrhosis of liver 

30 

69 

70 

75 

100 

xoo 

75 

6s 

38 

W D 

Chronic cholecystitis 

SS 

75 

8s 

100 

ICC 

xoo 

XOO 

xoo 

39 

F G 

Carcinoma of pancreas with liver metastases 

60 

100 

70 

75 

75 

xoo 

xoo 

100 

40 

E H 

Cirrhosis of liver 

68 

70 

75 

too 

90 

80 

80 

80 

41 

M K 

Pcricholecystlc abscess with jaundice 

60 

100 

100 

too 

100 

xoo 

too 

zoo 


ind 73 hours after last dose 
tDcterminatfon 34 hours after dose was administered 


receive vitarmn K before operation and who 
expenenced severe postoperative bleeding 

were found without exception to have a 

plasma prothrombin concentration below 45 
per cent Olson and Menzel reported on the 
use of vitamm K m 24 cases of obstructive 
jaundice They recommend the use of vitamin 
K and bile salts m aU cases of jaundice, both 
before and after operation Rhoads and 
Fhegelman used a synthetic vitamm K 

preparation for the treatment of prothrombm 
deficiency m 10 patients, 9 of whom responded 
satisfactorily to the therapy Norcross and 
McFarland used a s}mthetic vitamm K 

preparation m 22 cases of hypoprothrombme- 
JBia They found that the substance effective- 
ly controlled bleedmg except m the face of 
severe hver damage No toxic manifestations 
were observed 


Kugehnass pomted out that severe cases of 
hemorrhagic disease m the newborn may be 
assoaated with prenatal transmission of the 
condition This has been shown by the low- 
ered prothrombm content of the blood of the 
expectant mother He ated a number of such 
cases m which patients were successfully 
treated by the admmistration of vitamm K 
Poncher and Kato had 22 cases of hemorrhagic 
disease of the newborn successfully treated 
with synthetic preparations of vitamm K, 
prompt cessation of bleedmg occurred and m 
no mstance were transfusions needed 

CLINICAL INVESTIGATION 

This report summarizes our expenences 
with a vitamm K-hke preparation, the tetra 
sodium salt of 2-methyl-i, 4-naphthoh3^dro- 
quinone diphosphonc aad ester or prepara- 
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tion N 193 in tome 41 cua tdtfctri £ram the 
mgdlal lufgtu l xr rl eg ol Cook County 
HocpiUl, Gik^ In mo*t Ittftnncet the 

f ttlcnU re pmai tgd cues 0! cQseue oi the 
Qiniy tnct or liver tsKxiated wUb JanafUffg. 
A ftnJLlI number of the cues ctadled hid oolr 
{putm-btesdnal distnrbcoces or severe squu 
coodadve to viUmin K defideocy 
A preUoun&ry determinitloo of the blood 
j^th mmh in levels luxortUng to tbe cQodified 
Smhb method (14) wu done on each patlcnt- 
Then a dally dw of 10 mHiigramt of pcepara 
tion N 1 33 WM given over a period or 6 days. 
The blood prothrombin IcntU were determined 
dally for 8 da}^ On the aei^nth and dghtb 
days, the clotting time wu also determined, 

UTTHOD or PLASUA PixmrxoifBDf 
OTTEUCIKATTOY 

Rabbit brains and longs are used u a 
aemree of thromboplastin. They are macerated 
tn a mortar Nortnal saline aolntlon b then 
added the material Is placed In the Ice box 
where It Is permitted to stand for 3 boms. The 
npematant fluid It decanted and strained 
tfaroQ^ gatoe UsoaSy the solatlon Is centri 



foged The thromboplastin It kept in the fcs 
box, and it Is amsldeiW advisable to warm tht 
sample of thromboplastin to room teaperahirt 
be ore it b used. Because of the rapid de- 
teiiofstkn In the actiTlty of throcobcpltstia, 
a Qonnal prothrombin time for the ample 
mnit be determined daily 
A stop watch b used to Insort acoiracy b 
obtaining the dotting time. Onc-tenth thitan- 
bc^ilaitin a placed m a serological tube. To 
this b added a; cnhsc centintfter of bload, 
drawn qolckiy and automatkally The time 

b lecoroed In seconds from the time the Uoed 

contacts the throenbcplaitin until the time tie 
dot appears In the tube. Ihe tobe fa 
invert until dotting occurs. A oonnal m- 
diridoal fa tested several times to obtain s 
correct normal dotting time against srtidi 
patients are checked. 

homal pljpTH pcothromhln dm In wcoc^ — r**' 

ptaonj pfothromiaii tUK UJ Wtoodi 

cent ei ckAUfig scUrUy 
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Graph 3 Bizarre prothrombin level curves obtained xn Graph 4 Cun es showing response in prothrombm level 
patients with defiaent food mtake and defiaent absorption to oral, O, and subcutaneous, S, admmistration of prep- 
(pylonc obstruction, colostomy) aration N-123 


A prolonged prothrombin time m seconds 
will give a low percentage of clottmg activity 
Levels below 70 per cent are to be considered 
dangerous, and hemorrhage may occur when 
such levels are reached 
Of the 41 patients m our senes, 21 received 
a daily dose of 10 milli grams of preparation 
N-123, subcutaneously while 20 were given 
the substance per os Of this latter group, 10 
patients took the N-123 m combmation with 
S grams of bde salts The other patients did 
not receive any bile salts In a small group of 
patients, blood prothrombm levels were deter- 
mmed hourly after mjection of the mitial 10 
Bulhgram dose This was to determine just 
how rapidly the prothrombm levels nse after 
the patient receives the medication 

results with peepahatton N-123 

In most of our cases, the prothrombm level 
rose to normal limits withm 24 to 48 hours 
Aff'' ™tiRl dose of preparation N-123 

L ^ reached and 

neld bi the daily dose, it could be maintained 


for 48 to 72 hours after the medication was 
discontmued Exceptions to the foregomg 
occurred in a number of instances, for example 
when aggravation of an existing jaundice or 
other condition caused fluctuations (up and 
down) m the prothrombm level even dunng 
the penod of medication Lag or fluctuation 
m the response to the medication occurred 
also in cases with sudden appearance of high 
fever, profuse vomitmg, or starvation In the 
face of existmg hver damage, a defimte lag m 
the nse of the prothrombm level was ob- 
served, and m a few cases never reached 100 
per cent, also prothrombm levels could not 
be mamtained after medication was stopped 
Patients with pylonc obstruction, or after 
colostomy, or with severe sepsis and the at- 
tendmg starvation, present a response similar 
to that found m cases with hver damage In- 
fection plus hver damage was found markedly 
to retard response to the therapy In one case 
the prothrombm level did not nse above 80 
per cent In a number of cases of jaundice 
complicated by sepsis, the prothrombm levels 




BACTERIEMIC STAPHYLOCOCCAL INFECTION 

CHAMP LYONS, M D , Boston, Massachusetts 


C ULTIVATION of bactena from the 
blood was first used for the study of 
infections due to anthrax bacilli, 
plague baciUi, and hemolytic strep- 
tococci As a result of this early experience 
with highly invasive bacteria a positive blood 
culture report has been accorded undue clmi- 
cal significance with connotations as to bac- 
tenal virulence and absence of host resistance 
The demonstration of viable bacteria m the 
circulatmg blood is important only m relation 
to the kmd of bacteria found and the patho- 
logical anatomy of the lesion which permitted 
the breakmg down of the normal barrier to 
blood stream contamination 
A sustained bacteneima, often referred to by 
the vague term of “septicemia,” is character- 
ized by the isolation of mvasive bactena of 
high virulence m relatively constant numbers 
per cubic centimeter of blood, a nonsuppura- 
tive cellulitis at the portal of entry and evi- 
dence of lymphatic transmission of the infec- 
tion Distmct from such blood stream infec- 
tion is blood stream contammation by the tn- 
tenmltenl baclertemta of septic phlebitis or 
endocarditis which is characterized by a van- 
able number of bactena per cubic centimeter 
of blood, a penpheral or visceral focus of 
localized infection and complete absence of 
signs of lymphangitis The orgamsms re- 
sponsible for this latter type of bactenemia 
need not possess any great mvasive abdity 
The importance of thrombophlebitis m the 
production of metastatic abscesses was recog- 
nized by John Hunter Purulent phlebitis of 
major veins is an accepted complication of 
otitic and puerperal infections but septic 
thrombophlebitis of mmor venous radicles as 
a cause of bactenemia has received infrequent 
pattological (36) and clmical (16, 22, 32, 33, 
37) consideration In such papers it is made 
evident but not emphasized that the staph}"^- 
lococcus IS the etiological organism found most 

Surgical Research Laboratories of tbe Harvard Medi 
■>[,,, A°’ li' Massachusetts Ciieral Hospital Boston 
nan.-arf M^^cal ^hSf B^^enology of the 


frequentl)' m bactenemias arismg from septic 
thrombophlebitis of minor venous radides 
Academic researches upon staphylococcal 
infection have been more definitive The 
staphylococci are of hmited mvasiveness and 
cannot mamtain a phase in which the organ- 
isms are resistant to phagocytosis (19) The 
staphylococcal exotoxins are more poisonous 
for animals (5, 6, 7) than for human beings 
(34, 35, 39, 40) Further, toxigenicity is not 
a criterion of mvasiveness as may be recalled 
by tetanus and diphthena The tissue re- 
sponse to staphylococcal infection is asso- 
ciated with prompt lymphatic obstruction 
and subsequent thrombosis of the vascular 
capillaries (24-31) This sort of evidence has 
led Topley to conclude that m a bactenemic 
staphylococcal infection “the cocci are carried 
from the ongmal focus of infection m de- 
tached fragments of an infected thrombus ” 
Fmal acceptance of this verdict would seem 
to depend upon its confirmation in clmical ob- 
servations The constancy of a suppurative 
focus m staphylococcal bactenemia is a sur- 
gical axiom Occasionally the bactenemia 
comphcates a penpheral lesion such as a boil 
or a carbuncle More frequently the local 
focus IS m the bone, bram, kidney, or endo- 
cardium, and there is no demonstrable portal 
of entr}' Thus there is good ground for be- 
hevmg that an mitial bactenemia arising from 
a penpheral lesion is frequently asymptomat- 
ic but permits the implantation of bacteria 
m vulnerable organs The staphylococcemic 
phase assoaated with visceral abscesses must 
necessarily be a recurrent bactenemia related 
to the active visceral focus and mdependent 
of the healed or forgotten penpheral lesion 
Figures i to 5 present evidence of the oc- 
currence of septic thrombophlebitis m mmor 
vascular radicles of vanous viscera from pa- 
tients with bactenermc staphyloccal infection 
Durmg the past 1 5 years the Massachusetts 
General Hospital has collected complete au- 
topsy records upon 33 patients m whom 
staphylococcal bactenemia was the primary 
41 
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readied normal only after aboQt 96 boon. It 
b lntere*tlnj[ to note that In tome of these the 
prothrombin levels coold be maintained for 4& 
noun after stopping the mcdkatkin. 

In cmr hanoi, of R-avitamlnosis re 
salting from oncompUcated obi tr a c tiv e jaun 
dice were foond to re^wnd proizq>tly to 
preparation N 123 10 mflligrami oafly 

wbetber gh-cn parenteiaDy or pex 01 (Gra^ 
1} In face of liver damage and resulting inter 
ference with vitamin K storage and utflkatkn 
and in those cases with sepsis and gastro- 
intestinal patbolon (pykitic obstructhm, 
colitis etc.) in wl^ atMorptkn is also Im- 
paired the re^iouse to the medtcatioo b ksa 
prompt, less conqilete and for a slurter period 
of time (Graphs a and 3) This obsavallon b, 
of course in agreement with that of other 
dinlcUnt, Naturally the degree of hvpo- 
prothromhloemia, the conditiaa of uVcr 
parenchyma, the state of the gaatrofateatloal 
tract and the absorption mechanism (when 
given per os) all ^y a rdle in the antl- 
hemonhagic ^ect of any preparatloD poiscts- 
hig Titamlo K-Uhe acti>d^' 

It has been our obtemCioQ that when tho 
ftmctional integnt> of the liN'tr a not greatly 
d tt t o rhed impairment of ntamin K abaotp- 
tion u seen in certain nstrofotestlnal coBol- 
taioi and in sepris b folkrwed b> 
thrombmemla only after a prolong^ poiod of 
such ImpainnenL A nearl} normal pro- 
thrombin leATl was fodixl to sewral instances 
of colitis, fTOTpHrafrri pepbc ulcer etc. where 
K-avitamloOits was suspected becaose of 
tmaTT Intake of food for a long period How 
eiTT in cases with liver parenchyma damage 
a markedly decreased prothrombin level b 
nearly always present Lowest prothrombin 
Irvds arc found in cases of sepals with liver 
damage and lepsb with obstTOcHre Jaundice. 

srnxuASY axd cosrCLOTicrcs 
The a-mcthvl \ 4-naj^tb<A\'dioqauiooe 
diphosphork acid ester letra sodmm ttlt, re 
ferted to u preparatkm N isj a synthetic 
sobstance ha\ing \'itamin K-Hke activity was 
used in 41 cases. Satisfactory resolts attended 
its admlafatratkin. The inbsUnce has been 
formd to be more actr\'e on a m^ecnlar bcsb, 
th«Ti methyi-naphthoqulnone. 


A daily do«e of 10 milligrams, partnto* 
or per ot was foond capable of nk» 
prothromhin lereb to pormaJ wilhfa 14 to4 
noun. In many fnifunryf the nemi t\d 
can be m i int alD ri for *4 to 72 Iwun iftn Ik 
medkatloQ has been stopped. 

As b generally true of Titamin E pnpia 
tlons, the cffecthreoess of the subsUna fa 
putlidly dlffllnbbed in tbe face cf Ire 
parenchyma damage, gastrofatertlia] £1- 
tnrbances, or sepsis. Tbe pecseoct of sny tt» 
of these facton f for condnnmi ai- 
minbtratioQ of the preparatioQ to 
the prothrombin lev^ 

Despite tbe fact th«t our patets m 
mostly far advanced and cocnpUcsted ou, 
the lesulta obtained by the use of pttpm- 
tkm N 1S3 were quite satnfactoiy (Gn^ 4), 
even though the curves do not show sad 
ste^ rbe as seen in the oncompGcated casa 
(Graph i) 
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BACTERIEMIC STAPHYLOCOCCAL INFECTION 

CHAMP LYONS, M D , Boston, Massachusetts 


C ULTIVATION of bactena from the 
blood was first used for the study of 
infections due to anthrax bacilli, 
plague bacilli, and hemolytic strep- 
tococci As a result of this early experience 
with highly invasive bactena a positive blood 
culture report has been accorded undue clini- 
cal significance with connotations as to bac- 
terial virulence and absence of host resistance 
The demonstration of viable bactena in the 
circulating blood is important only m relation 
to the kind of bacteria found and the patho- 
logical anatomy of the lesion which permitted 
the breakmg down of the normal bamer to 
blood stream contamination 
A sustained baclerteinta, often referred to by 
the vague term of “septicemia,” is character- 
ized by the isolation of invasive bacteria of 
high virulence m relatively constant numbers 
per cubic centimeter of blood, a nonsuppura- 
tive cellulitis at the portal of entry and evi- 
dence of lymphatic transmission of the mfec- 
tion Distinct from such blood stream infec- 
tion IS blood stream contamination by the m- 
IcrmtUenl baclcnemia of septic phlebitis or 
endocarditis which is characterized by a vari- 
able number of bactena per cubic centimeter 
of blood, a penpheral or visceral focus of 
localized infection and complete absence of 
signs of 1 } mphangitis The organisms re- 
sponsible for this latter type of bacteriemia 
need not possess any great invasive abilitj" 
dhe importance of thrombophlebitis in the 
production of metastatic abscesses was recog- 
nized bi John Hunter Purulent phlebitis of 
major \eins is an accepted complication of 
otitic and puerperal infections but septic 
thrombophlebitis of minor venous radicles as 
a cause of bacteriemia has received infrequent 
pathological (36) and chnical (16, 22, 32, 33, 
37) consideration In such papers it is made 
padent but not emphasized that the staph\ - 
lococcus is the etiological organism found most 

r.r '’“Oncal Research Laboratories of the IIar\-ard McUi 
\i,, L Massachusetts General llospital Boston 
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frequently m bacteriemias ansing from septic 
thrombophlebitis of minor venous radicles 
Academic researches upon staphylococcal 
mfection have been more definitive The 
staphylococci are of limited invasiveness and 
cannot mamtam a phase m which the organ- 
isms are resistant to phagocytosis (19) The 
staphylococcal exotoxins are more poisonous 
for animals (5, 6, 7) than for human beings 
(34, 35r 39r 40) Further, toxigenicity is not 
a criterion of mvasiveness as may be recalled 
by tetanus and diphtheria The tissue re- 
sponse to staphylococcal infection is asso- 
ciated with prompt lymphatic obstruction 
and subsequent thrombosis of the vascular 
capiUanes (24-31) This sort of evidence has 
led Topley to conclude that in a bactenemic 
staphylococcal mfection “the coca are carried 
from the ongmal focus of mfection m de- 
tached fragments of an infected thrombus ” 
Final acceptance of this verdict would seem 
to depend upon its confirmation m clinical ob- 
servations The constancy of a suppurative 
focus m staphylococcal bactenemia is a sur- 
gical axiom Occasionally the bactenemia 
complicates a penpheral lesion such as a boil 
or a carbuncle More frequently the local 
focus IS m the bone, brain, kidney, or endo- 
cardium, and there is no demonstrable portal 
of entry Thus there is good ground for be- 
lieving that an initial bactenemia arising from 
a penpheral lesion is frequently asymptomat- 
ic but permits the implantation of bactena 
in vulnerable organs The staphj lococcemic 
phase associated vuth visceral abscesses must 
nccessanly be a recurrent bactenemia related 
to the active visceral focus and independent 
of the healed or forgotten penpheral lesion 
Figures i to 5 present evidence of the oc- 
currence of septic thrombophlebitis m minor 
vascular radicles of \anous viscera from pa- 
tients v ith bactenemic staphy loccal mfection 
During the past 15 years the Massachusetts 
General Hospital has collected complete au- 
tops\ records upon 33 patients in whom 
staph-\ lococcal bactenemia was the pnman 
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cmose of deAtK Tte m*tcrl»l tii been an* 
ly*ed in Table L Tbe fiat groop cnnulos the 
Inrtaocet of gopporathT phlebitis of major 
TCaoui pathwaj^ Deaths ocamrd a« tbe 
result of direct eitewlon of the thromboa to 
vital venoos channel! or ai the rexnlt of maa- 
ilre pohnonaiy Infarction It fa noteworthy 
that multiple vboeral abaceaaea did not occur 
and that the lealona were confined to Um b 
volved veina and the long!. Tbe aecond groap 
coDtalna the Inatancea of endocanhtia. Tbe 
daaaical pattern of peripheral and viacenl 
infarction occurred with left eodocardltia. 
Deitha from right eodocardltia were attribat 
able to the maasfve pulmonary fnfarctioQ 
oecesaarlly Incident to rich a lesbo Tbe 
third group had b commoa one or more fod 
of ahtew formation b the longs and a pattern 
of peripheral and vlaceral Infambo and rap- 
puntion which sraa entirely comparable to 
that teen aa a result of left eodocardltia. 
Death was not attributable to the long tenona 
but rather to tbe peri{^>eral and visceral me 
taatasea proposed frorn the pahnooary 
thrombopnletHtia bddent to mpporatioa of 
the leptlc long fnfarcta M>T>camIal ahKxssea 
fx-mr ^ predominant]) b this group. There 
were a cases with true petechlu and 4 b 
•tancea of atcrile visceral Infarctmn- Tbe 
fourth and last groupof patfeota indudea thoae 
with brab abacM and reqaircs no dhniirinn 
aa to cause of death. It doo not appear oeces- 
aai) to presuppose a retrograde coatamma 
tion of tnc vertebral venous plexua from the 
caval s)'atem (s) to explain these abteemea. 


Table II records the bddence of wptic 
metastascs to vital organa. Abscesn of tie 
myocaxdlinn deaerre tpcdal commeot Ab- 
accaK! of the subcndocanlial portkm of de 
myt>canlium mi) be followed aeptic oraal 
thrombi wbereaa tbaceaaea of the mpianfii] 
peiipbci) may be foDowed by perfcanfitk 
Kopture of the heart through such la ibsca 
U a recognixed comphcatlw of the draluje 
of a rta^yloooccal pericarditis. 

Table ih aummariaea tbe presnsptm 
portala of entry in the reported casei. Ai- 
acesaea or cartpunclea, alnufitk. tod proatatic 
infectioD were the chief known Inltiai ksioei 
Tbe loddeoce of prcstatic Infectiaas ii a r^ 
flection of the vulnertbflJty to throtnbophlc- 
bida of the prostatk venous plexus. la tic 
dlagrxala of primary itaphysocoocal poet- 
monia It la Important to rememher teat 1 
Kptic pulmonary Infarct may limolate poee- 
iDOiila and still be the fiat clinical impt**! 
of a MserraJ abscess. 

The importance of pulmonary thrombo- 
phlebitis in itaph^dococ^ bactenemia b on 
phaiixed in tbe foUoiring case report 
Aa dolesceat ftri (C»» ^o. J»f574 
«4t) eatoed with an sort « lb* a^ 

per end of the tibia aod a iostained tetnpmtwt a 
jdeiim F by iwtum . iBcWao aad dnlpa*** 
the nOperiostcal ab*c«* was foOenred by 
anAm of bet lymptoeni, pain In tb* aad 
pfevral frictloa rob. A femoral wfai Bpto 
performed to tb* hope of prvrestiax 
bonry la/arotk*. totoddeatal nUasn 
from iLe femoral and anleeuUtaJ velm £*Ded » 
abov coadmlTe rridenc* of a more l'de»« 

of the bJood Irom Ih* o*l«o(nyeSOc loc**- 
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Fig 3 Pathology No 6208 Septic thrombophlebitis 
m the lung 


There were no demonstrable emboli m the smear of 
the femoral blood As is shown in Table IV there 
was a prompt reduction in the number of colonies 
of staphylococci in the peripheral blood after liga- 
tion of the femoral vein, and this was correlated 
with chnical improvement and a reduction of tem- 
perature Four days after hgation of the femoral 
vein the temperature rose again, the patient became 
more severely ill and an intensification of the bac- 
teriemia was noted This was correlated with a 
more definite fnction rub, riles, purulent sputum 
contaimng staphylococci, and an increase in the 
respiratory rate to 40 per minute Portable x-ray 
films were not completely satisfactory but failed 
to show a recognizable abnormality The intensity 
of the bactenemia gradually diminished as the pul- 
monary signs and symptoms subsided Urine cul 
tures were consistently negative for staphylococci 
The subsequent convalescence was uneventful ex- 
cept for a sequestrectomy, and the patient has 
failed to show any new foci during the 10 months 
since discharge In retrospect it is felt that this pa- 
tient entered ivith a bactenemia incident to her 
osteomyehtis This was arrested by femoral vein 
ligation after septic lung infarcts had occurred A 
recurrent bactenemia was associated with suppura- 
tion of the pulmonary infarcts as evidenced by pus in 
the sputum It is important that these lung ab 
sccsses healed spontaneously 

Exanunation of this material has convmced 
me that staphylococcemia is dependent upon 
an intravascular focus of infection It follows 
that eveiy^ effort should be made in the man- 
agement of staphylococcal abscesses to define 
the diagnostic features of septic thrombo- 
phlebitis in the stage before significant metas- 
tasis occurs It is my clinical impression that 
a total white blood cell count of 15,000 or over 
^ strongly suggestive of intravascular sepsis 
Positive evidence of septic thrombophlebitis 
IS given bv a chill, a sudden spike of fever to 



Fig 4 Pathology No 7010 Bemnmng organization of 
a septic thrombosis of a vessel in the lung 


103 degrees F or more, a pulmonary infarct, 
a positive blood culture, or a palpably throm- 
bosed vem Septic pulmonaiy'^ infarcts may 
simulate pneumonic consolidation so closely 
that it IS a common clmical error to label such 
lesions as “bactenemic staphylococcal pneu- 
monia ” Such “pneumonias” are often the 
first chnical symptom of a peripheral visceral 
abscess, particularly vertebral osteomyelitis, 
or right sided endocarditis This latter diag- 
nosis has been made chmcally by the demon- 
stration of multiple pulmonary infarcts m 
bactenemic patients with no demonstrable 
penpheral or visceral focus of mfection 

Scott (37) has expressed the opimon that 
the surgical dramage of pus under pressure is 
the procedure of choice m treatment of the 
infected vascular bed This is sound doctrme 



Fig s Pathology No 6007 Septic thrombus in a 
vessel in the heart 
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TABLI L— DEATH! TIOM rtAPirYLOCOCCAt 
BACTEftmOA 


L HuoaibapUeUd* tad pdik±iotliTCK>> 
bock erf njemoctpat^ ft 
DnUts doe to extoHloQ to bitn 
cnokl aim liniUM. j 

b DrUh doa t 1 1 n 1 1 1 1 1 1 wti a i 
Dmla da* t» naad wptk kv- 
Uretka orf tka lufi 


! 


n. Eodocuditk 

■- Pitlenu with left endocvdtk, 
oelr ooe of whocD ikowed pre^ 
□uJ pwhBacwy •hKEM. 
b. Patloil* with rl^t etKloardllli 
F»Vle»t> wtlk biUtoid oakicaxdl- 


IIL Sfptk bent lofucti not te co n le ry 
to cadoccnUtli 

Pmtlaiti whh Inck palsKn/T tb- 
«c tm* Ksd Twwbw periptml 
brcnl ahaRMei T ^tbew 
PtUaiU rismed ptuchka 
b. ruloit Ith beo nrkTtigiL B M trfa 
aod iXTocwdUJ abacen 
e. Patiewt with iwooatk (rfexaa 
tkratbephlctrftk, las( brfurt aad 
•iTwaidkl atarea 

IV Bnlo abwv 

a. Pulrat eitend (ik eutnwck 
0/ Iht week aad (bed of baia ab- 
■eeu osl^ttli 

b. PitMiestocdwllhbaioahaem 
aad tbM ed Mhieqoeat apek b- 
Luctaorf bao( 


Tcul 




bat doe* not protr efffCtKt. Per 

•latent leucocvtocU, fevn dilll* or ponthT 
bk>od cultures Hant occuloniUt led me to 
ocebe the Inflammatory loan with tubiequeot 
prompt control of the Infection 
Neobol (ji 33) and ildenej (« 33) are 
advocate* of ligatioo or exoston of vetna to 
control purulent phlcblda in a aur^lcaDy ac 
coslbie vein Oh\’icm»lj- this method cannot 
be applied to hitracnuilal veoou* hduks or 
pulmonary %Tti*. 


The Intravenoo* Injectkn of Immim f 
ha* appealed to man) dintfl^ni Bhir bs 
receotly complete!) rcrlcwe d the protJoa cf 
atapb>iococal pathogenlati and himmiit) 
On the bash of factoaJ operimental data un- 
complicated by clinical unpreaaioaiHa h wobl 
appear that “within a definitely drcwi- 
•cribed area the bjurkra* action of tie ewd 
and their product* ma) be mteose and “tk* 
capadt) far oatweigh* an> ability to prodwt 
toxio Anhloxic Immunity ma) pcoibaf Dk 
In ■nimali tusceptlbie to the toso bet nd 
immtmit) doe* not afford co mp lete proteetka 
to InfectUQ The existence of an anlibarteriil 
Immunity baa ne^■tr been proird and I biTt 
been unable to correlate me procTKe of tj 
glutmln* with eventual recoTcn ^ible \) 
althou^ \alentine and Butler (40) tboo^ 
that blood rtream cleaiance of baeterk ce- 
curred more r*pJdly In the presence of sad 
agglutinins. Undoubtedly many stiplnb- 
coed axe deatroj-ed in patfents that sanfre 1 
itaphv lococcal bactcnetnla. Tbe nonipeafic 
bactericidal ab£b^ of cells b the longs, hm 
and spleen ihcruVf not be forgotten u • pait 
of the normal dearanct rrw^rhwfiism. 

Table \1 cjmmanae* the mortality rta* 
dsbo for untreated and rtriouilv trated 
•tapbylococceiDic mfeetbos. Such data vt 
almost vofthle** because they art based apoo 
tbe entire!) false assumpden that staph)^^ 
oxral bactenemia Is a disease enlll) witth 



lABix n — neciDQfci or septic uetasiases 

Ur VITAL oaOAXS DISCOIXaSD AT AlJTOPaV 



Bnie ud tptoaJ cord 


TABLE nL— PorrALS or EJrrtT 

rntTwiwUii ^ 

— 

CutiWBci* 

Saatk 


Pnsurfc sh«r«» or poMprmh lafcrtM 
Uokjvwn. 
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TABLE IV —BACTERIOLOGICAL STUDY OF THE BACTERIEMIC PHASE IN A FEMALE 


Olrucal notes 

Date 

Source of culture 

Time 

Colonics per c cm blood 

0 s cem 

I c-cm 

1 2 c cm 



Antecubital vein 

a m 


20 


Inasion and drainagesubF)enosteal abscess 

Dec 27 








Antecubital vein 

B m 


153 

1 

Libation of femoral vein 

Dec 29 

Antecubital vein 

1 j2 30 p m 

16 

1 25 and aS 

31 


i 

1 Femoral vein 

12 30 p m 

10 

[ 28 and 40 

62 

! Antecubital vein 

3 00 pjn 

11 

' 1 

12 

Antecubital vein 

5 00 p m 

4 

2 

7 

Dec. 30 

Antecubital vein 

10 00 run 1 

1 

0 

2 

I 

Dec 31 



1 

Positive culture only from ' 
5 c cm of blood ' 


Jon I 






Increase of pulmonary sjTnptoms 

Jan 2 

Antecubital vein 

a m 

9 

14 1 

38 

Jan 3 

Antecubital vein 


— 

5 

7 

Jan 4 

Antecubital vein 


BB 

1 

1 

Jan 8 

Antecubital vein 

a m 

0 

1 

I 

Convaiescent 

Jan 10 

Antecubital vein 

a m 


Sterile 



den of proof is quite dearly upon Meleney to 
exdude this nonspecific factor in view of the 
overwhelmingly adverse evidence afforded by 
animal experiments on bacteriophage therapy 
The importance of a nonspecific enhance- 
ment of resistance to staphylococcal infection 
IS well illustrated by the experiments of Cowan 
m which active immunization with staphylo- 
cocci or with a totally unrelated organism, 
PasteureUa pseudotuberculosis, was equally 
effective m increasing the survival rate of ex- 
perimentally mfected rabbits The mechan- 
ism whereby nonspecific shock reactions in- 
crease resistance to staphylococcal infection 
^ unknown and has never been shown to be 
I"® ^ specific immune body Peptone 
shock in dogs is followed by a prolongation of 


table V —RELATIONSHIP BETWEEN PRESENCE 
OE AGGLUTININS AND OUTCOME 


Probable focus 
Punincle of hand 
Carbuncle of face 
Endocarditis 
Osteomyelitis 
^egmon abdominal 
Osteomyelitis 
Osteomyelitis 


nail 


Agglutinins* Antlloiint Result 

-t- + -l-+ Yes Died 

+ -|- -j — j- Yes Died 

-f-t- Y^es Died 

-t-f- No Died 

o Y^es Died 

o No Survived 

o No Survived 


*>y petient end detenuined bj 
ICommetcW anUtoiin loo ooo units injected mtra\ enousl> 


the clotting time of the blood which has been 
correlated with an increased heparm content 
of the plasma and a disappearance of the meta- 
chromatic granular matenal of the Ehrhch 

TABLE VI —MORTALITY STATISTICS IN 
STAPHYLOCOCCAL BACTERIEMIA 


Joyner and Smith (14) 
Baker and Shands (i) 
Longacre, Zaytze 5 -Jem, 
and Meleney (18) 


With antitoxin 
Joyner and Smith (14) 
Dolman (icA 
Baker and Shands (i) 

With faactenophage 
Lawson (17) 

Scott (37) 

MacNeal and Insbee (21) 
MacNeal and Fni^bee (21) 
Dutton (12) 

Meleney (before 1936) (22) 
Meleney (1936-1938) (22) 

With antibactenal serum 
Cadham (8) 

Julianelle (15) 


Total 

Survived 

Died 

Per cent 
died 

insfusions 

16 8 

8 

50 

30 

9 

21 

70 

S 4 

10 

44 

81 

— 

— 

— 

— 

100 

27 

73 

73 

13 

II 

2 

IS 

64 

29 

35 

55 

35 

26 

9 

26 

— 

— 

- — 

— 

112 

66 

46 

41 

38 

7 

31 

82 

8 

4 

4 

SO 

IS 

7 

8 

53 

100 

2S 

75 

75 

7 

6 

I 

14 

IS 

4 

ii 

73 

21 

IS 

6 

29 

— 


— — 

— 

204 

68 

136 

70 

10 

9 

I 

10 

17 

7 

10 

59 

— 


— 

— 

27 

i6 

II 

41 
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TABLE L— DEATHS T»OU STAPHYLOCOCCAL 
BACTEUEtflA 


L Thioafcop hV Udt tad p^dcboUmet- 
boak d rntjcr nooia ptlkwtyi 
Ikatha dae to atadcti ta latra- 
cmiial Tt aoui j 

b. Detlk due to aral 

c. Detlfai dot to wptk ia- 

ttrctka cd tbe Ixsci 


S 


TT Eadocardltit 


tu Fttlsti Itli left tj d r i c i tJh k, 
otdr ••• ef wboin tbo» ed prrKl- 
Btl pcWnary tbicM 

b. Ptdesti with il^t cDtioctrdtllt 

c. Pidents whh fatHtenl extdoardl- 


UL Septic toDg iditicti not KcoDdur 
to ctrioctiJQt 

Pttleata wlthlnnk pDhzuBttr tt>- 
■cmi tad imlrlple ptripacrtl 
Tketnltht ceu . Two « that 
Mtkoti kwted pctedW 
b Pa tWit with 

tod mroctidkl them 
C PttlBt with peotttQc ^itim 

thi iiw Irrfar r^ amA 

njocvdU thwtt 

TV Bnln thacm 

A Pitiot evttfcd Ith ctrfaMBde 
of the oi^ t^ died ef bnit tip 

tcea ^ 

b. Ptbateatereda ith boll thacaa 
ud ihntd nhaecpmt tqjlk. la- 
Itrctj d lane 


Tool 


4) 


but does not alnYs pro\*e effective Per 
^ent leococj'tasis, leva efaffia, or positive 
bkxxl culhircs have occaiknially led me to 
excifle the inflanimAtory focui with snbseqoent 
prompt control of the infection 

Ncubof (32 33) and Meknej (23 23) are 
advocates of ligation or exekion of vetna to 
control purulent phlebitis In a surglcaDy ac 
cessible \Tln Otrrkruslj this method cannot 
be applied to intracranial \TiKwt3 sinuses or 
pulmona^^ veins. 


The intra\TOOuj hjectkm of fananae *a 
has appealed to many dinlrfum Biijr 
recenUv completely reviewed the probleii d 
staphylococcal MtbogciiIdt> and famuaih 
On the bam of factual openmental data ta- 
esmpUcated by dm! cal impreidomsm U lodl 
appear that Snthin a definitely arem 
soibed area the injurioui actioo of tic rood 
and their producta may be btense and *Tii 
capadty far outwcigha an\ abfljtr topfod« 
fovb Antitoxic rmmunitv may proloaj Bfc 
in animals aosceptible to the toxm but nd 
immunity does not afford cocrplete protectix 
toInfedioQ jbe aktenceof an antiharlffW 
immunity has never been proiTd and I hirt 
been unable to correlate tne presence of if- 
giutinins with eventual rtcovery ^ahie \) 
dtbcuah \aientbe and Butler (40} tboo^ 
that h^xi stream dcaiance of bsirlnk cc 
curred more rapidlj b the pr eae nce of sidt 
aggintlnba. Undoubtedly many itiplnki- 
ODcd art dcstrojxd b panenta that somre a 
staphvloccNxal liactcnemla. The nompeebe 
bactenddaJ tbOJb of reH* is the lungs, firer 
and splees ihoukf not be forgotteo as a part 
of the EtormaJ detrasce mechantsm. 

Table \1 summaiiaet the mortality its- 
tlslics for untreated and vanoudy treated 
staph vlococceanlc infecuont. Sach data are 
almost worthless because the) are bated opoa 
the esbrdy f«l*e assumption thst stiphtlo- 
coccal bacteriemia b a dacaae entity witira 
Itself A reduction of the mortality rate frwn 


75 per cent to 30 per cent may be atatktjcalh’ 
significant but it b far from the ideal OQC 
t^ty rate that might be antioMted with 1 
specific antibacterial agent It is algnbcaiit 
tn«i the mtrmvenous bjection of any of icv 
era! foreign cfaemfcal mbstancei appears to be 
effectlvT b lowering the mortality rale 
ildenej a (23) bacterophage k prepared b a 
yeast extract broth and yeast nodric aod h 
known to bcrcaac the Donspedfic resktance 
to ataph) bcoccaJ bfcctKHi (3 13) The bar 


TABLE n — ISCIDEKCE OE SEPTIC SIB1A5TASES 
nr \TEAL OaOAJJl DBCCTI'ERED at autopsy 


lAIlf 

MjoardBm 
Bnin Old tpfnii card 


TABLE HI — POSTALS OT ESTTIT 


proBtatK BtonM or poatcfieilh udretn 
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TABLE IV —BACTERIOLOGICAL STUDY 01 THE BACTERIEMIC PHASE IN A FEMALE 


Clinicnl notes 

Date 

Source of culture 

Time 

Colonics per c.cio blood 

0 s c cm 

I c cm j 2 c cm 



Antecubital vcm 

a m 


20 j 


asion and droinagcsubperiosteal abscess 

Dec 27 







Dec. 28 

1 Antecubital vein 

a m 

1 

133 ] 


igEtion of femoral vein 

Dec 29 

Antecubital vein 

12 30 p m 

16 

1 25 and 28 

3 t 



Femoral vcm 

12 30 p m 

10 

[ 28 and 40 

62 

Antecubital vein 

3*00 p m 

II 

1 7 

12 

Antecubital \cm 

5 00 p m 

4 

2 

7 

Dec 30 ^ 

Antecubital vein 

10 00 a m 

0 

2 

I 

D« 31 




Positive culture only from 
5 c cm of blood 


Jan I 






icrease of pulmonary symptoms 


Antecubital vein 

a m 

9 

14 1 

38 


Antecubital vein 

a.m 

4 

S ' 

7 

Jon 4 

Antecubital vein 

a m 

I 

I 

I 

Jan. 8 

Antecubital vein 

a ro 

0 

I 

I 

Convalescent 

Jan zo 

Antecubital \eiD 

a m 


Sterile 



len of proof is quite clearly upon Meleney to 
ixclude this nonspecific factor in view of the 
iverwhelmingly adverse evidence afforded 
inimal experiments on bactenophage therapy 
The importance of a nonspecific enhance- 
nent of resistance to staphylococcal infection 
s well illustrated by the experiments of Cowan 
:n which active immunization with staphylo- 
cocci or with a totally unrelated organism, 
Pasteurella pseudotuberculosis, was equally 
effective m increasing the survival rate of ex- 
perimentally infected rabbits The mechan- 
ism whereby nonspecific shock reactions in- 
crease resistance to staphylococcal infection 
IS unknown and has never been shown to be 
due to a specific immune body Peptone 
shock in dogs is followed by a prolongation of 


table v — eelationship between presence 

OF AGGLUTININS AND OUTCOME 


Probable focus 
Furuncle of hand 
Carbuncle of face 
Endocarditis 
Osteomyelitis 
Phlegmon abdominal \\ all 
Osteomyehtis 
Osteomyelitis 


Agglutliunj* Antitoilnt Result 
-H--t--|- Yes Died 

-h + -l--f Yes Died 

- 1 --|- Yes Died 

No Died 

o Yes Died 

o No Survived 

o No Survived 


•Me “ developed by patient and detenmned by 

tCommeidal anUtonn loo ooo units injected Intravenously 


the clottmg time of the blood which has been 
correlated with an increased heparm content 
of the plasma and a disappearance of the meta- 
chromatic granular matenal of the Ehrlich 

TABLE VI —MORTALITY STATISTICS IN 
STAPHYLOCOCCAL BACTERIEMIA 


Joyner and Smith (14) 
Baker and Shands (i) 
Longacre, Zaytzeff Jem, 
and Meleney (18) 


With antitoxin 
Joyner and Smith (14) 
Dolman (10) 

Baker and Shands (i) 

With bactenophage 
Lawson (17) 

Scott (37) 

MacNeal and Fnsbee (21) 
MacNeal and Fnsbee (21) 
Dutton (12) 

Meleney (before 1936) (22) 
Meleney (1936-1938) (22) 


With antibacterial serum 
Cadham (8) 

Julmnelle (15) 


Total 

Survived 

Died 

Per cent 
died 

insfusions 

16 8 

8 

SO 

3° 

9 

21 

70 

S4 

10 

44 

81 

— 

— 

■ 

— 

100 

27 

73 

73 

13 

II 

2 

IS 

64 

29 

35 

SS 

35 

26 

9 

26 

— 

— 

— 

— 

112 

66 

46 

41 

38 

7 

31 

82 

8 

4 

4 

SO 

IS 

7 

8 

S3 

I<X3 

2S 

75 

7S 

7 

6 

I 

14 

IS 

4 

II 

73 

21 

IS 

6 

29 



— 

— - 

— 

204 

68 

136 

70 

10 

9 

I 

10 

17 

7 

10 

S9 

— 

— 


— 

27 

16 

II 

41 
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ma*t ctUj of the liver (41) Soch tn aato- 
hepaiinliatkm might prove beneficial to a pa 
tient with bactcnemk arising from a leptk 
thrombophJebitti. The faccetiful treatment 
of a cases of hacterieralc ftaph\'lococcal throm 
bophltbUli of the cnvcmoTii ihiiii has been 
attributed to a combination of chemotherapy 
and heparin (10) 

ANALViis or aruDt 

Bacteriemic itaph^ lococcal infection hai 
been an^’xcd from dmical and antop^ ma 
temL The weight of evidence favon the 
h>-pothe*ii first cmphaiized by Adams, Welch, 
and \ ircbcnr that the bacterierma arises from 
an Intravascnlar focus of infection Such foa 
ma> occur as purulent phlebltla of major 
i-nns, as septic thrombophlebitis of mlMr 
\'eoou3 radicles in and around a locilixed sup- 
puratl\'e Icson or as primary er>docarditla. 
^tk pulmonary Infarction srith aubsequent 
abaceti {onnation b followed by periphecal 
Iniarctuns which make It appear that aepUc 
polmoaajy thrombophlebitis nu> be com 
parable to Wt endocarditis. 

Such a conception of the source and pattern 
of staph)iococcemn has a broad Implicatloo 
for soccessfol therapy Intravascular exten 
iioa of a suph}iococeai infection iboold be 
suspected In the pretence of a leucocytoais of 
15 000 or oiore, a chill a sudden spike of 
fever to loj degrees F or over a puimonarv 
infaitt aT^paW) ihromboted S'cm ocapou 
pve Hood culture A direct attack upon the 
infiammatorv locus may be made by excision 
of Inflamma tory foci, drainage of pas or ve 
nons ligatioa. Tbc recognition of the bac 
tenama as a compbcation of a localised In 
flammatory process makes it uolikdy that 
Immune serum or bacteriophage can at the 
present rime supplant surgical treatment The 
dimcal results of treatment with antitoxin 
antibactenal antlbodi and bacteriophage do 
not suggest that such therapy b specific and 
it fa cnllr^ possible that such success as has 
been reported may be due to a nonspecific 
enhancement of resistance. 

coxcLUSicors 

I Staphilococcemla has been preseDled as 

oriiiDg from mtra'Tiscular foci of infection. 


3 Pulmonary throcnbophlebltii his bca 
considered as a factor b the perpetuitioe tf 
a staphylococcal bacleriemk. 

j iletastatlc abscesses follow a patios 
consistent with septic Infardioni. 

4. Varied sorgical management Is Importut 
In the treatment of bactenemlc infectkia 
5 It fa not dear that antIbacteTia] senim, 
anptoxin or bacteriophage ha\‘c made a tprd- 
fic antibacterial effect In treatment of staph) I 
Qooccemla. 
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CARCINOMA OF THE ESOPHAGUS 
Torek’s Operation, Recovery 

OSCAR IVANISSEVICH, M D . and ROBERTO C FERRARI, M D , Buenos Aires, Argentina 


E ncouraged by the enthusiastic and 
effective work of surgeons of the United 
States — Franz Torek, Willy Meyer, 

' LUienthal, Eggers, Hedblom, GarlocL, 
Adams, Kmg, Marshall, Ochsner, DeBakey, 
Churchill, Alexander, Scott, Ogilvie, Whipple, 
and Cartell— we faced the problem of the surgical 
treatment of carcmoma of the esophagus, and, 
although we failed m our first ten attempts, we 
finally succeeded m working out the technique 
described here 

Doubtless a decisive factor m the success of this 
technique descnbed is the previous pneumo- 
thorax operation as ongmated by Arce This 
technique has been employed by him and by us 
since 1919 It makes mtrathoracic maneuvers 
easier not only for the operator but for the patient 
We have had a large experience with this opera- 
tion, especially m tie treatment of tumors of the 
lungs and of lie thoracic wall ^ 

Hvaiuo«\nch. \ Fem&ndetJ Tccnlca preasu p&ra «xtirpai 
los tumorea ptnctaJes del torax cmergentes en la cavidad pleural Wol 
y trab Socdeorug de Buenoa Aires 1938 ja 925 BoL mst de dm 
quit 1939 5 Rev Asoc mW argent, 1939 5a 404 



showing defect at the lei 
the middle third of the esophagus. 


In our patient, we used spinal anesthesia with 
metycaine We believe that spinal and general 
anesthesia with cyclopropane are usually recom- 
mended for this operation 

R G , 87,887 of the Institute de Clfnica Quirdrgica, chair 
of professor Arce, M D 

Lorenzo Tarpin, aged 52 years, laborer, Argentinian, who 
hved m General Pico F C S , province of Buenos Aires, 
came to the msbtute on September 27, 1940 His illness 
had begun 2 months previously with manifestations of 
mechamcal dysphagia, noticeable at first m efforts to swal 
low sohd foods The first symptom he noticed was the 
detention of a bit of meat m the upper part of the esophagus 
Twenty four hours later the bit of macerated meat was 
expend by the mouth The sensation of a foreign body 
then disappeared and the passage of food was partially 
re-estabh^ed. 

This episode was repeated several times, however The 
arrest of the nutritious bolus m the esophagus produced 
pain of moderate mtensity, which disappeared once the 



Fig 2 Photomicrograph showing basocellular epitheli 
oma 
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WANISSEVICH, FERRARI CARCINOMA OF THE ESOPHAGUS 





i';V 






ji i^' ^ ^ , 

I ' ^ r ; 

Fig 6 Mobilization of the mfra aortic esophagus, Fig 7 Freeing esophagus from aorta and from bronchus 
marked by dotted line at level of which the tumor was located by digital dissection 

On October 31, 1940, -nith the assistance of Drs Ferrari \nesthesia was perfect throughout the entire thoracic stage 
and Lentmo, 1 removed the carcinoma of the esophagus of the operative procedure 
following our modification of Torek’s technique Goyene 

chea adnumstered spinal anesthesia with 20 centigrams of TECHNIQUE 

metj came, the patient being in supine lateral left position An incision IS made the whole length of the 

seventh nb and is extended behind and above, 
following the interscapulovertebral space The 






^ Drnsion and hplion of the esophagus, abo\e, Fig 9 Dissection uith the index finger extends to the 
nn« *n\ agination of the mfenor stump beneath the cerncal region abo\e the isthmus of the th\Toid eland 
I rsesinng «iulure made on the fundus of the stomach (showTi b) dotted line) 
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iffi-ULin iocludo tb ^ ■Hn anH •oBoitS 

DcoQStisRte. The wid« tmuda <if ibe dcnom 
divided dovtt to tbe cosul tkdetOQ (Fi( ^ Care- 
ful hemoctasla a mimtaiaed throo^^at the op- 
entive procrdure 

The l evvDth rib b reiDovvd In ahiioet lU entire 
from the postetkr angle to the noghhor 
hood of ts anterior end. Abnt 8 csidmeten d 
the tilth and fifth riba are craaed fro m the poate 
nor angle foorard (Fig 4) The acfl part* of the 
fifth and anth intcrcoatal fpacet are e n iird be- 
taren bgatorea. The parietal pleura a opened In 
Iti entire length foUowfng the am ot the voaod 
(FJf 5) An Arc* retractor a nied to help to 
tain the thoracDtomy wale open. Tbehmgb 
axnpletely coO^Med. A amall quantity of aenna 
floidb uiually present in the ptnial cavity 

In front ot the thoracic aorta, a few rmrimeteia 
afxrvc the diaphragm, the medkatmal plema b 
iuebed (Fig 5) Thb mdslon a extended up- 
ward to the aortic arch. The cfophagna b be- 
lated by Uunt daaedian, and the tumor ^ilch 
baa become a part of the eaopbagoa ItaeH b recog 
noed (Fig 6) In thb caae the tumor wmi at 
tached to the broodioaortlc arch. All the healthy 


pertion of the eaophagua ritnated unfeietb tie 
tiaiiKr b bolated frtan the ceDular tbne lh 
medbatimnn and the tnmor b repamed freob 
peripheral attadunenta by Unnt 
the end of the index finger {Fig 7) Th-ra^j^j 
b Kctkned aberat 3 ccntlincten freo tbe ai* 
after bemg (Tuihed and doobly ligated. Tbek* 
nor end a buried beneath a poiaeitrin aatm 
which b made bv naing the giatiic wil Tb 
RroerioT end b protect^ with a pwii» erf gwi 

Dbeectloo of the finncr b compieted at tie 
level orf the brxmcboaortk; region ^ny firea 
attadunenta most be excaed ^th wr — ■ ■ Bked- 
ing produced by thb dbaectkn b iGght taf k 
apoatancously cmtroQcd. 

The nwdb^trxl pimre b inebed b the aqn- 
aortic portion aa the bder finger Ufb a (old erf a. 
Thb b canon a extended to the dome orf the tkm 




F* I- B(rfkl«f erf tla “jareoyb to ia«« 
erf rod bt lo^ rtbbcr tibe 
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situated above it The passing of the esophagus' 
through the narrov, passage situated underneath 
the arch is done by pulling its supra-aortic por- 
tion, and not its inferior tied end, and of course 
without foldmg it upon itself 
Once this passage is accomplished digital dis- 
section is continued in all the upper portion of the 
thoracic and cenucal esophagus (Fig 9) The 
mdev finger mtroduced through the supra-aortic 
mcision of the mediastmal pleura makes this step 
m the operation very easj 
We would emphasize the fact that if the opera- 
tor stands at the ventral side of the patient— a 
step not descnbed previously— he is afforded 
better visualization of the esophagus thus facili- 
tating dissection Also, m this position it is 
always possible to use the nght hand to free the 
esophagus from the thoracic walls 
The thorax is closed and the dissected esophagus 
is left with the tumor stdl inside (Fig ro) This 
closure is final The mediastmal pleura is not 
sutured The panetal pleura is sutured The 
costal wound is approximated with two thick silk 
sutures The muscles of the dorsum are closed 
with catgut The subcutaneous cellular tissue is 
sutured The skm is closed with mterrupted silk 
sutures While the wall is being closed, the 
anesthetist distends the lung progressively usmg 



Fip 12 Photograph of the paUent ^\Ith apparatus m 



Fig 13 Roentgenogram of the thorax 5 months after 
operation In the left side can be seen, below the clavicle, 
shadow of the “gargoyle ” Metastasis is not evident. 


high pressure m a closed arcuit with the Foregger 
anesthetic apparatus, oxygen onl> bemg used, no 
anesthetic The thorax is not fully closed until the 
lung can be seen completely distended, filhng aU 
the thoracic cavity Then the thorax is closed 
without dramage 

The thoracic wound is covered with gauze, and 
the patient is placed in supine position with the 
head extended and turned to the nght side Local 
anesthesia is used An incision is made following 
the an tenor margm of the left sternocleidomastoid 
muscle Incision includes the skm, subcutaneous 
cellular tissue, and cutaneous muscle The sheath 
of the sternocleidomastoid muscle is opened at the 
level of Its antenor margin The muscle is pulled 
outward and the posterior leaf of the sheath is 
separated, thus reveahng the cervical esophagus 
This dissection is very easy because of the blunt 
dissection which already has been done via the 
thorax (Fig 10) 

All of the thoracic esophagus is extenonzed 
through the cervical wound by traction in its 
cervical portion 

The esophagus is excised about 3 centimeters 
above the tumor By blunt dissection a tunnel is 
built beneath the skin of the antenor aspect of the 
supenor portion of the thorax In the loiver end 
of this tunnel which is almost \ertical, a trans- 
verse incision 3 centimeters in length is made in 
the skin The stump of the esophagus is intro- 


5 * 


SirRGER\ GYVEa)lX)G\ AND OBSTETRICS 


dacrd throai^h thli tonod ackd (U tnmlaal opea 
(□!' b satanij with tllk to tbc catanfous wound. 
Ti« LCivkaJ woand b doacd In two b\TT« (FIk 
o) 


IXiHtit t^wTwltoD tbe fwtktit te rmptkiul 

cvedhioo fm boti and matI 

potoU Tbrrt ai no djtqwra. 

Tb« awdWihiil BwunrTm prodiwcd mme dmluofj 
dbtarbaocc K*«\U(md by UdsTcanfia asd (irpMeaboo 
Nnrrtbdm lb* UckTtuok <M oM taoytimnmd 
lopibadcta* nbm Dnttsf llw epmtM sod nfatc 
ccTuarten oi pbTakilockat lalt ntotloii uto}mrtltB 


tb« patkst u MlMltctarj 
blood tAsdvaSoAof cnUsdm ucanWdoaU 

Ahn onmiloa, tfc palWt bad rW fat tmfcfaim 
fnwi Lb« DT«t Uw toapmturc BoctiwCbf b(ft<xa ^ 
and jq <kjum C lb* pob* Wayrd bna m ao and 30 
Ddut feoatlae tbenpratk Bcuona ere cubed ooi. 
■Hoe and ^ocxik aontioei ere adaaMned conw 
RprUTDral ertnet aa ^ eo ta tarxe doaea A (alrt^ oar 
Bu dart a* nnkiUlnea by taeu* of tba lestnrtowiT 
On ^•a^eI>ber 4, 6 dayi t/ler Ibe eperttan, cdrmlcot- 
lerthw uevldeotaod u nw^rmed by iW raypktve 
A mU tborncotoeoy aa pertomed tbnicfb an iuerroaul 
apacal telTodnce react otbeur So. ao and ^cebk 
e<Btb>rtmia/aen)«nc<ainoicudeU «dn WaJoafr 
aa flalntahwd r faitfi of bjald obcaXticd 
iWi ed Uac Mkr* atf- (ew rapk>^ae«ctl and Orm oead- 
tbt iflplamcd «n otiacned qvanUtv of <te 

feamtad IwrnrTtrt and abundant nepwal oyiwocyla 
cn abo afa»a> (d. 

Tba lesBrtUm eectbned u tertst brt «e» 17 aad 
j« dwnw be aocaa daya oora rkh cocmpeiodtog 
boo b poke ^ay awT«a»< caaaed taekjcarak Ueb, 
kmmr Uq<med fatiU by Bnk Oubdi *f tWw ab- 
wsttaal parkicla tbc puhe cuyed brtaeen oo and 
od^ (JuJer iWw oirtDBftancea Dr ^larceuoo Ca»- 


daya. It RTA rd Bot caUr I (adlbepdaw 
Mitabot duTCtlWaabt Inard tbe Hawarb lbs ■■«. 
cottcf It traoa cotoc UtTM|h tba noptLaaM^ry Lib 


pam. bobadbmcdcreattKipMc^tkntiMmW 
period, adriwd tie nw <rf anmicaCBa Tit Umrirwit 

meajwt u ftyefferthe. 

Tbc cwodt o( tic I haai'aUM 1 tad at <W iV», 
entorwy healed frr frimtm Berxwe lie ailh 
caatkaaly Ihfwyi tie e^ofi»pnatce»T briUJfd tk*B 
and t ateve bener locana cd treil^ tlw ^tm. « 
Vmaice coBBectlon a»esULfrkd.b7mtd 
nddxf nie bet tea tie anwr itn> et tie 
and tie patraatowy apeaiaf. Tie iJiearwbd 
tbcpatlcnt aa able t eat U tie wdanl ay 
TW robber conoeCTln fooctlooed efl^fw rradd 

but 

by ktde, ImeacT tie eaoptajrea becin alcoat^ ku*r 
aiox tit cfarlck. aad niaoil rmiral rrbbrii aw 
predaerd. Ooceliatabc aa itbdixa tbacriUiiW 
pemed, bot ta tba wpraeJa (nriat refi^ aiwl ca^ 
picataaeana fiat ah p u ifatd that did art t rod ta bed 1 
ibenaard wetknpoBpI rfrctciiilWjaawctlBadthr 
rt9 The ficieh eleaed ia (ev deya cad the iIb n 
tnaed ta aoeiaa] ceeaUtlc 

A (JearaJ aappararioD, caoacd by lie idL tireadt lU 
a pp re ai aattd lie nia. Bade uiu aary tha miw>a] d the 
Mima Bader load cocstbeala. 

At rarm at, 5 taoaiha after tba c^ientJia. tia patial i 
dL mcalaed y nocodi b wriyil aad actitlkaiyad 
TVndnd bfta wood erfia tea apia omaL 

T arawr caort period itthif brta tea lie eapfapr 
and tba bda robber abe,oe Jjjua/yya, M , caenw 
tba aopbara Iti Ale Tsaa, fca»ed wt d 

pi pi y i teci b ktmlaad fci tba loA rebbw tAa rnp. 

11^ ) TWfrTdBialLbrpariiiaiBtiCwMy 


iuead ta do tba oeca tba • 


d period a< rrearrwtt iaa 

^*(CorieileiabMt(pafiylitobepei 3 Acdb lakthwa 
A firtKri dd l»MSb^ d. CUatrt (WtrWpr ) 
fTiuaJated by Via F R SaU, wemary lirtaatt • 
Sarirry Baeooa Um ) 



LUNG INJURY DUE TO THE DETONATION OF 
HIGH EXPLOSIVE 

J-^MLS D KING, M 1) , Ph D nnd GhORGL M CUR I lb, M D , Ph D , F A C S , 

Columbus. Ohio 


T O the neutral ol)scr\cr this war is truh 
different from pre\ious struggles, differ- 
ent in Its conception of attack and de- 
fense, as w'ell as in the \'ulnerabilit\ of 
the cmhan population As a result of the develop- 
ment of the bombing attack, attention has been 
directed to new problems of war injura Numer- 
ous reports have appeared concerning the effects 
of detonation of high explosive And attention has 
been called to the fact that man\ deaths occur 
wathout evident gross injun to the bod\ , while 
the necrops) reveals \ arj mg degrees of trauma to 
the lung hlanj clinical and cxpenmenlal studies 
have been made on the diffcnng types of injurj' 
due to “War/” and the results appear to ha\c 
given nse to varving conclusions Moreover, in 
recent discussion appearing in the Amencan liter- 
ature little or no attention has been directed to 
this form of lung injur> It is, therefore, the pur- 
pose of this paper to review cntically the recent 
clinical and experimental studies that hav'e been 
made on the effects of detonation of high ex- 
plosive, particularly on the pulmonar}’ system, 
and to compare them so far as possible with the 
“similar” forms of lung injury as observed in 
peacetime civilian life 

PEACETIME INJtlEIES OF THE LUNG 

Lung injury in the intact thorax, apart from a 
few isolated cases, has received but little mention 
in the English surgical literature Its occurrence 
was recognized and desenbed as early as 1761, 
when Morgagni reported two postmortem find- 
ings Richter, in 1904, and Schwartz and Dreyfus 
in 1907, each gave a good account and a review of 
the current literature, and Fischer wrote an ex- 
cellent monograph in 1912 
Thoracic injunes are to a certain extent com- 
parable with those of the abdomen and skull in 
that attention is devoted less to the parietal 
Iteion than to the possibilities and extent of 
damage to the contained viscera (Smith, 1840, 

From the Department of Research Surgery of The Ohio State 
Umversity Dr King Comly Fcllov? in Research Surgery served 
u surgeon to the First Base Hospital for the Chinese Army at 
OMnghai during its repeated bombing and eventual capture by 
the Japanese in 1537 (GJvI C ) 


Scllors, 1933) Many of the cases reported were 
the result of severe crushing violence to the chest 
and the diagnosis was not usuallj made until 
postmortem examination 

Plivsiological anatomy of the thorax Most 
writers are agreed that injury to the thoracic vns- 
ccra IS more frequent in children and adolescents 
and that this is resultant to the elastic nature of 
the juvenile thoracic cage It has been sug- 
gested that the lung is simplv compressed be- 
tween the more resilient ribs or against the ver- 
tebral column 

In a senes of expenments on the thorax after 
removal of the contained viscera, Tncpel (1902) 
made the interesting observation that the male 
thorax can wathsland more lateral and the female 
more sagittal pressure Kulbs (1909), in his 
animal experiments, found that the chest jields 
more to a blow from the front and, as a whole, is 
less capable of resistance to this injurj Compres- 
sion of the thoracic cage, according to Limon and 
Pera (1921) causes immediate diminution in its 
size, pnmanl} at the expense of the mobility of 
the costovertebral and costostemal joints When 
the motility of these joints is insufficient, a new 
factor intervenes which is determined by the 
clastic properties of the costocartilaginous cage 

The presence of air within the lung at the time 
of injury was discussed by Gosselin (1845), Gross 
(1866), LeConte (1908) and Adams (1933) It 
was pointed out that sudden compression of the 
air within the lung causes the lung to rupture 
owing to the resultant instinctive closure of the 
glottis, together with the withholding of breath- 
ing, thus making it impossible for the pulmonary 
sponge to empty 

Peyrot (1907) stresses the anatomicophj^iolog- 
ica! arrangement of the pleura The normal co- 
hesion of the pleural surfaces holds the lung to the 
panetes Thus, if the chest wall with its panetal 
pleura and the lung with its visceral pleura are 
depressed, the remainder of the lung is prevented 
by its natural adherence to the chest wall from 
following the movement A part of the organ 
which IS seldom stretched is thereby put under 
tension and tears may result 
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CONTU 

LUMa. 


FI( CroM tppnnan ^ lb* kaf &fur bjorj bjr 
c outgfcM i la peacvdoic ctrUa B U/ Sot ti« mured 
AKM of haaomatv 


Ihi S^loor (1901) ifrres lhi( the medanliio 
ftreaed dj P e \nj t wwild explain niptare If the 
plmra vete adWreit, bnC thlnlt otherviae that 
there b too modi gGtCng between the pieml mr 
facet. InMf oplnkc the air &I)ed IttDf Uabntpd> 
cocnpimed at the rim<» of tnoma and enpe of 
the dr throogfa the upper air passa^btojofEidenL 
Hence mptore retulla by ftrdden axnpretakn at 
one might bortt an inflated paper bag Slimkr 
optnlcn waa ex pr tf d by Gmai (186M 
Joannidc* and Ttooloa (1030) alter expen- 
raentaJ weak 00 the procfuctloo of met h a tri nal 
emptyaema in dogt, came to the cendstke that 
anything which prodncet an mcreavd Intiaptil- 
mopary pre a tore todi as a K%Tre coojh the labor 
of child birth lifting of t bet y i^fbt, etc., 
prohabJv caoaet a mild degree of mediastinal 
emph^acma and air emboCsm, which as yet we 
have DO waj of recognizing dlnkally 

ilmitd tHoUmj JUt tjwria The motbfd 
anatcm> ot the tnjaif« jriet greatly In simple 


coolnsloQ, bleeding occun Ijit the hw -k 
stance as Duval (1918) has shown, prododa 
arm 0/ cootoske at the base and aceT^^ 
injnied lung with blood Inhltraticei of varria 
«tent— ample cnohisloa by Dt3 

even demonstrated arniH teara of the \lwm] 
plenra 00 the cppoalte side. 

Rupture of the ah-coB with IntentUliJ emphr 
about the capilLiry remrii was aho Bated 
tecenUj In the anlmiJ experlmenli of Adtna 
(t9Jj) carried ool by simolatiitf a scbniinae es- 
cape Scenetimes the bemoertage U •e\ert laf 
ma\ be localized to one lobe as b an Initaace rt 
ported bv Sanerbrodi (1937) It can be net 
more marked aa b the ca«< of Rochn uA 
Ihjpdnf (19J7) whxh Is trjwcxJ of gn» beiar 
rhagic Infiltration of both longs Ithout apputnl 
lean b the pleura. Sbillir ohsena lions were ilw 
reported br DurxL 

I^^*cher^ 913) gave an anitomicaJ dastbatxM 
0/ niprnre of the lung accoetfing to the lesoity 
and site of the k-don (i) Crushing bto a dtipe 
iesa mass of one lobe of the hmg or of the bek 
long (r) btenitl rupture of the lung with btad 
vbftjal pinna (3) cocnplet peoetraling ruptijr 
crftbehnig (4) arpariboe of me lobe of thebDg. 

Cooke Ti^} more reeestJ\ pm eoted a c£f 
kal riasd^boc of pGlmonary lahskf (t) tk 
F*<Ti®othera tj-pe ( ) pare«h>ma] n?itare- 
this b a dmple rupture wiihoat lacnatioe ef tk 
vkceraJ plem (3) etnnhlned t\-pes 

Tears of the kim bncchl are know tocenr 
(Darb, 189 ) and are cocnpatlUe with life pro- 
vided thepatleot «rvlre tbe immediate ejects cf 
the bjujv (Darica 1930, Clctf 194c) 


Lung iDjajy wlthmt trauma to the thondc 
r be p ' 


cage may be produced by the foflowmg am 
(t) Ron over by a beaTTVThide— accoontifcr J 
out of Tocaacam Fbcher isenes— W tJcn,Sinfth, 
Tatom, Johnson Harlan hlcDoond, Adihont, 
Lnurcnl, Kerr ^lercad^, Richter LeCcote ITBe 
paa, Sauetbrach (a) blow on the chest— Datfci, 
Bogdan, SpieTa, P jme Scott, Cennoily Dkfien- 
baCT Head Fallon (3) fall from a height — Gcme 
huj Groaa, Wbarry II cTiggart (4) Ufliag * 
chudbylhe nut-^odJe (5) gianoag blow cf a 
bolkl— Rees (6) Increase In the btrip^ooary 
pressure by* coughing — Slraasky Ssoertruck, 
during portunlioo-— Cmmbgton, dyspnea dota 
tracbeotonrv — Uefwaih, violent reiffratory n 
fort — Halers (7) nearby explosion — Delicielz, 
Ravaut, Thomas, Sencert. 


TTtrW TTZTtVT CASE lETOST 


An example of thb tjje of bjoi^ from enr cmi 
'is loOows 


r e tu rds b presented as U 



KING, CURTIS LUNG INJURY DUE TO 

Autopsy No 1238—1581 (Arch 1097) White boy, aged 
1 2 years The history relates that he was playing n ith tn o 
other boys at the aty gravel pit They built a cave in the 
side of some loose shale The roof suddenly caved in and the 
boy sustamcd a heavy crushing blow on the chest by large 
pieces of falling shale and loose earth \STien dug out he a as 
found bleedmg from the nose and was brought immediately 
to the hospital He was pronounced dead upon reachmg 
the hospital 

On examination blood was found in the ears, nose, and 
mouth No other abnormality a as found The chntcal 
diagnosis iras fracture of the skuU 
Postmortem examination revealed fracture of the base of 
the skull The left lung weighed 350 grams The pleura was 
unusually hemorrhagic The lung was expanded and many 
small hemorrhagic spots appeared scattered over its pleural 
surface On its cut surface appeared numerous areas of 
petechial hemorrhage The bronchi were filled wnth foamy 
blood The nght lung presented identical changes (Fig i) 
Microscopic examination of the lungs revealed multiple 
areas of hemorrhage of varying sixe scattered throughout 
the entire lung Many of the alveoli appeared disrupted 
and filled with red blood cells The bronchi and bronchioles 
were also filled with red blood cells (Fig 2) 

This IS an instance of peacetime injury of the 
lung without evidence of external mjury It was 
not recognized clinically The fact that extensive 
visceral damage can be produced without reveal- 
mg any extend evidence is important from many 
points of view The clmical significance of this 
example is obvious and has been recognized by 
certain surgeons 

THE NATURE OE HIGH EXPLOSIVE EFFECTS 

Having reviewed traumatic lung injuries with- 
out external lesion as they are encountered m 
peacetime avdian life, it remains to compare them 
with the lesions produced by the detonation of 
high explosive Many have a vague knowledge 
of the nature of explosives This doubtless ex- 
plams their ready acceptance of fantastic stones 
of the discovery of explosives of extraordinary 
power, tales of which are so often circulated 
“Explosion” has been defined as “the act of 
explodmg, a rapid combusbon, decomposition or 
similar process resultmg m a great and sudden 
development of gases, and consequent violent 
increase of pressure, usually causmg a loud 
report ” 

“Explosive” is any substance that may cause 
an explosion by sudden combustion or decomposi- 
tion Two categones are recognized, low and high 
c^losives Low explosives are those having ex- 
plosion velocities of a few thousand feet per second 
or less Members of this group are characterized 
b> a comparatively slow “push ” t^q^e of explosive 
effect High explosives are those havmg explosion 
velocities of from 5,000 to 25,000 feet per second 
^d, consequently, have quite a diflFerent effect 
the violence of their detonation produces an 
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Fig 2 Photomicrograph of the lung appearing in Figure 
1 Note the hemorrhagic exudate m die ruptured ah eolar 
spaces 


extreme shattermg effect m the immediate vi- 
cmity 

“Detonation” is a violent explosion one re- 
sulting from practically instantaneous decomposi- 
tion or combustion of unstable compounds 
A “bomb” has been defined as “a hollow pro- 
jectile of iron, generally spherical, contammg an 
explosive matenal which is fired by concussion or 
by a time fuse ako any similar receptacle of any 
shape contammg an explosive , as a dynamite 
bomb” (Muehlberger, 1937) 

The British speak and write of the immediate 
effect of the detonation of a modem high explosive 
bomb as “blast ” 

The chemistry of high explosive High explosives 
depend for their action upon the mstabdity of the 
chemical equdibnum of their constituents They 
consist of compounds of carbon, oxj^gen, mtrogen 
and hydrogen so feebly combmed that when fired 
by combustion or detonation, new, simpler and 
more stable gaseous compounds are formed Once 
chemical action is started it proceeds with great 
velocity and the explosive is immediatelj convert- 
ed into gases wuth the evolution of heaL These 
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rig Ora« tf)pe»naet ^ tiM toof ftltrr a>07 hj 
raatictioa ca pa Lc t m M cMlu lrf< Nm tk •nrimd 
arcM oi W ai flrThtgf 


Ds S<{oor (1901) that Uk coechaniim 

•tresied tjy P^Tot wotild cipltln mphire If ibe 
pJenni tot adlieTeot, bBt think* olberwife that 
Ihertb too much gUdinf between the plron) »ur 
face* In hfs ophifon the air &Dcd Kmg ti abrup(l\ 
ccmpTCaacd t the rime of truim* and eaape xi 
the air through (he upper air pim^ b hisafiicnt 
Hence rupture rcanJt* by Mdden coenpreadon a* 
ooe ffiigfat burat an Infiated paper ba^ Sfanllar 
ophiloQ wu expeeaaed b\ Grerti (1866) 

Joannidc* and Tiooloi (lojo) after eiperi- 
mental work oq tbc prodoclM of medlasUnaJ 
empb>‘Kma In do^ came to the coocfaikn that 
anything which piodoce* an iocrea*ed intiapul 
tnoca^ preaaarc aiich a* a ■evere coofh tbebbor 
of chlidhirth, lifting ol a bcary wn^t, etc 
probably onac* a mDd degree of me d ia ttl n nl 
emptjaema and air cmboQam, which as yet we 
have DO waj of recosntdng cOnkallv 

JLfarM mattmj fter i jmtus The morbid 
analocriT o< the Injorw N-arie* In rimple 


coonawo bleeding oarur* fan Ih; IiBr *i. 
•tance, ai Dural (1918) ha* »i>own, taedata 
area* of coottuioo at the haie ml per rf tk 
loinred loog, with blood bailratloo of nniw 
extent— *hnpie cootujloc b) cM*rt-c$mf E>r3 
even demofutiated mul] tear* ol the riainj 
pleura on the oppodte tide. 

Ropture ol tbc alveoU with Inlmrithl 
*ema «bout the apflUrj \TtKb wai tho ecud 
recentlr In the »nlm-il erperiroenU ol Adaa 
(ifljj) carried oat b} dmahthg a aibcuriaeo. 
cape Semetime* the hemorrhage b icifre tal 
ma\ be locaHjtd to ooe lobe u in an Imtaactn 
ported by Saoerbnich (19J7) It can be etra 
nxn marked, as in the ca'e of Kodwr tad 
DuprfrW (tgr;) wfajrh b tspiod of pr** hrec*- 
rha^ infiJtratioo of bo<b longs witb^ ipfom 
tear* in tbe pleura. SimQar obaerratkcB eretlw 
reported K DuviL 

FbdterfiQ >) gavean ajntoaikaJck«i&3dca 
of rupture of tung iccording to the wu i u i 
and ntc of tbc Icxioo (1) Crushuigintoa iha]T 
has nusa of crx lobe of ibe lung or of the sbdr 
long (a) internal rupture of tbe lung tith btset 
vbcmJ pleuf* Cj) complete penetrating reptee 
of the lanr (4) vparatlis f cne lobe cf the bnc- 

Cooke (I9J^) more rectnUy prented a da- 
kaJ cbn^tinQ cf pultDoaary iohuie* (0 the 
pnnuDOthoraJ t\-pe (a) nare^jual rapUrr- 
thb b a simple ruptoie without beenlkn el the 
Tuemi pleuja (j) coeublatd types. 

Tear* of the larger bronchi are kro* to ortv 
(DavB, 1891) and are coarpalTble with ttfc pe- 
vlded thepaUrnt aurvlTe tbc immerfiate effect* cf 
the lD|ur^ (Davie* 1930, Cterf :94o) 

Lung uijurt without trauma I the ibortdc 
oige may oe pro du ced by tbc following ca***: 
( ) Run over by a beavr \Tblde— *0001011 fer » 
out of jocaaeslnFbcher * KTiu 1\at*ai,S!cki, 
Tatum Johnson, Harbn, JIcDonnei, Athba^ 
Laurent Kerr ilercadf Richter LeCente llj 
gai, Saucihmcb (») blow cb the dot— 
Bogdan, Spiers, ftyne, Scott, ConnoDy 
baoj Head, Failoo (3) filJ from a height — Co»w> 
Bn, Grom, Wham ilacT ggart (4) Uftbi » 
djQdln the arn»— Cockle (i) gkndng blow b » 
ballet— Rees (6) fajcreaie b tbe btrap uinwoOT 
preimre b> coughing — Stramky Saoeihra^ 
during partuntlon — Cimningtoo diJ^ 

traefaeotomj — Wcrwilh, vrolent resplfatotT ° 
fort— Water* (7) nearby erpioaion— Debcreii, 
Kara t Thocn**, Seocert. 

rLLCtTEATTTZ CttE aTTOST 
An eiample of thb type ol bjray fnm our 
reoorda b preactited a* foUowt 
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Autopsy No 1238—1581 (Arch 1097) White boj, uged 
12 years The histor> relates that he was l)la>mg wath two 
other boj-s at the citj gra^ el pit Thc> built a cave m the 
side of some loose shale The roof suddcnl j cav ed in and the 
boy sustained a heavy crushing blow on the chest by large 
pieces of fallmg shale and loose earth When dug out he w as 
found bleeding from the nose and w as brought immediately 
to the hospital He was pronounced dead upon reaching 
the hospital 

On examination blood was found in the ears, nose, and 
mouth No other abnormahtj was found The clinical 
diagnosis w as fracture of the skull 
Postmortem examination rev ealed fracture of the base of 
the skull The left lung weighed 350 grams The pleura was 
unusuallj hemorrhagic The lung was expanded and many 
small hemorrhagic spots appeared scattered ov er its pleural 
surface On its cut surface appeared numerous areas of 
petechial hemorrhage The bronchi were filled with foamy 
blood The right lung presented identical changes (Fig 1) 
Microscopic examination of the lungs rev ealed multiple 
areas of hemorrhage of varjnng size scattered throughout 
the entire lung Many of the alveoli appeared disrupted 
and filled with red blood cells The bronchi and bronchioles 
were also filled wath red blood cells (Fig 2I 

This IS an instance of peacetime injur> of the 
lung without evidence of external injury It was 
not recognized clinically The fact that extensive 
visceral damage can be produced without reveal- 
ing any external evidence is important from many 
pomts of view The clinical significance of this 
example is obvious and has been recognized by 
certain surgeons 

THE NATURE OF HIGH EXPLOSIVE EFFECTS 

Having reviewed traumatic lung mjunes with- 
out external lesion as they are encountered in 
peacetime avihan life, it remains to compare them 
with the lesions produced by the detonation of 
high explosive Many have a vague knowledge 
of the nature of explosives This doubtless ex- 
plains their ready acceptance of fantastic stones 
of the discovery of explosives of extraordinary 
power, tales of which are so often circulated 
“Explosion” has been defined as “the act of 
exploding, a rapid combustion, decomposition or 
similar process resultmg in a great and sudden 
development of gases, and consequent violent 
increase of pressure, usually causmn a loud 
report ” 

Explosive” IS any substance that may cause 
an explosion by sudden combustion or decomposi- 
tion Two categones are recognized, low and high 
explosives Low explosives are those having ex- 
plosion velocities of a few thousand feet per second 
or less Members of this group are charactenzed 
y a comparatively slow “push ” type of explosive 
0 ect High explosives are those having explosion 
velocities of from ^,000 to 25,000 feet per second 
^0, consequently, have quite a difierent effect 
be violence of their detonation produces an 
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Fig 2 Photomicrograph of the lung appeanng in Figure 
I Note the hemorrhagic exudate in the ruptur^ alveolar 
spaces 


extreme shattenng effect in the immediate vi- 
cinity 

“Detonation” is a violent explosion one re- 
sultmg from practically mstantaneous decomposi- 
tion or combustion of unstable compounds 
A “bomb” has been defined as “a hollow pro- 
jectile of iron, generally sphencal, containmg an 
explosive material which is fired by concussion or 
by a time fuse also any similar receptacle of any 
shape containmg an explosive as a dynamite 
bomb” (Muehlberger, 1937) 

The British speak and wnte of the immediate 
effect of the detonation of a modem high explosive 
bomb as “blast ” 

The chemistry of high explosive High explosives 
depend for their action upon the instability of the 
chemical equilibnum of then constituents They 
consist of compounds of carbon, oxygen, nitrogen 
and hydrogen so feebly combined that when fired 
by combustion or detonation, new, simpler and 
more stable gaseous compounds are formed Once 
chemical action is started it proceeds with great 
velocity and the explosive is immediately convert- 
ed mto gases with the evolution of heat These 
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guct, Dcnr ocoim-ing m foofmooilv greater toI- 
oroc than the ongtnal mbetaDCc have powerful 
dijtintegraling pTupertki. High rrrrfoant* are 
violent de 1 003 tine at Ibe rite n texTra) tnOca per 
•ecood, manv Uxnet greater than the apeed erf the 
moat vioient burrtaiDe (Blovam, i88j Los^ 
()^^Q Storm 939) 

Tkt nal rr »f klesi B) blast or exploiloo 
U further designated the ccsmprtmicn and aubae 
quent auclloo wa r ahfch li act op bj- thedetooa 
tlon of high ejploalre. At eiiTty point In the Im- 
mediate neighborhood there occirn fiiat a montea 
tan wave of high pressore (for aboot o 006 acc 
on(W for a 70 poond charge) and then a negathr 
aodion prenore due t tbe fact that the pod 
thT compreuxaj wave haa redoced the daidl> ol 
the air behind (t to below normal tmoipfieric 
pressure like the pressore ccenpoeaent, ll^ eoc 
tno component of the blast wa\'e lasts but for a 
fractioo trf secood, >^1 as a rule for a longer 
period than tbe compressloa wave ( p to o. 3 
•econdi for 70 potmd charge) 

Tbe wa\T f pressnre b highest m the imme 
dute repoo of toe erplodon ud falls 06 rap)dl> 
asitmovea way Thus 15 feet from a jspoimd 
elmge, the byiLtatioc premue QIt^ be erf the 
order of no pounds per square inch, whereas $0 
feet sri} tbe nuTimuia pressure recorded win not 
be more tban re pounda Ever y thing m tbe tm* 
coedate nrlghhor nood of tbe aplatiioo <rf a Ug 
bomb will therefore be suddenly expo se d l a 
%'iolait pressore ware of nan) tlon suncuyihci'K 
pressore whereas everylhiog 50 fret awt\ wfll be 
ex p o sed t oolv tsro or three atmospheres of pte*- 
fore 

The suction compocLeiit of tbe blast wave b 
always weaker than tbe pressure cociponent and 
la D case can it be greater than 15 pounds^ 
square bdi since thb cocrespoods to complete 
vaentusL The magnitude of tne pieseure and soc 
tkn components of a btast wave are correlaled 
dxrecthr with the amoont of eiplosh-e and art 
much tigha for larger than for smaller amounts 
(Roomary rpio Ta\dar 93J Zokerman i(Uo) 

Tit Tbe prime characteristic 

0/ say loan 01 ware motko «• tbst whereas the 
disturbance itself moves forward, the partldes of 
the mediam through whSdi it paases do not idovt 
with It, but oacQlate backward and forward abent 
the positloo of cquHTbrium. The plane of osefl- 
bticn nni\ cither cross tbe Bnc erf propapthaij 
called trarm-erse waves, or parand the line of 
propagslkm caBcd kcgitodinal waiTS. 

For the sake of umpUdty Imagloe that the ori- 
gin of Lbe blast It sphere of eiplotfre nut 

teflaL WTien b detorts ted (t expands soddenly 


and comp i ettcs a inirricil shell erf sfr tw 
(Ualdy surroundhi* Thus the bhjtaaTtnefe 
of a compression followed b\ a rirefictko uhb 
propagated octward. 

The maxirD tun movement of any air partiies 

each side of lu Dormal nnditturbed porfU® L 
caDed the ampUtode of the wave and dear!) dr 
pends upon the i-ioiencc of the erpW®. b tb 
case of aerial bomb expkaiocs mch as are ws fe. 
ing eipeleuced in Ejirope, tbe implilodo tn 
cocsrdetable foe In tbe conpressloo pan of iht 
wave pressure up to ko atroosphcies— (hit h 

tod K tom per square loch— hsre bra 
ohaened 

Tbe phrase beating tbe tJr b cocinweh owrf 
to denote meffectl encss. Beatln* the sir t see 
mail) IncffectKe because tbe moUStr of the sir 
gene^v makes it easy for it to escape ironad ik 
edges of the vnloerablc object. Tbe more ndiei 
sndviolmtthe beating thclmbtbhtTae,ssd 
the more srill the air act not lUe a roebOe pi bat 
a r^id object, so that tbe violence of blast os 
even brube tbe walb erf the long as U they had 
been bit by a soOd object (Berthe^ lUj Bsriot, 
1931 Suttariaird, 1940) 


Ttn LTTicit or DCTOXATtav or HitB janomr 


Tbe rrtncriinaril) varied effects of basing 
OD buQdlfigsb dibs and towns bare bees ririJr 
described and mbotel) detailed by Haldae 
(193!) Lingckm>Dsvies (1939) and others fra 
Iheir e ap cfici K re In lbe Spanish ^ ar They it 
scribed now when bombs burst la a street, (hr 
cneul shutters of the shoos whicb had ool bea 
hit were socked outward. vNlien a bonb exrdoded 
Iniule a boose large part of the shattered *»Ih 
fell Inward. 

Acrording t Logan (1939) Zokerman (1940) 
and otb^ a man ma) be wounded by a 
oploako nther bv being hit bv fragments of t« 
bcanb'CasiBg or b> masonry or some erfher 
vubatam falling or sent flyrng bv tbe eipkaw* 
or b> bring vioiently thrown or b> being affertw 
bv the hl»«r ware without being throm. 

Lockwood (1940) and Logu reported that 
dorlngWorid'Warl(ioi 4 - 0 8 ) men were serce- 
tlnwsprfcked opin ibeDdddeadfrananCTplow* 
with«t Ttvtalins any eitcnsal bjury im seme 
ihnr* with blood-stafoed fltnd trwkhng 
noac or mouth. Similar experiences were de*crt> 


bv hlogena (1033) Langdon-Daviei (19^ 
I JUtcbener and CoacD ( 939) fo Spaiu» 


\gain, in tbk war there have been rtportJ 
the damglng effects erf blast «\ **“**^^V1^**T 
Tbe damage to tbe longs, characterised bv a> 
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veolar rupture and hemorrhage, has been the 
consistent and dominant feature 

CLINICAL INVESTIGATION 

Early observahons The literature on this sub- 
ject IS limited because this form of mjury was not 
well known prior to the last war (1914-1918) 
Nevertheless, the earlier clinical observations had 
led to the belief that the lesions and death from 
the explosive effect were due either to gases such 
as carbon monoxide produced from the detonation 
of the explosive (Brouardel, 1887, Cenas, 1887, 
Dujol, 1887 Servel, 1887, Mitchell, 1897, Une, 
1904, Bahier, 1905, Fabre, 1906, Hatton, 1911), 
or resultant to a sudden vacuum effect in those 
parts of the body which contain gas, e g the lung 
lobules, stomach, or intestine Thus, experimen- 
tally, gas bubbles may be set free in the blood by 
the sudden evacuation of a chamber in which an 
animal is placed These bubbles may then block 
the circulation as in compressed air workers or 
deep sea divers when they are too rapidly decom- 
pressed (Bert, 1875, Granjon-Rozet, 1877, Gaud- 
m, 1887, Guinand, i887,Reynaud, 1887, Thomas, 
1917, Hill, 1917) 

The earlier chnical observers also reported that 
this form of trauma produces mjunes in the nerv- 
ous system (Hmchcliff, 1875, Coskery, 1877, Dur- 
et, 1877, Michel, 1878, Tryon, 1891, Matignon, 
1907, Zangger, 1907, Querleux, 1908, Etonensis, 
1909, Llewellyn, 1910, Stierlin, igiz, Claude, 

1914, Laurds, 1915) and in the lung (Reynaud, 
1887, Paucot, 1901, Delacroix, 1907, Ravaut, 

1915, Thomas, 1915, and Sencert, 1915) 

Recent observations Gatti (1918) presents a 
case of acute paralysis with subsequent atrophy 
followmg the explosion of a large bomb without 
actual contact The condition was sirmlar to that 
seen in antenor pohomyehtis and the assumption 
is made that the concussion injured the motor 
portion of the spinal cord Similarly Cramer 
(1919) reports the case of a young soldier who pre- 
sented the signs of a severe aortic insufficiency 
after being thrown several feet into the air by the 
explosion of a bomb This patient had prexnously 
been healthy and had not had those diseases which 
might predispose to such a heart lesion 
Mott (1916, 1917) reported several patients as 
having died of explosive concussions in which 
two outstanding lesions were observed First, the 
hematomas present in the lung, and second, the 
extreme vascular injury to the brain He believed 
that the enormous aenal compression “may be 
transmitted to the fluid about the base of the 
brain and cause shock to the vital centers of the 
floor of the fourth x^entncle, causing instantaneous 
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arrest of the function of the cardiac and respira- 
tory centers ” This, he held, explained many of 
the instances of sudden death in which no visible 
injuries to the body were evident Similarly 
Haldane, m descnbmg a personal expenence of 
his own durmg World War I when he was in the 
vianity of burstmg shells, thought that death 
under such conditions might be due to respiratory 
paralysis Other similar observations of mjury to 
the nervous system from the effect of explosion 
were also reported by Chavigny (1916), McWalter 
(1916), D’Abuno (1916), Meige (1916), Ltter- 
mitte (1917), Pachantoni (1917), and Marage 
(1918) 

Mogena (1938) saw several instances of soldiers 
m Spam suffering from violent “bodilv commo- 
tion ” from proximity to a burstmg shell Exam- 
mation of those killed by explosion (without ob- 
vious external mjuiy) may reveal a tear of the 
lung, or a bulbar hemorrhage m others who live 
for a time, rupture of meningeal vessels, hemor- 
rhage from intestinal laceration and other mtemal 
trauma In some the hermorrhage might not ap- 
pear for 2 to 3 days The author explains this as 
due, in his opinion, to gas embolism from sudden 
atmospheric decompression 

Falla (1940) reported a case ivith capillary 
hemorrhage m both lungs due to blast The pa- 
tient died 1 2 hours followmg operative interven- 
tion for bleeding from a laceration of the thigh 
after the use of open ether anesthesia (Fig 3) 

Dean and AUison (1940) observed 27 instances, 
and m all but two evidence of serious or gross 
pathological changes in the chest was absent 
They called attention to the relative disproportion 
in frequency between the symptoms and physical 
signs in the cases studied, the frequency of a 
ballooned appearance of the chest and the ra- 
diological appearance of a diminution of rib ex- 
pansion A similar observabon was made by 
Rose (1940) 

Roberts (1940) pointed out the contraindica- 
tion to surgical operation Of two patients whose 
abdomens had been opiened for intense abdommal 
symptoms, neither presented any demonstrable 
lesion and the thoracic injury appeared to be the 
real cause He calls attention to the fact that if a 
group of bomb casualties contains one blast case 
it probably also contains others, even though the 
signs and symptoms are lacking 

Hadfield et al (1940) reported 10 cases of sud- 
den death m persons subject to the blast effect of 
high explosive bombs In none of these was there 
any evidence of external trauma There were gross 
hemorrhagic lesions m both lungs m all, and blood 
stamed secretions m the upper air passages m 
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lone A^iin the> reported t rn** lo which « nwn 
83 tired foe si bosm ifter ejpo«re to 4 
Ai 4 result of thU observ'aUoD thef belke« 
thstpatieaU who develop poIiDcsticy bemorthine 
witbwt extenul tmuoi to the Ibosudc will ct»< 
tinoe to bleed lato the lon^ for 4 period which iim> 
4ii>ount even to 4S hours. In tbetightof thepcMt 
mortem finttiog of coadnoed bleedlof they coo 
eluded that tOEse patients should be rested 4S 
Kilctlv 41 If they bad had recent t e s T te hemopty 

4) 

O’Reilly f 941) fUted thit botn 3 cases which 
be had studied ooe dlnlral point had ena q^^ 
that wi thin 48 boors In 3 and within a days in the 
other the ctinknl findings of an ordiaair lobar 
pneniDOola had apparently developed. Agahi 5 
batiraU bdooeiaf to the mme ioddrot ” were 
brooght in with the appeaiauce of arote bdoto- 
Inal catastrophe— ri^ abdeoaen, pain, and so on. 
Tso acre saffidently icrlocs to require nrglcal 
Intenentkm, but nothing was found except a few 
minute subaemos bemoerhages. 

Ro«b ( 94 ) made a campantb'e postmovtcm 
ttndr of peacetime and wartime lung mjnnes and 
CDomuded that the train pomu of difference imv 
be sumitaiued as follows 

In compiTSMOQ asphrxla tbe lesloBS may be 
ajmmetiicaloobotbildahutnotDCceBaariK Tbe 
bemoTThages are csualiv subplcuial and m tbe 


Um ri the ra». There b 

coogcstlon. ‘ 

3 In bernorThage doe to impact of a icfij lb 

bemoerbage Is in relation to tie pciaj o/raif. 
mom Impact and may be rmflaterii Tbe ha* i- 
loc b cootosed, tom and filled ahb bkwd na 

armind thb point 

3. In “beroofTbagiccoccniaioo (doetobtati 
tbe iniem arc always bCatenl and roQtil> *m> 
metrxal There bgmersl congntloo ^ 
ricoial hemorThages are present onlr o m o 
tCQiloti frtBn deeper areas. 

Osborn ( 941) from tbe resnlts of hb oxnna- 
tive atod\ of peace and wartime Injuria to ik 
longs states lJut there are two forca blch 
about the caplUary banorrhage bi heiDanhapc 
connmko. These art compmaloo of the Irr 
thrtaigh tbe chest wall and diaphngm and tsr 
coonlei7*eaaiue exmed bj the air b tbe thni. 
The actual lesion b mainl> bemorrbaglc fnxa the 
abeolsr cap mark I. The IcsloD { taelf U not prnpo- 
alvt u HadfkJd et al daim, bat tbe reactnth. 
Treatment b largclv b tbe antidpatko cfcim- 
pUcs ticca. 

In coDchaloQ be ataus that tonadentaidtk 
lesiaDS described for blast in anirmb and as 
tben li DO need to acRxme that blast ha asy 
fflynerlou properties. It U oedy a loare wrot 
dinose nddm cnDpiesDcs of tbe chat and abdo- 
men than we see la dvil caaee dnrint pescetiae. 

Robb-Smtb (1941) after tiw (tnar of 789 ea- 
amrthe oddest cases of ail types tpin oBrf 
attfstkci to tbe fact that tbe pobnoi^ ijvp- 
totns which arise from e iposu re to tbe mat cf 
bich cxploslre may be doe to ■ combiMtxB if 
pmmouajy coocusalcti and fat embnUam, and bt 
emboli abould be ipecifically looked for b aatep- 
iles CO air raid cas^tica. A abnibr objeiviti* 
was also reperted by McKIbben (19 9) Iran hb 
experimental itorfy 

ETftnwtenial stHTToftswr Tbe prrrillfng ides 
fonneriy was that tbe ncrso ui lyttem wti » 
periaDy sooithn to tbl« fonn cf tranma. TUa rt 
f^Td tbe suppeet of ilott and others. Hermw 
rilTilfl and postmortem obKTTslkiia bare off 
establiibed t^t tbe pulmcoarv kslocii predan- 
inste 

Carver and Dinaky (1919) rq»rt apertnoti 
00 fish rats, and ml^ Tbty state that tba ^ 
irmk which were moee exposed to detonao* 
showed bemarrhiges frtan tbe can, no^ 
mouth tod when sacrtlicrd cihiUted vsTiIng'^ 
frees of fajtmial betoortbage £n tbe 
centiiJ nervous f\wttm wmk tbe aircoO « i* 
longs were Dcsriy always found to a certaia ei 
tent mptnied. 
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Mairet and Durante (1919) have published 
several reports concerning concussion shock, the 
last of which presents their conclusions and opin- 
ions based upon a considerable amount of e\pen- 
mcntal work They exposed rabbits to the detona- 
tion of high explosive under various conditions 
and made a particular study of the resultant le- 
sions The symptomatic behavior of the animals 
was also noted The viscera of the animals at 
necrops}' were found to be normal except for the 
lungs which were spotted wnth hemorrhagic areas 
On the surface of the cord in all cases they found 
varj'ing amounts of blood suSusion, irregularly 
distnbutcd, with small clots adhenng to the nerve 
roots The brain appeared normal or showed 
petechial hemorrhages at vanous points on the 
surface Upon these observations the)' developed 
a theor}' that concussion shock is due to vibrations 
set up in the atmosphere which, transmitted to 
the organism, act injunously by violently agita- 
ting the unprotected tissues 
Hooker (1923) determined the physiological ef- 
fect of air concussion Expenmental observations 
were made upon dogs, cats, rabbits, and frogs ex- 
posed at various distances to small charges of ex- 
plosive and to gun-blast According to this inves- 
tigator, bruising with rupture of the lungs was the 
single gross lesion found postmortem, and this 
lesion was probablj the primary cause of death 
when It occurred 

Barcroft (1940) also investigated the physiolog- 
ical effects of “blast” and established four points 
from his expenments (i) that onl) animals 
placed in the open and wathin 15 feet from the ex- 
ploding bomb suffered ill effects, (2) that the 
Anderson shelter gave immunity at 15 feet and 
outward to “blast” injunes, (3) that the animals 
situated further than 15 feet suffered no demon- 
strable lesion of their organs, and (4) that the 
lesions found in the animals nearest to the ex- 
plosion were essentialh in the lungs Histolog- 
icalh , these lesions consisted of bruising of the 
lung surface along the line of the nbs and verte- 
bral borders, and extended for one-quarter to one- 
half inch into the lung tissue Other small hemor- 
rhages were found deeper, cspccialh around the 
small bronchi rromastud\ of animals observed 
over a subsequent period of weeks, the exposure 
to “blast’ appeared to have had no permanent 
effect 

Until rcccnth, the m inner in which the pul- 
nionarv lesions arc caused b\ the “blast” had 
not Ixxn studied \ anous workers haxe, howexer, 
simulated about this on the basis of the character 
of tlic lesions and three possibilities haxe been 
suggested The first is that the lesions are due to 



Fig 4 Cut surface of the lung of a girl found dead in a 
ubiic shelter which received a direct hit bj an aerial 
omb Note the distribution of the hemorrhages w hich are 
most cxtensiv e in the deeper parts (After Hadfield et al ) 

the lowenng of alx'eolar pressure bx the suction 
wax'e, acting through the respirator)' passage xxnth 
the consequent rupture of the alx'eolar capillanes 
The second is that the lesions are caused bx the 
distention of the lungs with air The third is that 
the lung lesions are due to the impact of the pres- 
sure xxax'C on the chest xxall 

Zukerman (1940) in a recent, more elaborate 
inxcstigation designed to determine the mechan- 
ism bx xxhich the lung lesions xxerc produced, con- 
firmed the extensixe injurx to the lung tissue in a 
xxide xarietx of animal species The xiew xxhich 
his expenments substantiated was that the lesions 
were due to the impact on the thoracic xxall of the 
pressure component of the blast waxe Rabbits 
were exposed to the explosion of hxdrogen and 
oxxgcn in balloons WTien xerx close to the bal 
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Fit j Modcnucfy yTTTTbcnj m it u fTt to tbt hnpirf 
nbbit c^nacd te boat ( Uter ZoLmnao ) 

loan the knons were loaod tuioh or eotlrcf) 
localbed on the iSde Udof the tmikian It ip- 
peired to be e direct anract e€ect utd oot tooDe 
more geoenl pmure eaect throoxh the irvcbei. 
la the btter uataace the Moa would be qpec t ed 
tobebdatenL In notbertetafezpeTimeeUooe 
baU f the vu wcj e d with tpoo^ rob- 

ber If the c ov e r e d cde were placed to«ard the 
explaeku the aolmal mtulard prmrticaD^ do k 
ooaa, but If the covered «tde woe wm) tom the 
expiodoQ It received many lenoni oo the oncovex 
cd ride faring the eipIariorL 

Near the oplorioa of a 70 pcnod cbam f t 1 1 
t 18 foot dIrt&Dce) the ■nfrmli voold be found 
deed witiJa ooe mhrate At there dhtaoco Ibe 
porithr component of the blaat wire (hxdro- 
itilk pxetvjre) viried between st6 lod 63 pcwodi 
per iqoixe Further twiy in 1 rooc of lower 
prescoie (it 8 to ao feet) the inhnils would die 
11 1 rale within 14 hourv The dintral fetturei 
were fairh oxaunt iochHliDg iir bungtr ind 
dyipoei SliD further iwiy wwi ooe ( t x> 
to 50 feet) in wiucii the inlmili wrviTed ind 
r c cm c i c d ind In which they ibowed 00 ei 
temil appeiraoce of Injarj thooj^i pottmartem 
enminattoo m-cikd cniractcrlaUc vbocTil 
changes. 

In none of the anfatali which died waa there inv 
CTterml rign erf Mury tod In no cue were fnic 
tare* obfervTd. The pcedomininl lericn wai W 
lalciwl Uinmatic betoorrhagt In both loogs v»t> 


lag m degree tccorhnf to the chiunce erf lie „ 
mah from the crploaion (Fig 5) 
ilJCTO*cDpre*lJv the kreer degTee* <rf iaar 
ippeni u * Brail looe In which the aheeC erf 
the imaJlat broodilola are filled with Ucod. Tie 
alveolar wall! are often dimipted the betBcriijt 
originating in the tom iheoiir opflluti. h 
aevere gride* oi damage luge irm of Ihebm 
are chmiptcd and bemorrhiglc and the hurt 
troochi become fiJkd with blood (Fig 6) 

No change* were obaerved in the other crpei 
and times of the both Znlcniaj c o o d a d ed h 
empha tiring that in tLe cue of lalil bhiriei he 
to blast, what ctuiliy caored death k nd 
cases— in fact, what caui^ death in erperiaatrf 
animala subjected to blast tkste au not Lien, 
and it wu to the seJatku of that proUeii tkl 
•on* expenmeots at the preicot ere beiag 4 - 
Ttcted. 

Slewirt et iL (ipii) more recently report ihi 
eTperimenUl invTstlgaUoo of bbst Injisy to the 
central DCT \ 'Da* systeni. Again, Iber enp lirf* 
that lericBS of the central ixervous systra nax be 
ptodnerd TTKy Hate that theurt pohneen^ 
daman b apparently a coustaot toiicg nd it 
drools VTTV ettenrive it Rcmt uniiLeh thatkh 
respoealbk for either lodda death or liter hul- 
itioeserpt in a cccCribKitocy wa\ Tkyie|jgtf 
that the mtehanbm mpoittfble for the enthoJ 
krioD aaa the bv-rtranik like prereore oe theca- 
Ual om-oui lystem, Is Its ^ ertcmetit, r 
• oiling from ndden compretakti of the thoadt 
cage ^th cccre q oent xiolmt bad-fmate ca tk 
-TDocs ride 

latATMUTT or THi rajira re 

PrutMiU m On the hasb of both the cEiiiciJ orf 
espenmentai otremllooi It ma\ be stated till 
prophrlaaij IS poaribk Atxl there are tao men- 
ures 0/ direct importance In the preventioo ef tih 
form erf Uiuma 

Flm b the apjJfcatioo of the geoeiri priDc^ 
of protection from the blast ware ^ the nd 
air raid afaeltcTS and the IJLe loch u ditdrs, be**, 
andguttera OD the grouQpd. Aa an cmcigeocv 
ore one ibould Ik flat ou the ground In the 
porillon, ricpoe the bude yfcldi lets to Injirr tsM 
the front part of the cb^ __ 

Secood is the pplicatloo of »on* cfiiTCt tn» 
ore of protcetkn by covering the chest wua 
ipoofc rubber or ion* ri mfl a r malemL 

il MM^fmeid flrrlhet leery Tbelmporta^" 
arly recognltkn of the hmg Injury “ 
treat it raUoemlfr cannot be m-eranphaiired^ 
for etampk as the remit of careful cir ru cri ot*r 
Tilkm it Is coetdoded that puimonary Wcuf «« 
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present m those whose degree of shock is out of 
proportion to the apparent seventy of the injury, 
then the indicaUon will be to avoid unnecessary 
operative intervention and open anesthesia and 
to concentrate on the treatment of the shock 
It IS too soon to determine m full the treatment 
which may be required Complete rest is essential, 
and in view of the condition of the lungs found at 
necropsy and the embarrassed breathing clini- 
cally, every eSort should be made to avoid any 
additional trauma and work that might be added 
to the already traumatized lungs Oxygen ther- 
apy would consequently appear to be worthy of 
more extensive use Above all, an awareness that 
such damage to the lungs may occur should stimu- 
late all concerned to be watchful for this hidden 
type of danger among those injured in air raid 
casualties 

SUMMARY 

This war differs from those preceding in that 
aenal bombing has assumed a dommant r 61 e in the 
attack Consequently, the cmhan population is, 
at least in certain phases of the struggle, more vul- 
nerable to attack than the military personnel 
This new technique of warfare has created other 
problems of injury and particularly to the lungs, 
however, lung mjurj' in the intact thorax occurs 
more frequently durmg peacetime than has been 
formerly recognized and reported 

The pertinent physiological and morbid anat- 
omy of the thorax is reviewed A case of lung m- 
jurs' unrecognized chnicallj and discovered at 
postmortem, similar to that of the lung mjurj' 
from blast is presented A brief review of the 
power of high explosive, and of the nature and 
physics of the explosion is presented The out- 
slandmg clinical findings of blast injurj' to the 
lungs are as follows 

Svmptoms may varj from a slight degree of 
respirator)’ distress to a complete cessation of 
respiration dependmg on the degree of injury in- 
flicted b) the blast wave In general, var)’mg 
degrees of shock are present accompanied b) 
d)spnea Cough and hemoptysis also are fre- 
quent Sj'mptoms referable to abdommal and 
cerebrospinal nerx'ous disturbances have been re- 
ported 

Physical cxamuiatioii reveals, in general, no 
poss injuri particularly pointing to the thorax 
Howeier, one clinical aspect of importance deal- 
ing with this t)pe of injuri tliat demands con- 
stant attention is that the gross lesions found 
elsewhere in the bod\ must not be allowed to 
mershadow the possible lung injut) which is now 
know n to be probable w ithout ex idence of external 



Fig 6 Photomicrograph of the lungs of a rabbit exposed 
to blast, showing many alveoli filled wath blood cells and 
the disrupted al\ eolar waDs (After Zukerman ) 

injury to the chest The importance of this special 
precaution, clinically, cannot be overemphasized 
The presence of blood in the nose or mouth and 
bloody sputum, and the charactenstic x-ray ap- 
pearance of the chest are of considerable diag- 
nostic importance 

The postmortem findings alxvays reveal extensive 
hemorrhagic lesions in the lungs All cases show 
general pulmonary congestion Pleural hemor- 
rhages are present only as an extension from 
deeper areas 

The results of the expenmen tal studies earned 
out by various investigators have confirmed the 
clinical and postmortem findings that pulmonar) 
lesions predominate The view substantiated by 
the recent expenments is that the lesions are due 
to the impact on the thoracic x\ all of the pressure 
component of the blast wax’C hlore recent studies 
hax’e again called attention to the evidence that 
lesions of the central nerx'ous system may be pro- 
duced b) blast It has been suggested that the 
mechanism which is responsible for the cerebral 
lesion was the hydraulic-like pressure dex’eloped 
from sudden compression of the thoracic cage 
with consequent X'lolent back pressure on the 
venous side 

Prex'ention of this form of injur) is better than 
treatment Both the general and direct measures 
for prexention haxe been discussed The pnnci- 
ples of treatment haxe been discussed in the light 
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of the iTalUble dlskil and erperlnwDtal obaer 
TatloQS tod attmtkiG b calM to tbc nccenlt> ol 
tcqiinjt In mind thb tjT* of hmf injur}: rttani- 
kn of wbctlirr Injuries are foond riacvhm in 
the body 

COXCLCWOM 

I Long InjuT} iritboat exlemal evidence at 
CTmamn occurs mote frecraenti} In peacetime tban 
fans been rtcognlied ana repotted 

2. In a bomb ecplcwkxi the preantre nve o( 
the blast ma\ prodnee pulmonan ksku withoat 
reaoJtant e\'fdcnce of Injury to the tboemdc cage 
The lesfoos are prlodpiDy doe to the Impact on 
the bod} sraD <k the pretsnre compement at the 
blast mvt. That ihU form of inumn prodoces 
leama predomioanth In the lung Ii nenr abtui 
dantl} confiimed. 

3. It appears that the mechanism mpoosfble 
for the cerebral letloo Is the b\-driubc preastue on 
the central oeTTOos system, hi Us firm encaacroeo I 
rcsihlnf fnvn pwVWi compTCSsSoci of the ibonck 
cage s^ cuna eooeotvkJent back Pteasore on the 
venoQi and that this merhantsm may prenv 


to be the ciplanatkn fot the caose cf siiki 
death In certain cases reported. 

4. Pre%Tnlfcin Is better than tiaunest ih 
ueccssitv of proMding adequate jnmJ sad £- 
rect pfotcclkn, particular^ to tioe aho t*r 
prooc to expoatiit to the bombing attsci b rri- 
denL 

5. After bjui} complete rest bes^tkiErej 
effort should be made to avoid any adfitieai] 
tiaoma and add extra srori. to the iWdr dev 
aged longs. 0\}‘gen therapy tboold be ard bm 
extensively 

6. The knowledge that soch damm to ih 
1on« mav occur should ft bunlate all to DC nUk 
fol lor thb t}pe of injury espedaOy soccf s 
raid cAssalties. 

j Thb reiTcw bj no meant coodudes lie wsb- 
Icm of lung InjuT} due to the detocaboc a ki^ 
eryJoshTS. It b hoped that present and fnttR 
Invrstigalioris wDl bring greater and moe trts- 
rate knoa ledge. 

c«nplrte Ub6otiipl>y □ 1« ctatiineJ h tb 
ychiti at tUi srtlck ) 



CAUDAL ANESTHESIA 
Its Use in Obstetrics 

ALBERT H LAHMANN, M D , F A C S , and A C MIETUS, M D , Milwaukee Wisconsin 


F ollowing the successful use of caudal 
anesthesia in proctological operative proce- 
dures at the Milwaukee County General 
Hospital, Its adaptability to the obstetncal 
scmce was tested A brief review of the first 400 
cases of senes in which it was tned is presented 

HISTORI 

In 189s, Corning first suggested the possibility 
of introducing an anesthetic solution into the 
epidural space In 1905, Cathelin, a French 
urologist, blocked the sacral and coccygeal nerves 
through the sacral hiatus (22) Four years later, 
Stoeckel used caudal anesthesia with some success 
in ohstetncs His technique was unproved upon 
by Laewen and Schhmpert, in Germany in 1910 
In Amenca, Meeker and Bonar used it success- 
fully in gjmecology, in 1923, others followed 
Oldham in 1925, Lundy in 1928, Henry and Jaur 
m 1929, Rucker in 1930, Campbell in 1935, Johnson 
m 1936, Sivord m 1936, and Baptisti m 1939 

DEFINITION 

Caudal block, also known as extradural or 
epidural block, as defined by Labat, consists in 
passing a needle tlirough the sacral hiatus and 
depositing an anesthetic fluid vnthin the sacral 
canal The solution is distributed outside of the 
dura mater and the process is thus differentiated 
from spinal anesthesia, in which the anesthetic is 
introduced into the subarachnoid space 
Caudal block is not to be confused v ith trans- 
“^acral block, obtained b> anesthetizing the sacral 
nera es through the four posterior sacral foramina, 
a Inch represent the spaces between the fused 
sacral xcrtebrac Presacral or parasacral bloc, 
on the other hand, is the procedure b\ vhich 
needles are passed through the penneum, anes- 
thetizing the sacral nerxes at the points of their 
exit from the antenor sacral foramina ba the de- 
position of the agent into the holloaa antenor 
aspect of tlic sacrum \ combination of caudal 
block plus transsacral block is designated as 
sacral anesthesia 

1 r\ m Tlic Dcpafliaenl of OliUctni'^ and 0\ nccolopj o{ Xlar 
Milwaukee \\i<con<m and The Department 
u (.»>ncceilofr\ of Milwaukee Counl% Ho'^pital 

WisconMn 


ANATOMY 

Throughout the length of the sacrum, the ver- 
tebral or spinal canal is continuous as a pnsmatic 
space, 6 to 8 centimeters m length, knoavn as the 
sacral canal Following the curvature of the 
sacrum, its antenor and postenor walls are 
formed by the fusion of the bodies of the verte- 
brae, and are perforated by the antenor and 
postenor sacral foramina, through avhich the 
sacral nerves course outward The dural sac, 
ordmanly terminating at the level of the second 
sacral vertebra, constitutes the upper boundary 
of the sacral canal The lower end of the sacral 
canal tapers down to the sacral hiatus, an aper- 
ture on the postenor surface of the sacrum, 
usually comparable m size to an adult’s thumb- 
nail This hiatus, due to the embryological failure 
of development of the spmous process and the 
lammae of the fifth sacral vertebra, is usually 
tnangular in shape, the apex being designated by 
the fourth sacral spmous process while the base 
IS bounded laterally by the sacral cornua, bony 
projections which articulate avith the correspond- 
ing cocc> geal cornua Not infrequently the hiatus 
is found to be diamond-shaped rather than 
tnangular This impression is received when a 
tubercle, the rudimentary spmous process of the 
first cocc}^, IS prominent m the midlmc and forms 
the lower angle of the rhomboid The sacral 
hiatus IS covered by a fibrous membrane, the sac- 
rococcygeal membrane of Cathelin, and by the 
lateral sacrococcygeal ligaments The sacral canal 
contains a loose areolar tissue in which are em- 
bedded the filum tcrminale, the sacral and cocca - 
geal nera'cs, and a nch plexus of a'eins 

pirasiOLOGX 

The pelvic and perineal floors arc inneraated ba 
the second, third, fourth, and fifth sacral nera'cs 
and the cocca geal filaments Both the sensor} 
and motor fibers of these are anesthetized in the 
sacral canal and, as in spinal anesthesia, the sen- 
sora neraes arc more readila affected due to their 
loaacr threshold for paralasis 

The uterus is inneraated ba both an intrinsic 
and an extnnsic nerae suppla The inlnnsic 
plexus, supposcdla coursing in the m}omctnum 
itself, has been shown to be able to function indc- 
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pcodejitJ/cJtbeertiiittlc. ITii* luu b«D demon 
ilrttfd both rmcrimoiUlIy m lebcrtltny col 
nub Hid ctin l o fl y by the ODevcnlfal pr of ie u of 
Uboc fa pabenti with panplegBa doe t cord 
tniDon, tTHWctioo, or othw ipiiul awd acd 

denti. Tbe fatnnalcocrveiirel^iitiiced brccr 
tflfa facton Important for the faiUtutloa of ui^ 
The bormooei, ea tr o gen tod progeitcrone, cltbo- 
rmted by the ovary aod poitkailarly tbe placenta 
faprepaoc^ andpltocfa,prodaced by tbcpcMe 
rkc pltultaiy, are neceuirv for the faductkn and 
loateoBOce ci co-ordinated contnctkna at tbe 
ntcnia. Simllaily b tbe falrfaak: CQpply effected 
by the mineral km coocentiatiofi, portilaitartv of 
caldmn, potaadnm, aod m nn^ um 

In contrast, tbe cxtnatic fanervatko of the 
utenn la deri^ from both the aympatbeuc and 
paraiympathetK (certbrospfaal) ayttcma, each of 
which tracsnlta aenscry and motor hbcia. 

Tbe iNmipatbetfa fiboa are prfadpally motor 
fa fnoctloru Origmatlnr fa the tolar pkx^ Ibw 
fibers trarme tbe topenor meaentcrk: Into the In- 
ferior mesenteric plena, where they nnite with 
fibers frotn tbe lombar sympathetica to form tbe 
amerfaf brpogastnc pkita (premaal Dert-e) 
(Tut thh oerre conlalna Knaory fibers is evi- 
deosed by tbe fact that lu reaecdon affords relief 
fa primary d ysm eo o rTbea. However hbor f«l 
Innn^ exask» of the toperfar hypogastric pkxia 
b unaltered.) Tbe superior hynogutrlc pleiu 
dfaides to form tbebOateral fa/owhypogajtnca 
tbe hypogastric oen'ei, wtuefa pim downwaiTl 
and blemh’ fnmbblog the ty-mpatheik 
root for the pdvic plexus (tbe aterovaf^oal pkrras, 
cervical gangUen, or tbe ganglion ^ Frmnken 
baoKr) AIm coatifbullng to the peMc plexus 
are braoebes which are d aU ed from the ncral 
svmpatbetic cords aod the parasympatbetfc pelvic 
nerve, tbe oervoi ei^ena Thb parasvmpatbetfe 
supply to tbe uterus, the cngeni nerve, arises 
(rtxn the lecoDd to tbe fonrth anterior rooU of tbe 
sacral plexus. 

From thb bnrf dbcussioo It becomes evident 
that tbe pain f labor of utenne orlgni as well 
as that due to tbe overdbientioo of tbe pelvic 
tbsnes coropnilM the lower portlom of the birth 
rsnil^ can ijxl wifi be eliminated by aoestbetlriiig 
tbe sacral u er v em, as b dooe fa caodai aoesthala, 
whDc uterine contractions can continue almost 
unaffected 

TTcmnotTE 

The ocral hiatus b rather easUv Identified, 
irtb the right third finger placed oo tbe tip of tbe 
coccyx, the rlgbt Index finger b passed sloog tbe 
midline toward tbe ascrum, until tbe i vertrt \ 


shaped depression b palpated. The sra d 
tt bn g n L ir rife b defined In ibr foorti arj 
ipfne, ahllc Its base b toarted by tbe tso buif 
comna. Since tbe mmm b an tmoidifle 
lure, the B cmcuccyg fal artfcohlVu cu h 
reengnired with the esfernaJ finger shai tW 
coccyx b rocn-ed bv Itkwed fii^ inseiled b lb 
rectum. To verify tbe locatrcn cf the ttal 
hhtas further one might vbuafize an eqdhtnd 
triangle with tbe base line rrturihw tetrra 
tbe posteriorunperior Obc ipiQcs sad the i^ei 
falling (flrrctly over the rite fee ponctuit. 

Tbe position fa which tbe sublect fa for tk 
fajtctioG b optional. In our rerio, both tk 
bteral decubitus as well as tbe knee chest pentxa 
were used with equal iQccesa Ahhoogh tbe pc 
turient b probably more comfortabk U Log a ki 
side, tbe spine iwumes a icobosb, saki 
reco^tion of tbe bony landmarks i c a t r ki 
difficulL On tbe other hand, ha\ fag tbe pafat 
kneel, with the clbovs drawn as dare u ponfth 
lo the knees, grres the back a m&aetrlca) cth, 
enlaTgcs tbe ncrai bbtus and exagmilei tk 
aastonural pmxnlnences, aQ of such farther 
fadUtate tbe proctdnrt. Obriotalr tbe Late 
chest poritlon b more embarraafag and ask 
ward to the pregnant mother yet. braarefto 
many advantages over the btaal decoUtss, it 
b tJ^ poritko civta preference. 

The anesthew beiu used fa our rifak b nty 
cafae (Gamma /» znrthyl-pfpendiDe/-fr(Tf|^ 
mate bydfoehlcnde) It b a wtlte p<»uer 
reaifij} adable fa water alcohof, or dikeiJaai. 
Tbe seJutioos are lUbJe and retain thdr 
after stfTilixatk® by beating and do net ddoi 
orate cu «r>'Tvtmg Ahbmigh npeil*ealJj\ 
metycafae b more toric than procaine, dmlatT 
thb findiitg has not been mbrtantfatfd fa 
favor it ma\ be aakl that met) cafae-rsodnetd 
anesibesfa b more rapid fa its onset and b 
endorfag than that produced with prucafa^t™ 
that It a a aolutkn s th antfaeptic pn^wtla « 
Its own. Ourresnlta, with tbenscof a 
queoni adutlon of metycafae wfthooC 
tko of drenjifa, compare ery fayonl^ 
those obtained by thers, who have ^ 
cable alone fa various dOutioos, procifacj^ 
adrenalin, sith sodHim chloeide, withaoto"- 
carbonal with qafame with quinine “d 
bvdrtrfiloode sltb magnesium sulph ate^ a na ■ 
many other comblnstlona. I our aerwi, tie 

quantityo/tbead tioo used varied freen loWp 

cubic ceotlmeteis but for the mest pari (JJT 
caam) j cubic centlmetcra was , 

Tbe fastruttwntaiTura required coorisu “ 

a 5 cubic centimeter syringe and an 1 5 PV 
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Fig I I, Fourth sacral spine, 2, sacral hiatus, j coccy- 
geal cornu, 4, coccygeal tubercle 

spinal puncture needle with stilette The opera- 
tive field IS prepared with tincture of iodine or 
other reliable antiseptic The sacral hiatus is 
defined, and the nee^e is introduced practically 
perpenicularly into the sacral hiatus Infiltrat- 
ing the site for injection with a dermal wheel has 
been found unnecessary Penetration of the 
fibrous sacrococcygeal membrane is announced 
by a sudden release in the resistance offered, and 
the pomt of the needle strikes the antenor wall 
of the sacral canal It is then withdrawn a milli - 
meter or two, and the hub is depressed gently, 
through an arc of approximately 70 degrees, so 
that the long axis of the needle hes practically 
parallel to the plane of the sacrum It is then 
advanced 3 to 4 centimeters, to msure its presence 
in the canal The stilette is withdrawn, the empty 
syringe is attached and aspiration is attempted 
Withdrawal of spinal fluid or blood, signifymg 
penetration of the subarachnoid space or of a 
vem IS an mdication for the removal and re-mser- 
tion of the needle The solution is injected slowly, 
requmng about one minute for 25 cubic centi- 
meters The development of a tumefaction be- 
neath the skin mdicates a subcutaneous rather 
than an epidural mfiltration The mjection com- 
pleted, the patient is advised to resume the dor 
sal-recumbent position 

SUBJECTS 

In this senes of the first four hundred cases in 
which caudal anesthesia was used, 368 were pn- 
maparas and 32 were multiparas Of the 368 



pnmaparas, 293 were dehvered by low forceps 
and episiotomies, 8 by imdforceps and episio- 
tomies (mcluding 1 Duehrssen’s incision), 28 
were permitted to dehver spontaneously without 
an episiotomy, 10 dehvered spontaneously with a 
permeotomy, 6 were forceps dehvenes without 
episiotomies, and 20 were breech dehvenes— m 4 
of which the breech was broken up and extracted 
In 17 cases, transverse blades were apphed In 
1$ of these, Simpson forceps were used, in 2, the 
Kjelland techmque was followed Seven ocaput 
postenors failed to rotate after two hours at com- 
plete dilatation Two of these were dehvered face- 
to-pubis, 2 were rotated with Kjelland forceps, 
3 were turned, adoptmg the Scanzom maneuver 
One pnmapara was dehvered by a low cervical 
cesarean section performed entirely under caudal 
anesthesia In one version and extraction, the 
caudal block was found msuffiaent and was of 
necessity augmented by ether Two of those de- 
hvered without an episiotomy sustained a first 
degree laceration Two of the pnmaparas had 
twm pregnanaes Of the 32 multiparas, 9 had 
outlet forceps and episiotomies, 4 had a mid- 
forceps delivery, 3 were rotated by the Scanzom 
operation, 8 were permitted to dehver sponta- 
neously, 4 were dehvered by low forceps without 
an episiotomy, and 2 had assisted breech de- 
hvenes In one patient, caudal was admimstered 
for a Voorhees bag insertion, and m another a low 
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cerrkal cmrcui tecticin wu pafarmfd entbdjr 
nmVr ranH»1 «rH^Vn^« 

In tUt Berio of 400 cbbo wtn 4 a pa 

tienti with morientety idvioced pnlmou/y to* 
bercoloeb, end t edvnpdo. 


Within the hrtt 5 mlnntn titer the tneAhedc 
U tdxahiistered, the cntcrio oi the wocotn In the 
throo of Ithor tie Boddenljr trifled, tnd the p«r 
turient, who only momenti before l^d been 
writhing b ptin, becocno quieted. Since the 
exdtociotor reflex, due to pc eom e of the pic 
•cQtiot part 00 perbeom, U tbolkhed, the 
pttient loBO the urge to bear down bttetd, the 
be cc iDO menUfl/ it cue and phyttctily axz>- 
forted. 'iet the rhythmic nterba ccntnctkci 
CDctboe pablettiy with the tune irraoency tnd 
dnntico ts before, ft It oaz 

Bomewfatt dlminiihed In their inteoBlty Tbe 
latt-mcBtlatLed obterrttioii b not rcOtble, we 
tdmit, tioce the brproboD wu obttbed onfy by 
pajpuring tbe coDtrxctiiig utemt tnd obaemng 
Itt effect on tbe pfo gT et tocUbar SemmliDinato 
titer tntlfesit It obtiined, tnotbnit of the 
perineum derekipt. In teiti for tbe Icmb of enu 
oeous tentatioo, which were muk bv grwqabg 
tbe tUn with to AUb forerpt, tbe de-njonnait «3 
uoibeih wu cmtfWmtly found to b«^ b tbe 
region of the tmtt tnd t£ea tpretd itBwbe op- 
w^ towud the tynipfi^ puiii*) btckwtri 
cm the EUTum tnd ^otetl regi^ tnd btenlly 
tloog Che loner upccti of the thkht— (he tom 
effect being t typlctl ‘saddle' tnestbesb. Sbnl- 
ttoeouily tbe nnttcnlttnre of the pelvic tnd 

pi T 4rv<> twnfTie* rtTmp tftety r ^p» d. Even 

b prlmapuu, tbe bbrlsted cramtntn^^ band cmn 
euOy be tdmuted for tuch obttetrical cMnipob- 
tioDi u msiratl roCtlioot, decompatitions, tnd 
tbe Uke Such reltx&tioa grettlj ftriHtatrt tbe 
topbctlioD of forcepi tnd redocei the bcittace 
of vault teaia. SecMtkn b tnd contni) of tbe 
lower llrti>ia b ui^ectiKL Ctndal toestbeib fau 
no effect whitiorrer 00 the /etna Fortbennore, 
the third ttage of labor b untllercd, u b only ooe 
hvttancB wu mOTC than t tbiple Credf of the 
Dtenia Deceamy for tbe cxnnariort of (he pb 
centa. We believe, b fact, 

lest than that t ccimp a Ti ybg t defiv«y under 
ether tnotbeifa, tbe retiring effect of tbe 
ether 00 tbe mj-ornetrium U tbteiiL The ictnm 
of ■«»Ttgn tnn occur* bveitcly to the cOrtetion b 
which it extended— begbnbg at the periphery c< 
the tadt^ xene tnd tdvtodog conccntricaDy 
toward the anna. The postpartnin period b on- 
altrrcd 


b an bat 13 of thb teilei, tbe iiv*k^ ^ 
admlnbtBTd at compJete corlctl dihtitfct. Ii 

the firit of tbete, U wu given b t maidpia m 

cendmetm’ dnntatlnn, to detmnine tCrf® 
00 tbe progim. Thb wu oar fim banre. h 
the tecotid. It wu admlnbtmd at 6 
<tiktarirr , with tbe anterior Dp of tie cmii 
Impinged between tbe advandng bcftj oi (k 
rymphytb pobb. Tbe cdematooi cerrii »b 
libent ed and forcep* were ipfUed. Ib tie iW 
and fouth cuea, primapar^ fetal <£itieB b 
came evident at 6 and 8 centbietcii (fllauda, 
m p ec tlv cly Uamtal£lautknwud«euidb 
infinta wen deli rued with nddfempt. Tb 
flfth case wu a lextigraTlda, with an tmce 
respiratory bfectioQ. Tbecandal Uxh vudow 
at 8 emrimeten uid ibe was iiw iF 'itr '^ 
to defirtry spontaneocaly In tbe ihai cue, * 
primapara, low forceps were appDed eaifa b 
<*«nir cf bv-rrtdng drm matmil ri k ^»c t w 

In the seventh caau labor was t niu Lu ted it 1 
fcorimctera dabtillm b e et use of s co-eskbf 
li^j^r pnr^TT^i-mU In the eighth snd ninth cun, 
mnltipaiu, f euet ps were appBed throezi a 
almost ccanpletdy dilated cervu, becaoK cibevt 
(Saemae netibcr nl these two w sutepaitn 
or^ one waa b labor with sarirriir 

fitwflUtWwi tnd the other with Biita.1 but 
dbeue, gave a hbtory of havbg been dem- 
peaaated during tbe aetted trinrtfn la tb 
tenth aae a primapara, progrtsab the &mdi» 
amated b mldpeivii an ohftnKti&i »■ 


vagbai ept la the eiennb oie, ^ 
cerrix wu mudilaled. 


A Vooiim bag wu b- 

aerted to baribte labor uedkalindocrionbarirf 
failed Tbe tweillh and thirteenth cases set 
eJecthre emrean sectiooa tnd natanUy the « 
vice* wen not (fibted at the thne. 

Obstetrical analgesia, mnrptine tad tafoy 
mbe, wu tdminirterca to oolv no cf tie ^ 
Tbe ombsion of a narcDOC was poipossd 
•trin» competent and reliable coopciilco « t* 
patient wu derired b so tar u vofamteoW 
anate bfennation u to tbe iob}ective effe^ • 
the candal Unck co uterine and perineal mb 

rii*nplrTni>n t*ry f n***V*^^ ctbeT wt* gfr® 
u of tbe patients. Eleven were the 
which tbe candal bkek bad failed nmpletdj- 
Ten pt p «»t Itvi« H traction pains dtn faig 

ddfvery Decesthalingether/or thedcliTtiyo^ 
bead only ibeetflilotocij repairs were done njen 

tbe effects of tbeandal block. In « 
plcmcntary ether anesthesia wu retyi ^*^° 
wu found that tbe caudal block p r 
relaxatkei for an btemal podabc vciiloo and es- 
trartioo 
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LAHMANN, MIETUS CAUDAL ANESTHESIA 


QUANTITY OF SOLUTION 
In 10 of the patients, 20 cubic centimeters was 
mjected, in 5 cases, 50 cubic centimeters was 
used, m 27 cases, 35 to 40 cubic cenUmeters ad- 
mimstered, m i mstance, only 10 cubic centi- 
meters was given, in the remaining, 25 cubic centi- 
meters was used The patient who had received 
only 10 cubic centimeters expenenccd suffiacnt 
“traction” pain to require complementarj' ether 
Generally speaking, for ordinarj’- obstetncal pro- 
cedures, no advantage was obseri’ed when either 
greater or lesser quantities than 25 cubic centi- 
meters was injected 

ONSET OF ANESTHESIA 

The shortest latent period between the time of 
admmistration of the anesthetic and the time 
when anesthesia became evident about the anal 
region was 2 minutes, the longest was 20 imnutes, 
the average of the senes was 7 4 mmutes Gen- 
erally speaking, it was observed that approxi- 
mately the same penod of tunc was requued for 
the complete extent of the anesthesia to develop 
from the time it first became evident, as had 
elapsed from the tune the solution was injected 
to the time anesthesia was first noted 

DURATION OF ANESTHESIA 

The longest penod of anesthesia was 3 hours, 
the shortest, 36 minutes, the average for the senes 
/ was I hour and 29 minutes 

AREA ANESTHETIZED 

, Consistently, the area over the sacrum and the 
gluteal regions, as well as the inner aspect of 
the thighs, was anesthetized, but the height to 
which the anesthesia rose on and above the vulva 
vaned Imagimng the length of the xulva from 
the fourchette to the symphysis pubis being tn- 
^ seated mto equal zones, it was found that when 25 

^ cubic centimeters of metycaine was mjected only 
the lowest (postenor) zone was afiected m i case, 
^ only the two lower zones in 16 cases, and that the 
anesthesia extended up to and includmg the 
chtons in 343 of the remainder In 3 cases, anes- 
, thesia was observed to have extended from the 
level of the tenth dorsal spine to the toes, m 3 
^ cases, it included the area from the level of the 
, xyphoid to the knees 

^ That the quantity of solution mjected has a 
defimte relationship to the height to which the 
^ anesthesia rises on the anterior abdommal wall is 
^ eindenced by the fact that, except for 2 cases in 
, ^ wtuch it did not ascend beyond the symphysis 
/ pubis, all 32 cases in which 35 cubic centimeters or 
; more of solution was administered developed 


anesthesia to the level of the umbilicus or higher, 
in several cases, m fact, it rose to the level of the 
xyphoid Therefore, we conclude that, with the 
larger quantities, the anesthetic solution dissects 
Its way under pressure in the extradural space to 
bathe the nerves at higher levels in the spmal 
column 

Taking advantage of this phenomenon, which 
we have discovered only in the recent past, we 
have extended the use of caudal anesthesia in ob- 
stetrics to cesarean sections, and in the gyneco- 
logical service we have adopted it for selected 
laparotomies 

RESULTS 

We were able to classify our results as follows 

-f plus) Anesthesia of the p-nneum Lossofeon- 
traction pam 

-f-++ (3 plus) Anesthesia of the perineum Patient 
aware of contraction pam 

-p-f- (2 plus) jVncsthcsia of the perineum Loss of con- 

traction pain Patient experienced pain 
when traction with forceps was applied 
o (o) Complete failure 

Guided by these entena, the results could be 
grouped numencally as follows 

Cases 
(4 plus) 348 

+++ (3 plus) 31 

-f -(- (2 plus) 10 

O (o) 1 1 

Failures are usually due to inability to locate 
the sacral hiatus Very obese women, in whom 
thick, soft tissue pads obscure the anatomical 
landrnarks of the back and patients with deform- 
ities of the lower spme are, obviously, poor 
candidates for even an attempt at caudal block 

EFFECT ON VASOMOTOR SYSTEM 

Realizing the occasional untoward effects of 
spmal anesthesia on the blood pressure, the in- 
fluence of the epidural infiltration was closely 
watched Sphygmomanometer and pulse read- 
ings were taken before the injection, during, and 
after, the delivery Variations were inconsistent. 
In the greater number of cases, the blood pres- 
sure had not fluctuated more than 15 millimeters 
of mercury, in a few, the pressure had nsen, in a 
few, a fall was observed Other than the normal 
vanations, 1 e , the nse accompanying the pains 
and the expulsion efforts of the delivery, and the 
fall upon Its termmation, no remarkable influence 
of the metycame on the blood pressure was noted 
Similarly, no consistent abnormal influence of 
the caudal block on the maternal pulse was ob- 
served 
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fmi ETTEcn 

Innartfialfly after tBe b^ectkci of the uies- 
tbctk ifcit had been amtplcted, 5 of the pa 
Ucnti de^opcd tramitOTy epbo^ of dlmknu 
tloo acDSopiuded by dook coDmldoci, mnt 
marked in tbe upper ei i j pniWtt^ Tbe kngot 
teiiure luted 1 mlontci, folknrlnx vrtJch, as with 
the others, labor wu cocspletra noemitfiilly 
Five other! became diaorlented axtd appeefaculve 
for KTcral ndnutes after the admhdstndoD d tbe 
druf No UemoT! or coavnhlaQS aoxaraanled 
theu reaction. For want of a more satlifactaty 
expbnatloci, are mndie that these reactkna woe 
dne to indhidnol amiitivi^ to the drag The 
imtoward vaaomotor rexpntoiy aztd fasde- 
intestlnal iroptocni and slgDt, uefa aa tachy 
cardk, palptlatko, hyperpm, {uBor naoaeaa^ 
TCodth^ aa repeated by otb^ were not oh- 
ac n e d m any cd oor nW. It h oar dedoetko 
that each tl^ effects may well be doe to the 
eplzwphriae which the otbm had added to their 
ancstoetlc agent. 


coxcxuiiCDra 

Caudal block offen a feajibte aod gflkacwqa 
aacithesia for operatfre obctetrica It p o ml ta 
the Oteros to coedract pafnfcaily ft rebxes the 
pdrlc floor aitd anesthetiaa tbe perloeom. It b 
tufTTiWa to both the parturient and her newborn. 
It permits tte oonnal sepaiatkrQ of the placenta 
ana InrolatioQ of the peMc orgua. All the od- 
towaxd side effects of InhaUdoa anestheib are 
ateat— there b no exdleiCKiU stage, no ruutsea 
or vomldng, do danger of cxplodon. It lends It 
self well to an obstetrical a^vke In which drop- 
ether potsfbly adminiftcied by an antralned hr- 
teroe or nttrK, b the oaly other available anea- 
It can be oaed wilboot fear in ntknts 
with pulmonaiy cardiac, or renal cnnipRratWii. 


Th* acceaipaajtac dn t>S> an by Sir Leo C. Sl a wtv 
p«L 
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PUTRID EMPYEMA 


HERBERT C MAIER, M D , P 
and EDWIN J GRACE, M D . 

I N most discussions of suppurative pleuntis 
little or no distinction is made m the treat- 
ment recommended for various bactenolog- 
ical types of pyogenic empyema Only 
tuberculous empyema is considered as a distinct 
entity Yet due to certam differences in the path- 
ology of an anaerobic empyema from that of an 
aerobic mfection of the pleural cavity, important 
modifications in the plan of treatment are neces- 
sary for the former group Climcally it is easy to 
differentiate an aerobic ftrom an anaerobic empye- 
ma m most mstances The common aerobic pleural 
infections yield purulent flmd which has no offen- 
sive odor The pus in anaerobic pleural infections 
IS usually very foul, and for this reason anaerobic 
empyema is also called putnd empyema 
The importance of certain fundamental pnna- 
ples m the treatment of aerobic empyema has 
been definitely estabhshed The necessity of 
avoiding open thoracotomy m the early stages of 
a suppurative pleurisy has been stressed because 
It may lead to collapse of the lung and mediastinal 
displacement After the suppurative pleuntis has 
been present for a sufficient length of time, the 
mflammatory reaction causes stabilization of the 
mediasbnum and fixation of the lung, and open 
thoracotomy is then weU tolerated Observations 
on the thickness, speafic gravity, or amount of 
sediment of the aspirated fluid have been used as 
chnical guides as to the time when open thor- 
acotomy could be safely employed Therefore, in 
general we regard the thickness of the pus as a 
cntenon of the degree of mediastinal stabihty and 
pleural thickemng Although these observations 
on the pus are a very useful and valuable chnical 
guide m the treatment of aerobic empyema, the 
dictum to delay open thoracotomy until the pus is 
thick should not be applied to anaerobic empye- 
ma Early open thoracotomy is indicated m 
anaerobic empyema regardless of the consistency 
of the purulent fluid In putnd empyema the pus 
may remain thin for a long tune The marked 
tonaty of many of these patients, due to the type 
of pleural mfection present, necessitates early 
dramage The fact that the pus in anaerobic 
empyema continues to be thm for a considerable 
time in some cases does not mean that little pleu- 
ral thickemng is present or that the mediastmum 
fails to stabilize In anacrohic cmpycnia the con- 
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ststency of the pus ts an unrehdble guide as to when 
open thoracotomy may he performed with safety 
As the anaerobic pus causes marked toxicity, and 
as repeated aspiration of the foul flmd with a 
needle is very dangerous because of the frequency 
of severe thoraac wall infections, these cases must 
be treated somewhat differently than aerobic 
empyema This does not mean that the same 
fundamental prmaples of treatment are not apph- 
cable to both aerobic and anaerobic empyema, 
the pnnaple of avoidmg mediastmal flutter and 
pulmonary collapse applies to all cases of empye- 
ma In anaerobic pleu^ infections, however, the 
thickness of the pus and mediastmal stabihty are 
not closely correlated due to the pathology of 
putnd empyema Neuhof and Hirshfeld (3) em- 
phasized the importance of recognizmg putnd 
empyema as a distinct type of pleural infection 
because of the special pathology and therapeutic 
problems mvolved They recommended early 
surgical dramage by open thoracotomy as the 
preferred method of treatment 

Durmg a penod of 2 years (1939-1940) 23 cases 
of putnd empyema were treated on the thoracic 
surgery service of Kmgs County Hospital This 
group does not mclude any cases of anaerobic 
empyema foUowmg surgical mtervention in the 
thorax 

Besides the group of cases analyzed in this 
paper the authors have observed a considerable 
number of cases of putnd empyema in other 
chmcs The poor results obtained when thoraco- 
tomy was delayed prompted the present study 
and plan of therapy 

Age The patients in our senes ranged from 19 
to 72 years of age Nmeteen of the 23 cases 
occurred in the age group from 30 to 70 The 
average age of the patients was 47 years The 
condition was encountered most frequently m the 
sixth decade of hfe Although there were no cases 
of putnd empyema in children in this senes, the 
condition does occur m childhood Neuhof and 
Hirshfeld (2) reported 17 cases of anaerobic pleu- 
ntis in a senes of 184 cases of empyema in chil- 
dren The therapy for children and adults is 
similar 

Sex In our senes 20 of the 23 cases, or 87 per 
cent, were males, and 3, or 13 per cent, of the 
cases were females 
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rnoLooT 

Pntrid empretni Ii afuallT lecoodiry to btn 
palmtmry dicaje Broocti3ccUri*, polroocaiy 
tbtcen, tod luppuratiTe ponnDODk tie the mo«t 
common nrinurj comfitkpt. AntcroWc emin-e 
mt timr tW) renIt from perforatkn of the csonb 
get, mediajtfaitli, end pcortntiDginTimdiot the 
tbortz, or follow ■ngtoU coDti^natioD of the 
pleural civity dmluf lobectomy pceuiiuoec 
tomy or drainage of t pulmootiy abteeat. Afoul 
empyema may alto be tecoodair to a cubpbienk 
Infectloo wbkh bat perforated the diajdinra b 
theie latter catea, bovem a aomewbat (fiffcicnt 
group of bacte ria are eucocnteTcd. 

The almost constant aatocktkm of fool dental 
■epsU with putrid CTnpjema Kcondaiy to Intra 
pulmonary diseaae led one of ta (E.J O ) to aaao- 
date with Che late Dr C Coulter to atody the 
bacterlolo^ of the pyorrfaeal pochieta and tbe 
material man the intraptilinocKiry Icdon. In a 
small number of caaei the tame organisii, a very 
Tlralent anaerobic haemotoxin-produdog strep- 
tococcal, was belated from both leslijrrt 
Ccnlter’a untimely death [nterrupted thb wenb 
bowerer he befiered that thJa oreanbm acted as 
a sinfukdy Ttrulent factor In prooudog anaerobic 
Intratbora^ scppumtloa. 

In oany cues of ruptured patmonary baceas 
a putrid pyupeeuauthixu reaolta doe (o a free 
cuBummlcatioo b e t aa n the empyema and the 
Intxapulmooniy abacen carlty and benoe with the 
broochbl tree Tbe edology of tbe pleural Infee 
tkn In thb group b obrkraa. There b another 
poup of caaes in which no brendKcileura] fistula 
B prexaL In this latter (roup the pleural In 
fectloQ b probably doe to t^ rupture ^ a mlnate 
rabideum abecect, which b eo smalt that no 
bronchial mmmiTntf rWi vith the empyema 
cavity b ertablbbed, Tbe pleura b hfecl^ by 
a dlr^ extenaloQ frem a type of fafeedem 

In the underiyinf tnog More oc less eilenah-e 
pDeumonltb may be praent In s considerable 
pcicentare of these cases (tboe b a bbtory 
of brooodjmtasfi piwerffri g the amte fEoma. 
In most Instances In whlu such a bbtocr b 
bekinj, the infectloo in the htn( and s e c o niia ii - 
ly In tbe pleural cavity b doe to asplrmCkn of 
infected secretloos from the mouth and upper air 


pe»»g»- 

A mixed bacterial flora b usaaBy present In 
empyema. Fnsi/orm banlli> spiro- 
cbetes, anaeiobfc streptococci are the meet 
freqoent findingt. Other ormimts, i nc fad h ig 
ma y sbc be prescuL Symblosb teems to 
be an fmpartant factor la tbe Mctioa of these 
ocjanbna. It baa been sbown expeiimenully by 


Smith that a ambi na t l o o cf otpahoB h sea- 

to proioce a fcsd-smefllM tiacm i. Bn 

la every case la our series la wildi imtoCc 
cnllnres were made anaerobes were danaacniri 
to be present In the pus, Streptocoed woe fc 
most frequently dcmoiatiited orgmlHCL botk « 
the acrobfc and anaerobic culCnrnTHemjTtk 
streptococci were fr>mrf mere trequeallr tia 

Boohcmoijrtk strep tocDcd b both the tertiJeed 
anaerobic cul tnres. Staphylococcni urns wn il» 
fieqoentlynteseiit and often rrriT both tertii* 
and anaercKfleaUy FosifcrmbadlhweniieqacB- 
ly denaaostrated on direct «nv^r of the pD nd 
tomedmo on caJtnre. Spirilla, St^tmomcaj 
albus, Btfflliis pcotens, BadOos «pbri~1^ pwes- 
aocotri, bidlE of the colon croup tad tne 
unidentified bacteria were abo looad 


STMTIOltaTOlOOT 


On tbe barit of tlwfr history cm cf potili 
onpyrma may be divided Into two fioops. Istk 


one croup thm U cxpectoratloD (3 (od nta 
which Inokala the p 


lej ats encc of an anacrcac cip- 
puiatlve prtetn. The sputum may oxatlma 
IntripnlxMsiajy focus, such as a pchaotaiy sk- 
accaa cr braochketasb, or from an uaerobk ca- 
pyema with bereochopleural fistsk. latbeiRvi 
group the foul ^tnm b absent aod the ijap 
rnpn may suQiest an oder 

than a soppurarive process nther b tbe ka( « 
the pleural cavity 

The tnajerity of cases ef putrid empyesaOT 
a hiuoty of pr evio us fatrapuiroooary la fccrica, 
Thne nay be a blslcsy cf a chroofc proAtfOrt 
cough, and the spu tu m may be pumlent uri ri 
rimrw fooL These are mostly casa of chr aa 
brcochlectaib cr dironic puhoooary ahsce*. b 
other cases tbe hbtocy sugg ests an 
mooaiy sbsews which then rur^nnB i'^ 
fdenraJ cavity The severity of tbe tpra 
the rli-n" the e mp yema developi dqwndi 
CO whether a locafieed or extensrre emyjOiu 
resuhs. When tbe perforitioo of the pdme^ 
timxm Is bit! e iocslited portiaa d 
cavity there nay be little change In tbe paneotl 
symptoms. When an inaeroHc sL*±* rupesw 
Into tbe free pleural space, tbe ^^mptoos uPT” 
very acute and the patient's ccecbtlai 

rapidly worse. In some instances the 

no trri^T raiie sputum doe to drainage , ™ 
cootenU ef the abscess into tbe plcunl ow 
In Iboac cases of putrid empyenn wttbw^ 
hbtory of acute puhnonary 
symptoma suggest a pocTunonla. ^a mte P ” 
b usually charactemed by m a libr , . 

pila in the chest. Ttee nay be a angh wUm » 
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hu ruptured Into the free pleonl tpar* Lccq 
rtcognlied for tcinM tfme. The* p&tfenti ate 
beat treated by open tboiacDtan^ 

In an anaerobte tm p jeiiia wUhoot cflnkmliy 
demowtrahle pohneoary abacai aad wlthoitt 
bToodtoplenral fistnla, there b rmially nnwat 
ranted delay In faatitndng proper therapy Opes 
thotacotomy with rib r eW etk e ihoold bo per 

formed aa aooa aa tlte dla^ och of pa trid empyema 

b CDofinned by aapiratlon. There may be a rare 
caae b which it may be adrantageotti to dkay 
the thoracotciny for a day or two bccaaao cl a 
maaaiTc Said acmimilatlaa with Trw^»«rifKl 
p l a rn DcnL In mch an inttanr-r fodafoo aoder 
local UKxtheib ihoold be made throogh the 
fubcotaneota tbaoei, deep of ti^e 

thorax down to the riba aod intetcoalal 
at the dte of the czploiatorT aapiratioa. Thb !&■ 
cbioo ahoold be made within a few hooia of the 
£rat aapiratkiL Further aapfndoDi are doae 
throQjh the open wouad, whkh b packed with 
zioc peradde ganae. Of cmrie aocoe caaei of 
anaerobic emp y ema may be aaplrated repeatedly 
witboQt a thoracic wall infecdan devdopuig bat 
the hyidmce of fafectum fofkrwing (hoeacenteib 
U quite hi^ and, when ooce aenlaped, the 
thoracic wall phWmaa b of aoeh aererity that 
aride fnm intnpglmoiiry dbeaae It U the nuat 
importut factor in the mortaHty lo tfaeae om. 
Thia b estirdy dlfereat fn» the alcaathQ la 
aerobic tan p rei na i, la which, with proper tech- 
DlqoBf InfecaOQ b the thcea^ wall b rebdrely 
imcocuooa foQowbg thocicentecb, aod. If lofen 
don derekpa, tt can ocnally be etsly cootrailed 
by lin^le toeuarea. 

The rcaaona for tbe aencni and freqoent tbo- 
radc wall Infectkca with anaerobic anpyema are 
■croaL The pnub often watery bcfaajarter and, 
therefore, can leak throogh a ainill needle track. 
Secondly we are deating with anaerobic organ 
fcTrt which arc Ukeiy to pin a foothoid b a pane 
tore woond b whkJi cop<Stiooi are ft»ocable for 
tbar pwth. Tbe ca* with which apprecabk 
amoanti of thb mfccted floid leak thxoogfa the 
nw-dbi track b the btercoatal nnadca bu been 
conWacingly abown at opeaticaj when tbetJciiiiJ 
carity b needled after the cheat wall Incbbn has 
been cauied down to the dbfc The fact that gEraa 
kakage of the pta occnia and that it grarUatei 
dcTwnwmrd frem the ponctnre alte beneath the 
deep thoraac muaclea b ibown bv the kiatioo 
of bfeetkn b the thorack wall, which may 
extend almoat entirely b a downward direetko 
from the aspliatioD dte. 

ScTTy wl drainage of thoracic wall bfecbooa 
following aapiratioQ of an anaerobic empyema 


may be debyed becao* a ceDoUtb nty Ika 
“ •Ira b dksM^d. ThepMiBallTofttB 
jnit o ertxide the rib* and beneath tbe 
mmriei . Tbeiefore tendenw and ww nrriis 
may be the cnly bdkatko of chert wall bfc^ 

Redneaa of the akb may bo abacnL Fkictailia 
b nulty not demoostnbte became cf tkeka 
lite of the pomlent coflccriop. For tbeae mm 
•ermj dtya may ebpae before the ctet aallh- 
fect i o o fa cooridered ready for liv4«lnn lal (lr»ly. 

iM By tMi time extenifre gangrencm bfedfca 

oJ tbe dm tfanrea of tbe thorack wall twbt 
praenL We hare mm extemhe netTcwb cf tk 
timta within a day of a thccaceaterii vkki 
yielded thin fool pen. The perkatemn of rft* taf 
aeapob may be deatroyed with rtaohant ortio- 
myeHtii. 

Aa mentiooed prerkoly with Ttty few & 
ceptkna, a tbcracotoa^ with rib reaecra li nr 
famed imder local anatheab aiwxa as the 
Dcafa fa made. Tbe patknt b ptued b ack i 
pcdtkn on the opentfng table aa not to loodUa 
bnTrhfal tree with poa in thoae caaei with fitt 
bfoochoplcnial cornzmmkatkm. In a awdtkr 
ahfe number of caacs the ootr mfe poetkn b vhi 
the pQtksit ilttiitg nprigfat Tbe wngecD Umdlf 
ahoud soperrbt the pfadog of the patknt oo tk 
operatiDg table »o tne preoer poatke for that 
partkalar patknt may w cta wa i . 

A long uxfake b gwd» thnajgh the ars d 
axpintkcL Care b taken not to ouducct tk 
nnuefaa. A rather kDg aegment of coe or ec 
catkeiaPy more riba b removed. The empyaa 


be hi tbe evmt that thb ahoold not be the 

cue. If there b ■ocklng of tbe woond UKchtei 

whb raedlutliial ihift, tbe padmt t baild be 
promptly roiled over onto a largB wet dia kagaa 
fh?« wCJ mMrtedJydnDlahb tlieCowof air thirngk 
the op ening Although we have alwiya been pre* 
pared to do thb, eo far we have not fomd It neaa- 
aary Tbe poa b renwred by aac l lop and thejta- 
enez cr of broDChkl fittnb noted. Occ^ 

jfcoally tbe opening into a polmocaiy i * 
enlarred. Large roober tube drama are faaeited 
It b impeiatiTe do futmea whataoeter tie 
faacited In the thorack waD. A lingfc wtart 
laaerted for the w npe ae of aochorlnf a drabv 
tube may reanh In a ipreading ihceack w^to- 
fectioo of a lerfooi natme. Adheifvc rtzxff^ 
may be anployed Inatmd. Tbe edgea of the wtro 
riiOQld not be rtiapped, u tbe farm 5 

mat tjprt. The cheat wall woandb packed wttk 

gaoreaoaked In line peroxide. In nnall empyoBi 
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s£«-vg5f““- 

Zmcpero»de^^^^^^^^{ections W ^ senes 

“' “Sy-wo o> ”S hS 

S»ed SU^P^By W a phlaptoa oi 


„d Bta Btatactc adtll 

,.U hJecU» 

S’^y “J^'SeplSSS'at'J'g^Sm toS 

S? r 

and other anaero 

material „hrntmR conditions ^ mfec- 

“vanoua tmgfSoaaiy a'>'L*'S^' “out 

“ »''^:opaP»f ^ 

tion T^° P rardiacs, and 2 01 patient 

P^ti^^sTted before tboracotog^ ^dhte ^th 

S': £«hepahg-^,^S eenetal atteno- 

cervical ^^®“^omc nephritis 
sclerosis and chron 

postoperat^i^ prognosis is 

V/ith pr°P"tS"p^eSS^ 

ndor may be movement If 


SSsen^mpy^ 

peroxide p^Ub^ st 

^rrOtoSerVa^te^Secfo^ Sg 

efiecuve m ^^^ent the damage 

should be tab too quicbly cause 

r hioS5®i hs. 

)f the 23 cas« 8 of the 9 cases .tt a febrile ° „ should be P^°^°°r\enefit 

''»r'';'aSSorVrfon?''i >'”!*?!, “rolta lomta ha- B«»S?noB 


Sfle »* aP«"Su^’'®‘'™^= 

partly adheren remammg case wh 

of the 23 cases In tn „ r the g cases m 

feSs4Sig 

ViPCintlS to the thoracic \unewas not ad 


dancer of this comiytav^”-; ^ Uiis sei.a-a 

howacr.becau^mostof ^^ ^{ter a 

had a thoncolomy I« 
single nsp'^tion ^ te aspiration a 

infections developed atrer^ & ot W 

"cm clinically n'Amfe^ jvi^*^/^se ^ad thr^ 

on\v thoracentesis Th ^^th ^ 

aspirations P'^^^’^the thoraac vrall died 
valh phlegmons of ^ diabetes mclhm^ 

of these fatal drained until 4 da>^ 

and the chest ami aras not^^ ^ chest 

after die thoracentesis in 


'"painful swollen 1"'*“'^ ''post^^raUve 


^imnage of the emp>cma ^ tebnle for 
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vu dnloed. TUis vu to be dilefljr doe 

to the ilcnr ctaidenci of the Intnpnlmonuj fo* 
fectko. Leai t)gn >g>f ol the pathsts bccuoe 
afebrile irithfa 3 weehi of thoracotooiy Several 
coQtioaed to be febrile for ahnoct a iDOBtfa aod 
fa 4 caeca the tanperatnre beouoe Dortml oo^ 
franifi to 7 mcki after the eapyeina wu draineo. 
In vler oi the ikrv wbridrace of the btapa}- 
monaiy Infectkn, and beauzee we did Dot whh 
to dnchai^ theae patfcnti while the e mp v cu u 
cavity wti of erffidat tlK to reqaini * dnimn 
tube, the period of hoepftaHzatkm waa picfonge^ 
Most of the patienti rcmatpcd b the hM^tar/ar 
a period of t to 4 mfnt>r< from the of admit' 

mtrui 

Three of the 13 patfeati died, J^vbc a toot 
taHty of T3 per ceot One patient &d at a retolt 
of TTml ripV polaKcary a b a ce a K i tn extendve 
pblegmcn cf the chest wiH which foUowcd a 
thancentedt dooe 4 days before the thoncotoon 
This tame pa dent alto had aa anaerobic tno- 
phrenlc abacem cc the tame cide and cQabetes 
mdBtat. Death wat chMy doe to the extentfre 
btrapnlretODaiy RrppiuetlaiL The tecced death 
occ urr ed u a result of diabetic addoafi iritkfa was 
Dot coDtrdled becaeic of a chest wall phlegmon 
and aa oadraloed aeaeroUc e m we a i a . In thlt 
cue we feel that eviy draloage of the etnpyema 


bef ere the efaett wiD becama Infected km 

rcwlted fa a aoccetaful outentne. Tfa aW 
death wu aho fa a cate fa which 
was delayed, and there wu an rmhxfccdpi 
mcnary ahsom 

All to patients who r ecovered oiDtentoi da 
empyema cavity after theracotany tad li(i 
WDOndl healed, hone rci | i ilf ei l 
pTocednret u far u the em py tmi wu frmr m ri 
Some of the patients co ot ia i i ri l to have dsmic 
coDffa and sp ptu m dtie to p^rdfriit k'tFip l 
monary dfaeue. 


I Fnfald empyema sbooU be (fiSetotktrf 
from Mioblc empyema.. 

t. Tboracen ten fa casa of putrid empyrxaii 
ixsodated with consUenbls dantei of 1 don 
thofsde wall fafectico. 

3. Early open thoracotomy b the tnatnstd 
choice fa putrid empyema. 


K£rai£NCE8 

u Jonac^B A^tadkfrrnrrT, F L. Asa. tea, >01 
Kcnm kaf Emama, S. Am. J Ob (Mi. 

j. IdeBi. Ajk Sqis, 034. emire). 

4. SicmD T CulsSwAdgendEAlfllOgto 
kr Fna^pfnriwCaJ UntMa SthkDcn* OiW 
k WCkkm Ca. toa 



MAMMARY CARCINOMA 
A Review of 2,636 Cases 
IAN MACDONALD, M D , Los Angeles, California 


T O augment the already voluminous and 
frequently repetitive hterature on mam- 
mary carcmoma is an act which one 
should contemplate with considerable 
misgivmg More articles have been pubhshed on 
the subject of carcmoma of the breast than on any 
other smgle regional form of cancer A greater 
number of radical surgical procedures have been 
performed for mammary cancer than for all types 
of mahgnant lesions of the entire gastro-mtestinal 
tract (24) The accessibihty of the breast, its pre- 
dilection toward the development of both bemgn 
and mahgnant lesions, and Die complex pattern of 
Its hormonal control have made its problems a 
matter of mterest to mvesbgators in widely sepa- 
rated fields Nevertheless, the accumulation of 
knowledge concemmg mammary cancer has not 
produced any commensurate degree of agreement 
among research workers or cbmcians as to its 
problems, either epidemiological, etiological, or 
therapeutic 

The present study is based on a review of 2,636 
abstract chmcal records of carcmoma of the breast 
m the cancer archives of the Amencan College of 
Surgeons Although the College estabhshed the 
cancer archives pnmanly as a repository for the 
abstract records of “cured” cancer cases, the ma- 
terial reported here mcludes 1,511 5 year “cures” 
and 1,125 cases m whom recurrences or metastases 
developed withm the 5 year penod Contributed 
by many institutions and mdividuals m the Umted 
States and Canada durmg the past decade, this 
material is obviously not susceptible of analysis by 
methods used m the review of consecutive cases m 
a smgle msUtution Any attempt to evaluate the 
therapeutic methods used m such a collected senes 
would be particularly fallaaous for this and other 
reasons mentmg wider recogmtion 
The number of cases mcluded m this study is 
suffiaently large to make possible an evaluation of 
certam factors of mterest in the genesis, prognosis, 
and management of mammary carcmoma The 
factors studied are seven m number age, family 
^story of cancer, chddbeanng, lactation, known 
duration of tumor, stage of disease at treatment, 
and the survival of “cured” cases after the 5 year 

From the Department of CUnical Research American CoUege 
01 burgeons Bowman C, Crowell M D Director 


penod All of the cases included in this study are 
recorded as having had histological confirmaDon 
of some form of mammary carcmoma Instances 
of sarcoma of the breast, and of caranoma in the 
male breast, have been excluded " Five year cure ” 
cases are arbitranly defined as those m whom a 
rmnimum penod of 60 months has elapsed f oUowmg 
treatment without chmcal evidence of recurrence 
Practically all of the records studied were submit- 
ted on the abstract cancer record form recom- 
mended by the cancer committee of the Amen- 
can College of Surgeons, the uniformity of which 
gready facilitates this type of study Unfortu- 
nately, as shown in Table I, the vanabihty of detail 
m which the forms were completed proportion- 
ately determined the number of cases available for 
analysis of the several factors studied 

AGE 

In Figure i is. presented the comparadve age 
distnbution of 1,486 5 year cures and 1,045 recur- 
rent cases, and, drawn to scale, the estimated cur- 
rent cases of mammary cancer by age groups in 
the white female population of the Umted States 
Table 11 shows the detailed figures from which 
this graph was constructed 

The number of cases up to the age of 35 is not 
suffiaently large to be of real significance There 
IS, however, legitimate cause for mterest m the 13 
cases in which patients were under the age of 25 
years Ten of this group were 5 year cures and 
only 3 were recurrent cases Most noteworthy is 
the shght but consistent percentage excess of 5 
year cures over recurrent cases m the age penod 
from 36 to 50 years Past the age of 50, the per- 
centage of recurrent cases is greater, and this un- 
favorable balance carries through to the most 
elderly group of 70 and over The curves, both for 
the 5 year cures and the recurrent cases, roughly 
parallel those for the estimated current cases m 
the general population mdicatmg that age is not 
an important prognostic factor m cancer of the 
breast 

Such a conclusion is m sharp conflict with a cur- 
rent attitude recently expressed by Pack and Liv- 

>The expression "recurrent cases ’ is used throughout to desig 
Date cases in which recurrence or metastases appeared brfore the 
5 year post treatment period elapsed 
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tbtt cAoca of the breut h * madt nun 
tiheaja to Toong womai in mtj 
life cr oVd age So fencral lua tbU ImpccMloQ 
become that there aeemi to be an atiuuk in 


end-naolta at atngknl titatment at the Jcbti 
Eoctina Hoapital frtin 18S9 to 1931 tm coa- 
doM that no eantk] vui^kij co«U be iben 


fflinr cflnim ol adopdog ieat aggreadre thera 
pntk CDCasurea b patienta nadcr 40 ycara of a^ 
Tbe rapid coorae n( infl\ram*tocT ordoima d 


for the age groopa fran ^0 to 70 vtan. An anatr* 
of perrastage 5 jrai aarThah^byagcpotgaei 


Tbe rapid coorae d infl\ram*tocy ordoima d 
the breast, more cnrnnxai b womo, and 

the graaity d nummrT ardncm oeconbg b 
the pregout or lactaong patient ondoaht^y 
lend adJifkioal wdghe to thk otti e no e. One alao 
has the hnpKemoa that the atatlsdci bm ^)e> 
cfailljrd cancer bstltotkxa axe wdgbted by the 
proportkia d referred problem oKa mmocg 
younger iromen. 

A number of stodiea of end results In general 
InstltntioQB bare demonatiatcd that age hu DUk 
bearliigaDprocDoaU(5. 10. ti [S,i3,iS,a9) The 
bob^TWT of endcDCe, in tact, bdlcatea a mcee 
favora^ outeome for utienti b the foorth than 
b the itxth decade. Eraaf aod Leocotk, b a 
atn^ of i,aoo caaea, after correetkaa bad been 
made for natural factors of longevity fcarod a 
distinct <■«>— of 5 and 10 year enres b the groop 
under 40 yeari of age orer tboK b the alxUi 
decade. Lewla aitd loenbcff atocBed the 10 year 


.740 caaea, reported by Harrington b luj, she 
saobstralea the kaa favorable reanhs a tnst 


daDObStralea the kaa favorable reanhs cf tnst 
meat b women of 55 to 64 ycari of age. 

The cvtdmce pnacsted bm lUf w 
the ccntfBtkn toat the best leanlts m the tr e^ 
nvat of bceaA <•■■»■*»> ■ are obetbed between tk 
area of 55 tad to. Tbe iheak that an 
vtrukoce exlata Icr mammary cardnooia u tk 
yvaof la not verified. 


InformatiDO coocemlog the bcieditiiy bad 
ground of cancer patients gieaoed from erdisiiT 


TABLT n.— AO* DC a SJI CASES 


TABLE Z — CASES A\AIIABIX EOE AKAiTBiS OT 
SEVEf EACTOIS DC S 636 EECXMUJS OT UAH 
UAJtY CAECDCOUA 


Af« 

T Aa^^V ttoty d onm 

Damfeci tongr 

Buga of (5 yrv met) 
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TASLX IIL — mriLlTT Df 1^17 CABS OT 
UAMUAKT CAldVOMA 



M 


mnnber of chUdrea bante fc- i-m t btTC Ihtle <* 
ao infltKDce In prognocU. Tben cooch»iana «n 
drawn froea the diU pr eda ted tn T»bfc HL 

lACTMWjr 

Info nr at kto coacernliLf the faoctbxal «ctlnt7 
of the brciJt wu AnOaole In oeir t,u 6 of the 
» fijerecordirrriewtd SevmhTOdrweid forty 
two 644 p«r cent, of thete ptdencs wen dqId- 
ptroQt, hot thU fiftire t* benfuj’ wd^ted by the 
pNutdCy of Infornatke In the Abrtnct rea]nbcd>- 
cemiag kcutlon b parout wooko. In onfy 404 
recordi of diUJbfferfat womoi wms there utj np- 
pronch to •athlnetory InformttLn canannliig 
tbeh UcUtloD. In cun, the etetentmt dot 
mnl” ItcUtktn ippeued, and aoefa atatemmta 
were accepted at Uce Tihie. It h more than 
probable however that cartful qoestknhig wQl 
d bcloae many aboormalUlea of lacta tion In women 
who tTftwfmln iTTVfrtutn rtcoOcctiom of “uocinal 
lactatkii(i) One hundred and forty-two of tbeae 
404 paroQS pallenti either had faflM endrelr to 
Of daring hetatke hid mffered aaefa ahef 
ntknaai caked” bccnatJ,abtceaa, and poetpcial 
maatlrit. Twenty-eiffat addltimal patknti had 
uiu ie d lea tlari 1 mmihi after one or more dr 
Bv eiic a, axnpaiea to the 6 roocitb period of beta 
tks fcoenlry accepted as deslnhle. In prmcti 
cally all irvitinrii tboac abnormaEties of b^tim 
affected the breast whldi n bs eqoc n tly becarue 
tbe site of cardooma, aral in a constderabk nuiO' 
ber the canerma breast akoe had been afficted 
by inflammatory doilnx bctatloo. 

Udng as a staodard ^ almiut's fi(iiTe that so 
per cent of American women m a cootid aeiica 
had not lactated, tn FIfiirc j Is diarted the beta 


of cases. Settiw^ 
the 741 nnlHpajoai cases, in ijo, « 4JT^ j 

W Piroia women with tm^cii«r,UekBt 

M blled properly to petferm hs fMM 
fnnctkm ofWtitioQ, 

Faflare of nonnaJ hetatkn u a brttr h ik 
geo^ of maimnary cancer b a the* aUi b 
received cocoplanentary verifleatkn fnm 1 n. 
ber of clinical and expaimentU stnaei ia nml 
jrats. Adair and Ba{g(i) tn a rtitdy e< sx cm, 
ftwnd only 8 per cent with accnrttt hba^ 
normal brtatfcn. Walnrl|ht forml faflon d b 
tadoQ in 40 per cent of 6^7 pwtknts, y 

only to per cent in 541 controf Ia c- 
ported that 31 per cent of 156 breast c«Bca cm 
had nsTO beta ted, without twnriri of ilur 
ro al i dt a in betatioo. In a trfVii* of Afdcn iW 
b ines whose wtmen habftnally nurse tkir dl 
(hear for i to 3 years, E1H« (ooad that maemruj 
cascrt was a rare fisease. 

Notable experimental erldence cn thh sdijea 
has been addneed by Bagg and hh co-rabn 
Bag^a "foTictiontl test "in mice coostoefn^ii 
bne^ng of females cooplrd idth pceveiri cn d 
snckJhg hr withdrawal of the Utters as cuir » 
pcasible after birth. By this means itjains el b 
bred mice srith low spmtaneocs iocUesa; 4 
mansnary cancer have dmio^ a fiettly h- 
creased ratio cf soch Qnnon. U C 57 stms 4 

mice which appamtly had not dTRie^ a Bsa- 
Bury tuwMTr in to yean of IfibreetSng the (bc 
dooal test prodoced majamary tnaors b 15 po 
cent of the anlmab snhjected to this f om a 
physiological strcM. Bagg has further batin 
tbe inctience of mammary cardnooia in 
by Ugadem cf t^ terminal docta The cocie<5wsl 
■tuA anH doctal (ffstention led to diangcs b tb 
doctaJ ephhclhim which erentn^ pve rht to 
Inffltradng cardnocnai, 

tjnr'K ajid rlbitral evUenCB IS t** 

been presented makes poaribic the tt a tmifs t tto 
bihue of the brcaat to perform properly hi pT 
siologkal fnnctioo b tbe meat cocslitcnt af par** 
fart nr ia the geiiesb of human mammary 
Doma. Whether the actual etklogkal b etJ b 
m^rhantf I, due to iflitCBtloo cf divts aad 
tIoQ of teoTtion (19) or chrmical, 
retahicd p i u d nets of bctalicro or in repeatri y 
mnMl idmubtian, fa beyond tbe mope 
dfacosalon. Soch analyaes as are reperted ^ 
and ebewbere noubly by Adair (i) 

1**H cam to regard normal bctatloi as a 
of piopiybifa ag«t'Tir carcinoma of tbe bc^ ® 
whxb obatetridans and pedbtridans *wdb 
cognisant Tbcre fa a «ell recDgnlsed tnAiJ^ 
partknbriy among urban women, to mat iw 
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Fig 3 Lactation history m 404 parous patients 


duty of breast feeding, and the frequency with 
which this practice is condoned and even recom- 
mended by physicians is to be deplored It is en- 
tirely possible that the steadily mcreasmg ma- 
dence of breast caranoma in “ avihzed” women is 
m large measure due to complete or partial 
failure of lactation 

KNOWN DUHATION OF TUMOR 

In Figure 4 is graphically shown the known 
duration of the breast tumor from first recogmtion 
by the patient to treatment m 938 five year cures 
and 1,007 recurrent cases The importance of 
early treatment is well illustrated m the sharp 
dechne m the number of cases amongst the 5 year 
cures treated from i to ii months after recogm- 
tion of the tumor Over the same period of m- 
creasmg delay, the number of recurrent cases is 
generally though not consistently greater than 
that of 5 year cures It is, however, the mstitu- 
tion of treatment withm the first 2 months that 
apparently produces the most appreciable mcre- 
ment m 5 year cures With a delay of 12 months 
and over, both groups agam show a sharp mcrease, 
with the recurrent cases m excess The appreaable 
proportion of 5 year cures, 24 8 per cent, treated 
more than i year after the recognition of the 
tumor probably has a twofold explanation Most 
obvious IS the fact that the majonty of these cases 
represent the mdolent, slowly growmg breast car- 
cmomas of low degree malignancy which me- 
tastasize late, or occurrmg in hosts whose desmo- 
pmtic reaction to the tumor is mtense More 
debatable is the concept that some of these carci- 
nomas arose m pre-existmg benign lesions of the 
breast as suggested by the presence of tumors for 
penods as long as 5 years among the cured cases 



Fig 4. Stage of disease at treatment m 1,311 3 year 
cures 


In those patients treated withm 12 months after 
recogmtion of the tumor, the average penod of de- 
lay was 3 08 months for the 5 year cures and 4 5 
months for the recurrent cases Of the 5 year 
cures, 44 6 per cent were treated withm 3 months 
of recogmtion of the tumor, while 34 2 per cent 
of the recurrent cases were treated with equal 
promptness Treatment was instituted more than 
I year after the tumor was noted m 24 8 per cent 
of the s year cures and 33 3 per cent of the recur- 
rent cases Thus there is a definite inverse relation 
between delay in treatment and chance of cure, 
though not as pronounced as one might expect 
OlLerwise stated, 44 6 per cent of the 5 year 
cures were treated withm 3 months, and 28 5 per 
cent 12 months or more Mter recognition of the 
tumor Thus 73 i per cent of all of the 5 year 
cures were treated either very early or very late, 
lendmgpomt to the natural division of breast can- 
cer mto 2 general groups those which metas- 
tasize early and those which remam a localized 
disease for long penods of time Recognizing m 
addition the fact that m a certain proportion of 
the cured patients treated early the tumors are of 
the slow growmg type, one is confronted with the 
conclusion that m spite of the importance of early 
treatment m eradicatmg certain early lesions, end- 
results are determmed more by natural selection 
than by early treatment In general terms, this 
analysis mdicates that of every 4 mstances of 5 
year cures of carcmoma of the breast, 2 are treated 
withm 3 months, i from 9 to 12 months, and i 
more than i year after recogmtion by the pabenL 

FIVE YEAR “cure” CASES 

Stage of disease at treatment The stage of the 
disease at the time of treatment m the 1,511 cases 
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ment because of the presence of axillary metas- 
tases IS therapeutic defeatism at its worst 
In general terms, it seems evident that of every 
ten s year cures, not more than 6 are Stage A at 
the time of treatment, usually the other 4 are 
Stage C, and very occasional patients will survive 
5 years or more without recurrence when the dis- 
ease has involved the supraclavicular nodes This 
IS not to imply that all patients m the Stage C 
group should be regarded as candidates for radical 
mastectomy, for their therapeutic management 
demands the utmost mcety of clmical judgment, 
based on a number of factors beyond axillary m- 
volvement per se In fact, there are cntena of 
operability withm the Stage C group, and many 
cases m this senes are examples of the failure 
properly to apply such cntena The pomt, how- 
ever, must be made, that almost 40 per cent of 5 
year cures wiU accrue from the proper manage- 
ment of Stage C cases, and consistent therapeutic 
mdolence m these cases will result m the loss of 4 
of every possible ten 5 year cures 
Survival For the purposes of this study, a 5 year 
post-treatment penod free from recurrence or 
metastasis has been used as a cntenon of cure 
There are certain forms of cancer with a predilec- 
tion toward delayed recurrence so notable as to 
make the arbitrary 5 year penod a poor gauge of 
therapeutic success Basing his opunon upon a fol- 
low-up study of 167 cases, Bartlett concluded that 
what happens after the fifth year is relatively 
unimportant,” statmg that only i patient died 
m the second 5 years There is no sm^ amount of 
evidence opposmg this conception Ducumg re- 
ported a progressive decrease m survivors from 8 


per cent at the end of 5 years to 2 2 per cent in the 
thirteenth year From the fifth to the fourteenth 
years Lewis and Rienhoff followed 322 cases, the 
survivors decreasing from 30 9 per cent to 8 7 per 
cent, the maximum loss occurring by the nmth 
year Matthews made a lo year follow-up study 
and concluded that a patient surviving the first 
5 years had a 62 5 per cent chance of living 10 
years, and that deaths between 5 and 10 years 
were mainly from cancer rather than from inter- 
current disease Survivors in Perry's senes of 653 
cases decreased from 28 per cent at 5 years to 16 
per cent at 14 years In 419 cases of recurrence 
reported by Pf abler and Vastme, 7 per cent ap- 
peared more than 5 years after treatment. Breast 
cancer has recurred more than 30 years after 
treatmenL 

In this senes, 1,207 cases were reported at a time 
when they had been free of disease for 6 or more 
years, and of these 869 were 6 to 10 year surviv- 
ors, 264 were 10 to 15 year survivors, and 74 for 
more than 15 years The curve of survival for the 
869 cases of 6 to 10 year survivors is showm in 
Figure 6 In Figure 7, plotted against Daland’s 
statistics of survival m 100 untreated patients, are 
the mortality curves for 238 cases in which the 
time and cause of death is Imown, for those dying 
both of recurrence and mtercurrent disease It is 
evident from these graphs that the number of re- 
ported survivors and the deaths from cancer, both 
m treated and untreated patients, level ofi after 
the ninth year As a true gauge of end-results, 
therefore, the 5 year yardstick is best replaced by 
one in which curative achievements are measured 
on the basis of 9 or 10 year statistics 
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TABLE L— INODEXCE AND DBTRIBUTICIN OT METASTATIC COOffTEJ 
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metastatic growths at the tune of operation, an 
analysis of the cases was made on the bases of the 
procedures to which each patient was subjected 
The cases were divided into two mam groups The 
first consisted of 70 cases m which no exploration 
was earned out This included 22 cases, 6 6 per 
cent of the total, in which no operation was per- 
formed, 18 cases, s 4 per cent, m which emergency 
operations were performed because of obstruction 
or perforation of the bowel and m which explora- 
tion was not feasible, 9 cases, 2 7 per cent, m 
which treatment was given by fulguration or 
irradiation or both, and 21 cases, 6 3 per cent, m 
which the tumors were inadental findings at post- 
mortem exammation The second group consisted 
of 264 cases m which opportimity was afforded for 
exploration of the abdommal cavity by the sur- 
geon This group mcluded 13 cases, 3 9 per cent, 
m which exploration alone was earned out, 38 
cases, II 4 per cent, m which paUiative* proce- 
dures were earned out, 44 cases, 13 2 per cent, m 
which prehrmnary operations— such as colostomy 
or ileocolostomy m antiapation of subsequent 
resection— were performed, and finally, 169 cases, 
SO 6 per cent, in which presumably curative oper- 
ations— resections— were performed 
Smee the cases m the first group afforded no 
opportimity for the surgical recogmtion of metas- 
tatic growths, the postmortem findmgs alone were 
presented m Table H, chiefly for companson with 
the findings m the second group As would be 
expected, the highest madence of cancerous ex- 
tension, by local mvasion or by metastasis, 
occurred m the group of cases in which no opera- 
tion was performed because of the debihty of the 
patient or climcal evidence of widespread metas- 

dMienited u palbatlvt not only when, btcauje of 
t>( tnetaatoU no attempt waa made to 
lUhed oeromprejaion or short drcnltlng alone waa estab- 

^ presence of obvl 

“old n^fe'ret^c^ ^ eitensions of the tumor which 


tasis Likewise, the lowest percentage occurred m 
the group of small and unsuspected early carci- 
nomas which were madental postmortem find- 
mgs 

In the group of cases m which the opportimity 
for exploration was afiorded, a companson of the 
operative and postmortem findmgs m the cases m 
which exploratory, palhabve, or preliminary oper- 
ations were performed is presented m Table III 
The surgeon’s opimon regardmg local mvasion 
and all metastatic growths except those m the 
hver was credited only when borne out by the 
findmgs of the surgical pathologist In the case 
of metastatic groves m the hver the surgeon’s 
opimon was recorded regardless of confirmaton, 
which was seldom practicable The average 
length of survival after operation was 43 7 days 
alter exploration, 66 3 days after paUiative pro- 
cedures, and 16 8 days after prehrmnary opera- 
tions Marked discrepanaes are seen to exist m 
the mcidence of mvolvement of the lymph nodes 
between the operative and postmortem findings 
These can be explained by the fact that m com- 
paratively few of the cases m this group were the 
regional nodes removed for examination by the 
surgical pathologist The abfiity of the surgeon to 
detect metastatic growths m the liver was fairly 
accurate, as will be shown later The discrepancy 
m the case of other metastatic growths is due to 
the fact that only those which lay withm the 
pentoneal cavity could be detected readily Local 
mvasion is seen to have occurred in 71 i per cent 
of the cases m which palhative procedures were 
performed and m only 5 3 per cent of these cases 
were there no metastatic growths The high mci- 
dence of metastasis— 52 3 per cent — in cases m 
which patients were subjected to prehmmary 
operation is of mterest, as it mdicates that man> 
of these cases would not have been suitable for 
resection had the patients survived 
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TABLE IV —CASES IN WHICH CURATIVE RESECTIOSS WERE PEEFOUm) 
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pulmonary embSwm. The findJnj* b those cases 


prtsomably ihoold differ vsrHuk frma tbesa- 
dldons kft by the targeon at the ci:aji:lirdro cf fh 
opoati^ at kast b to far u the ttahd of tk 
tnnaorfa coD ce med. In thh greop cf i3» 
the soTgeoo found no eridena 0/ citmnw h p 
caaea, 3^9 pex cat Wbm Ihm 31 c*K»ty 
toneoopfy nometasutfcpowthfwotwoio* 
41, or Ssj pe cent Of the 9 
17.6 per cent, the pathoi<«i*t found aetafii* 
growths b lyinph nodes b 4t « 7-^ S 
the Ilfw b 3, er M per cent, and cijtwwt* 

I cr sjo pet cent Readdnal carciuanawa***** 
b * cases, 3.9 per cent In the 80 cam f ti jw 
cent, b whtt the loiiea) fnmd crldi ^ ■ 
ertnakn— local bvaalco b 48 cases, nac ttCn* 
to lymph nodes b SS cases, and other meitsCT 
b 8 cases— 5», or djjj per cent, 
meiaatatic growths at postroorton enniaw*. 

.V. .□ — — .Intry. -rn ivr «lt OCtSf- 


meiaaxaoc growLoa u pc i» m»uu **** " ~ 

In the sS remaining cases, 15.0 per c eaL o e^ 
talk growths were f cwod In hmph nak* “ f 


grewtm wac xuoiju lu — - 

cases, II 3 per cent, b the Dtct in 8 caws, 10 0^ 

centande fa ewfacT c b ii ori3JpercfliL 
■1 carcbema was detected b s cases, 6.5 p® 

bB <•"** b which resectlco wst o* 
lied out^the •argroo found no eitd uko nJTJ 

•ioD la 61.7 per coit and 6 3 ” _ 

were free of metastatic growth at nefl^ 
Kesldual carcinoma was found b 7 -^ 

The reapeosibiHty U recogniibg 
growths does not f*n 00 the rngisM a^ 
nwMoy sldrtal, errtab hectic meWt^ 
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may be spared futile and unnecessary operabons 
On the surgical pathologist rests the duty of 
identifying involved l3Tnph nodes and of confirm- 
ing gross evidence of visceral metastasis Next to 
the regional nodes, the liver is the site in which 
metastabc growths are found most frequently 
Smce biopsy of suspicious tissue in this organ is 
notpracbcable roubnely, the discovery and recog- 
mbon of caranomatous implants fall to the sur- 
geon Wth what degree of aptitude the surgeon 
meets this responsibibty, the following studv 
mdicates 

In the entire senes of 334 cases, there were 260 
m which adequate opportumty for explorabon of 
the hver by the surgeon was aBorded In 224 of 
these he considered the hver to be free of metas- 
tabc growths, in 12 there were areas which he 
regarded with suspiaon, and in 24 cases, he felt 
that metastabc growths defimtelj-' were present 
Of those cases in which the surgeon thought the 
hver was not involved, postmortem evaminabon 
revealed an umnvolved liver in 197 cases, or 87 9 
per cent, and a carcinomatous liver in 27, or 12 i 
per cent In the cases in which the surgeon was 
in doubt, the pathologist found metastabc growths 
m 6, or 50 o per cent and none in 6, or 50 o per cent 
In those cases m which the surgeon beheved 
metastabc growths to be present, the pathologist 
confirmed ^e impression in 22, or 91 7 per cent, 
but did not confirm it m 2 cases, or 8 3 per cent 
Factors conlnbuiing to rtcurroxct The most 
common cause of so called recurrence, in the broad 
sense of the term, probably is the fadure to remove 
some porbon of the pnmary growth or some of its 
secondary colomes It is questionable, but pos- 
sible, that in some cases implants may occur by 
contaimnabon dunng the process of exbrpabon 
But a very common cause, which usually does not 
receive the attenbon it ments, is the presence in 
the remairung segments of the bowel of areas bear- 
ing mahgnant or potentially mahgnant growths 
which have been whoUy unsuspected In the 
group of 169 cases m which curabve resecbon was 
earned out, independent cancers were found m 
the bowel at necropsy in 7 cases, or 4 i per cent 
Although unanimous agreement is not yet forth- 
commg as to the relabon of adenomatous polyps 
to caremoma of the large bowel, there is httle 
room for doubt that m many cases the r 61 e played 
by polyps is more than coincidental This impres- 
sion certainly was borne out by the present study 
Adenomatous polyps were found m 114, or 34 i 
per cent, of the 334 cases reviewed In these 1 14 
cases, defimte mahgnant changes were recognized 
in the polyps of 16, or 14 o per cent The ade- 


nomatous polyps occurred smgly m 54 cases, 
mulbple polyps were noted m 52 cases, diffuse 
polyposis coll existed in 8 cases In 15 cases the 
pol3rps were confined to the rectum, in 20, to the 
sigmoid, in 8, to the descending colon, m 10, to 
the transverse colon, in 7, to the ascendmg colon, 
and in 10, to the cecum In 39 cases they were 
distributed over several segments In 5 cases 
their locabon was not noted 
For purposes of companson a review was ear- 
ned out of 100 consecubve postmortem examina- 
bons performed on adults who had died of dis- 
eases other than caranoma of the large bowel 
Their ages ranged from 22 to 80 years, with an 
average age of 54 7 years Polyps were present in 
16 cases, 16 o per cent. Eight of these, 50 o per 
cent, showed begmnmg cancerous changes 
The true importance of adenomatous polyps 
appears when one considers the group of cases in 
which death occurred within 3 weeks of resecbon 
Any polyps found in this group of 13 1 cases in all 
probabihty were present at the bme of operabon 
They were found at postmortem examinabon in 
49 of these cases, or 37 4 per cent In 7, or 14 3 
per cent, mahgnant changes had occurred 

OBSERVAnONS 

Extension of carcinoma of the colon and rectum 
may take place by local invasion, via the lymphat- 
ics or via the blood stream Extension is the chief 
factor influencing operability Local infiltrabon 
IS the most common form and spread by the other 
routes is said to occur relabvely late The extent 
of spread by the respeebve routes vanes with 
different porbons of the colon We found local 
invasion most common with lesions of the splenic 
flexure, a fact which probably accounts for the 
high mortabty rate attendmg removal of growths 
in this region Invasion occurred with 28 9 per 
cent of the rectal caranomas Bargen and Larson 
noted it in 109 of 447 cases of rectal carcinoma 
Attachments most commonly result from inflam- 
mation but, m our senes, only cases in which 
actual invasion of the tumor was demonstrated 
were included 

We found regional nodes involved in 47 per cent 
of our cases There was no progressive segmental 
increase or decrease extendmg from one end of the 
colon to the other Boyd stated that spread is 
slowest in the distal porbon of the colon and 
danger of recurrence is greatest m the proximal 
porbon because of the more abundant lymphabes 
assoaated with the absorpbve funebon of the 
latter Rankin (21), on the other hand, found 
metastabc growths most common in the distal 
porbon of the colon, least common in the proximal 
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portion, uad attribated thk dlitrlbtition to the 
^lecnve Influence eiErtcd by the IjmplMtia. 
\Vc fonnd invoh-eiQent of the regional ly mph 
□odei EEtort nun men with cxniDoina of tb* lecto- 
rigmoid— As per cent— but almoit at ctnunon 
with cecal leaKoi— 55.1 per cent Craig and 
MacCarty foond the Irmph nodes [nvoh^ with 
ri M cent of the canlnotnai of the wtlle 
MeVay found benlveiDent with 47 per cent of 
rectal carcLDocnaa. Tbeae flgurea were baaed oo 
operative (pedraeni and, a u o idi^^y are lower 
than ouri. However GOcfariit an cT David foimd 
68 pa cent nodal Involvement In their paioataldbig 

■tndy of ipeiJiueia of cardnoiDa of the rectum 
removed at opeiatloiL 

Examinatian of the rcgknal lymph oodea at 
the time of operatiaD li of great importance In 
fjtahifahing a prognoiia. Many attempta have 
been made to d ia c o ver lacton mflncnci^ nodal 
In v o lv e m ent NatnraOy the longer a growth has 
been pre a eot, the greater the fOcdlhood of aten- 
doa. Ranhln and Brodm foond that the Inci- 
dence of nodal Invotvement paralleted the grade 
of the bmxr— bued od hlitol«lctl evtdeace of 
dlflerentladdcu Bacoe and Gilbert ttated that 
invadbf typo of lesloaa are tnoct Qkdy to metaa- 
tajue uyea. in hla itody of 100 caaa of 
colnak omcer foond mrtaatajt kaat cammon 
with growth! which protnded into the hum of 
the b o wd. 

Vbcenl metutatk growth* were moat coauDoc 
in the fiver the Itmgi and pleura coeiinf aecood. 
Such metaatatic growth* o c o ined moat oTten from 
oxonoma of the rec tm a or rectodgmold In oor 


lliii vm* in accord with the ohaervadoos 
of Harrfin g and TTmklna^ vho alao noted the 
teodacy of ienems to prodace visceimJ 

Involvement of Bocb atructnres a* the 
hl^dfr other Kgmenti of the alimeitaiy amal, 
and the abdominal wall was omalb by direct 
extemlcn rether than true meUrtaafa. Ovarian 
Involvement was aometliDea by direct erfmakai. 
fTu»rtm« blood-borne, giving lire to a Kiuien- 
berg toiDor Vlacml metaatadegrowthamaybe 
chiefly tympb-borne or Uood-bocne. It feneialty 
is atateti that evidence of fwvt«l involvement b thie 
moat refiabic indication of the p reae n ce of vbceraj 
metaatadc growth*. Rankin and Brodm foond 
the incidence of vbccral loetaataab paraHeHng the 
grade of the primary leaka. Brown and IV anen, 
however expreamd the beflef that the moat valu- 
able tnfW of all b evidence of vaacobx iovaiioc. 
as dctcmiined by careful atudy of 3 regten* of the 
primaiy tnmor They noted vlaceiaJ metaataib 
with 41 per cent of 170 caaea of rectal cairtnoma. 
In many of theae <•»■»» no evidoce of nodal in- 


Tolvtmeut was foond but in coly i v gl 
viaccrtl ocenr in tbe tiew cf kf 

tntravaacnlir invaiioa. 

Our rtndy of the dlatribudco cf nwatar 
growth* b die Over wa* not pordcihilT frMfi 
InkcdoQ aperimenta by McLake ml CinmU 
and otheii have anggested that th* d|kt ml kit 
lobes of the Pwr tw TutnfrrV^TIy ^ 

regard to their blood tnpply and esictaj 

work has g i ven rae to the mastka dth 
rrbtrTKe of a di^ portal current, okodinafti 
aupencr mrsw i ffri- vdn (JeJtmmn, nd 
ri^t portion of the colon) pM«^ maicly ts dr 
ririt lobe, and blood from tbe Omi] vrla (aea 
a^ kit pordan of the colon, rectum, ml ipho] 
palling to the left. Ahhough metaatadc freadi 
were moat cocmnooly diff^ rennflea if fle 
fhe cf the primary leaicn, when then tu am 
pcxaVerance, it oe x ^t d more than twice u cos 
in the right lobe as b the left, althougli blaa f 
the left porticD of the colon and rectimmtb 
moie dxnmcca tb«n tboae of the portkaif 
the colon. Thb dbocpancy coold not be aenwd- 
ed feeby adiflertneem tbe relative wtijhacfib 
two lol^ which it b laid rutly eutnfa e» 
gnat. 

In caaiderbg the problm of lidflog 
dent of hb dbcM iwiiy the group tf fi9eisci> 

which reseclfcci ww eariied 00 1 lied be ittHti 
Id only 37 t po f*wit cd these cue* wu theR* 
evidmee ca erteoakn at tha thne cf cfead* 
Lymph oodcs west bvohed b toA per mrt, ■ 
TohenieDt cf c utr t ying penlcneoiQ or 
tlanjes had occurt e d b 40-* per cent, and w® 
metaatatk growth* were foond b 8 j l« «c 
6s 1 per cent, 64J pa cent, and yj pg 
reipectlveiT of the taues whldi ihowed 
In apite of thb cranparativeiy high Inr Vifg i • 
eitenainii, no metaatadc growtha wot i.*M ij 

poa^iortan b 67 S P® **" 

recoiTOit or reaidnal cardaoma m enh 7 ^^ 
cfflL In the group cf 13 cue* b widch *oni« 
wu 3 week* or le»a aadb which coodltkB*^ 
wmahly dlflcrcd little from tbo* at the ca^ 

ticn cd opetatke. It b found that, when no^»- 

dco wu noted at operatioo, metaataoc fro^ 
cooM be dbcov er ed In only i 7J5 per cental p<* 
mortem ^T»m?n«tWi md reddnal caiaMCia 
only 3.9 per cent. Fartbermare, of the ci» 
whmi extension wa* noted at opcritkn, 
per cent ihowed metastatic gnjwthi 
and 6.3 pa cent residual ra n mr 
mbute undisetTvered metaatadc giow ^ 

have Tonained, bot the fact that grcaa evitoc^ 

canca rcmablDg anywhere b the bon y 
aheoit b ao high a proportion of caaa 



MAYO, SCHLICKE CARCINOMA OF COLON AND RECTUM S9 


tion, even though extension was known to have 
occurred, reflects considerable credit on the efforts 
of the surgeon In the group in which survival 
exceeded 3 weeks, sometimes by several years, an 
increase of 19 2 per cent in the incidence of 
metastatic growths was found at necropsy, dis- 
tant metastatic growths which were beyond the 
scope of surgical intervention showmg the great- 
est relative mcrease Residual cancer mcreased 
7 9 per cent but recurrences or new cancers prob- 
ably contnbuted to this nse 
The foregoing figures and those of the other 
groups in which procedures other than resection 
were earned out, hkewise furnish a fairly good 
mdex of the accuracy with which metastatic 
growths could be detected at operation The rec- 
ogmtion of metastatic growths is the determin- 
ing factor in decidmg whether an operation is to 
be an exploration alone or a palhative one, or 
whether resection is to be attempted, and if the 
latter, how much tissue can and must be removed 
The surgeon overlooked metastatic growths m the 
liver m only 12 i per cent of cases Many of these 
growths were small and were discovered a long 
mterval after surgical exploration When sus- 
piaous areas were noted at operation, necropsy 
showed 50 per cent of them to be malignant, and 
finally, when the surgeon designated tdie hver as 
involved, he was correct 91 7 per cent of the tune 
Lesions m the liver which were potential sources 
of confusion to the surgeon were revealed at 
necropsy to include adenomas of the bile ducts, 
cysts, hemangiomas, tubercles, infarcts, and cir- 
rhosis 

The importance of the presence of additional, 
independent lesions of the bowel in the develop- 
ment of recurrences has been shown by the find- 
ings at necropsy of additional cancers in 7 cases 
and cancerous polyps in 10 cases in the group in 
which resection was performed The r 61 e of ade- 
nomatous pol}'ps may be controversial but their 
presence in 34 i per cent of all the cases of carci- 
noma of the colon and rectum m this study, in 
contrast to 16 o per cent incidence m a group of 
patients of similar age who died from other causes, 
is suggestive, to say the least Adenomatous pol- 
yps were left after operation m 34 3 per cent of 
the group in which resection was performed, the 
madence of malignant polyps and frank second- 
a^ carcinomas being slightly higher m the group 
oi cases in which the survivals were longer The 
50 per cent incidence of malignant changes in the 
polvps of the control group may seem incongruous 
at first sight until one recalls that the polj^ps in 

he series under consideration were associated 
"ith carcinomas in roo per cent and, when one 


speaks of malignant changes in 17 2 per cent of 
the cases m which polyps were present, one is 
spealung of polyps still left behmd after resection 
of a full blown cancer 

Just as semle hyperplastic changes develop in 
the epidermis with advancing age, hyperplastic 
tendencies develop m the intestinal mucosa 
Bargen stated that some form of polypoid hyper- 
plasia of the mucosa is present in 50 per cent of 
persons more than 30 years of age The frequency 
with which polyps occur is difficult to estimate 
Clinically, Buie has found them in i of every 35 
patients undergoing proctoscopic examinations, 
polypoid lesions are seen in i 8 per cent of the 
colons examined roentgenologically at the Mayo 
Chmc Pathologically, Stewart has shown that 
the reported incidence of polyps vanes with the 
care vnth which they are sought He found them 
associated with 29 6 per cent of the cancers of the 
colon that he studied Susman found polyps in 6 
percent of 1,100 consecutive postmortem exami- 
nations Only 7 per cent of these polyps occurred 
in persons less than 40 years of age, although 40 
per cent of his cases fell into this age group Fif- 
teen of his 66 patients having polyps had cancer 
of the colon and, among 34 cases of cancer of the 
colon, polyps were present in 15, the peak of 
mcidence of both lesions falling between the ages 
of 50 and 70 years 

The most suggestive evidence of the relation of 
adenomatous poljqis to cancer is found in the 
famihal cases, although these tend to occur in 
younger age groups Rankin (21) stated that 
cancer of the colon develops m 50 per cent of 
these cases FitzGibbon and Rankin, David, and 
others, by careful pathological studies, have 
traced the development of cancer from polyps 
In examination of patients who had refused to 
submit to fulgu ration, Buie has seen carcinoma 
at the site previously occupied by polyps Lock- 
hart-Mummery and Dukes desenbed mucosal 
irregulanty adjacent to cancers of the colon, 
locahzed areas of epithelial hyperplasia extending 
several inches away from the growth They 
expressed the behef that adenomas represent a 
more advanced stage of this hyperplasia, which 
ma> develop into carcinoma m certain cases The 
opinion w'as also expressed that after carcinoma 
has developed, hjqierplasia and benign tumors 
regress 

The importance of the submucosal Ijmphoid 
aggregations in the production of these epithelial 
changes has been emphasized bx Coffej and Bar- 
gen More recently, an interesting inxestigation 
and rexnew of the topic haxv been reported bj' 
Bargen, Cromar, and Dixon 
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The OQgin of polyp* >ometiiDci b loflunmaton 
In itVMTiHtkp witli Rcb cooditkns u chrome 
ukmtivc coiatb, tubercnlooi enterlta, old itric 
tures of the bowd ind to forth. Althoocfa 
often tre not tnM ■dcDomAtou* polyps, occufoD 
ally they arc In 6 of oor cue* carcutems of the 
tai^ bend <)c\'clopcd m anodadoo with chronic 
ukOTtire coUUa. The question even been 
rabed whether the PohpM octmrring In connection 
with oudnoma of w bowd may not be the result 
of the irritating Infoence exerted 1^ the pieacnco 
of an nWrm ring cancer But h^perplastk 
pol\poId changes are more common around small 
early cajoncarwu than around Urge Ule lesiou, 
acconhng to Toft hart Mammery and Duket. 
\ eomans has emphasUed the primary importantt 
of irrltatioa and iDftnmm.stkm in the derdoproent 
of poi^-pa and cardnoma in accord with tnc old 
views of Virchow and of Verie 

Wlrcthcr one believes that all cancers of the 
cdoo ariae from polyps arvl that all pohps arc 
potentially malignant, or not, there U no aayfaig 
that accessory growths often are responsible for 
so called re cur rences. The practical Importance of 
this U apparent WbeaeveT a cardnoma of the 
colon U enoaintered. the presence of another 
mahgunt or potentially tcallgaant leskn should 
be suspected and orefuily ruM out Havlngdb- 
coeered a cardaocm by pmctoseople extffiittatkD, 
the «-ffntrfc<n should Dot MUlc bai± lo the hap^ 
asamnee of having f nlfiPe d his obUgatKa to the 
patient In the aosence of obstruraon roent 
graokij^ ttudv of the remainder of the coloo 
should tw canm out to dhnlnate the possible 
pp ewTMT of another UslaD. The entire colon 
abouM be explored carefully by the toigecn t the 
ttm» of opexatkxL All tnangnaot Icsl^ should 
be remcFved. Benign lesions should be removed 
fulgurated, or kept uixier faithful obserrstioo. In 
all caaes in which resection U perlonned, foDow-op 
ftodies should be anwd out at periodic hitervili. 
There is considerable i-nna-Ml and experlmaiUl 
evidence to support the hTpotbeiis that the pres- 
ence of a rnnrrr inhibits the dc^•eklpment of a 
second cancer ^^'bc^ the prlmarv ksioo b re 
moved, this ‘restraining Infloeoce cflsippears 
and another pxJtenlUIlT maEgnanl repoo may oo- 
dergo caidnotnaloas degetteratlon. 

It U bevDod the scope of this paper to tfiscsss 
the Influences at work in the productioo of hyper 
plastic ox imlignant changes or changes which 
DonnalJy hold ceU growth sod refeneralive proc 
e«cs In check ket the subject b not so am- 
tnncTsiaJ but that certain of lu cooDoUtiona 
•boaM be borne m mind by all who are called co 
t Hbgitosc and treat carcinoma d the colon and 


rectum. Only by tbocoogh and pihatihw 
vestlgatioDS of ach case win avoakUe 
rente*," doe to accesKry lesioos, be pmnti 


A dinlcopalhofogical ttndy of yy+cawder- 

dnoma of the cq 1» and rectum las bos yt 
sented. Regional or dblant metastub ocml 
In 60.5 per cent of the cases and local bndah 
39.1 pet cent. Among cases b wfakh thne n 
h^tic metastasis, do corrchtloD could be ioai 
between the site of the primary tumor tod tk 
site of Involvement In the Over 

The sbihty of the suigeuu to detect 
at the time of opentloo nas found to be pai 
Among cases b wfakb death u cc iiml 
after resection no metastasis a u found u kc 
repay b 814 per cent of thorn b which Bowiai 
found at opentioin. The socccss of rrTkTafo 
was reml^ b this same gnxp cf caws, 6] pr 
cent cf those b which thm ns metastum 
operation being fret of It at neovpsy Eoidol 
cancer was feu^ in cmly S-i P" ^ 
b which death oectmed ihcutly sfUr raecdm 
In those cases b which the mrgtoa befievd 
meiartatic gitiwlb to be present b the be, de 
patbek^bt ceefinned the Iroprtision fa 91 7 pe 
cent. 

Irsdepesdent growtia art fdt to be 
for many "itcurrences.” Polyp* set p ranl h 
J4.T per cent cf the cases b this mtirt me^li 
ccotmt to 16^ per cent ol a ccoCrel 
siftbg of padenU without cancer cf the bead 
In u-o per cent of the cases b wt kh pa JP* ® 
cnjT^ njalfanant changes were fcand si tk 
polyp*. Multiple carcinomas were foo^ 


polyp*. Multiple c 
per cent cf the cases. Amoeg case* b » 
iTscctkc was carried out, addidaisl bdepmM 
cancers were found at nesjopsy b 4.1 

Whenever a carcbooa is found b say p*-*^ 


ITOCiJCTTi a ^ ■ _ 1 

of the colon or rectum, the presence cf rt™ 


cardnoma mast be carefully ruW ^ 
opeiatian, the miBgoant potenti^tics a 
rf TT u Intna jnucouJ membrane should bebotie 
mbd and cartful folkrw-op stncBes carried cut- 
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I T baj been cstAbliihed th»t Ibe normal Deo- 
ceal %t1\t lervea two nrmortanl ph^o- 
logical fooctlom namcl} (i) to avM too 
rapid emptjbi^ of Ucal cootcoti Into the 
ceenm thereby permitting maalmal dlge itlou and 
abwrptkdi of food producti, and (») to pie\<nt a 
rrflua oi flmdj hden with great ninnbera of bac 
tena aod with toxic end prod cti froca poUelac 
tioQ, bto the rapidly abaorblng Oeam. Bcatdea 
pccrteclJ\T im^hirittir. fumiied bj the valve 
there la, oi cmirac the relatively great abondaDce 
of Umphoid tlatoe. In the form oi “Pmera 
patc^Ka, hi the walii oi the temdoal aegmenta of 
theUeum. Theae ai Hontington cocci dedfrom 
his invcttlgitlofia, protect the bod> from bvaslon 
b\ mkrocDganlsm b that atietcn ol the gaatro- 
btestbal tube. It h partfcnkil) b the cecom, 
where the preacoc e of a Ikniid nutriect m e d i um 
represented by the fluid btatiMi cooteot or 
fecea b condadre to lamrlant bacterial growth 
that the danm of bacterial bradoD la great. 
That the streln od the protective mechasinn of 
the JimcticD of tnull aad Urge btestbe b coo 
aide^W U iadkated b> the frequency with 
which that hinphrid tlsM breaLi down with 
resdtant peritoeilb and often death. 

AccoiTlmg to Alvarea and Raniia, the tnucoM 
of t^ adoQ on the other hand, appears to be a 
very eSdent barrier t the patuge of tonna bto 
dxiniUtkiiL One of the features that ti nld to 
protect the bod) frocn antcbCcrdcitkn b the 
dnrieM oi the feces b the middle and deaceodmg 
portloDi of the colotL Aboot the only pbee in 
which absorptkn of bacteria and their todns and 
the end prooncts oi protein patrefaetbo are Ukely 
to occur IS b the first part of the colon where tlw 
fecal material Is suffiocnllv Bqmd, although tor 
Ins that arc absorbed here are beHeved to be 
sbghtly altered bv the mucosa of the cok« od b\ 
the lliTT Rankin states that ‘more dangerous 
and more deleterioui to health than the passage 
ol chemical substances b probably ibe pirns ge of 
bacteria from the cecum and terminal portion 
ci the Oeum t to the hrnph passages and nodes 
of ihi mesenterv 

A number of biTstigators have sbosro that 
bacteria are coostantli getting through the wall 
of the bowei and there a evidence that at timea, 


(m tlK l>TWTwn* •i imam LaSna W MaSoM 
I u\ma> at 
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as may occur after purgation or after blntH 
upseli, this grade of Weetkn of the h -wj* Mdo 
or of the bh^ stream b were esengk to hjer 
health. Exceplbg perfaaps the moath tad dt 
pharynx, the fleocecaJ area of the gastranlodd 
tract, for the reasons stated b most isisoaUc 
and most ex posed t ttsxk br bsctrrla tad tk> 
toxins. 

On the bans of the incorepeteoce of the Bes- 
cxcal lalve seen by rai crimiMtkn b at 
patienls with gastrointestinaJ cenpitioU, tk 
opinions expressed by many ruentgeaciocbtidi 
fee grratl) rtgardbg Its stguificance ifoot dc 
dans nncqui'rocaOv that tne Deocml 
docs not prevent regurgitatioD bto the Dm Be 
has seen btimuth suspension past bto the Qns 
when run bto the etto at a preswne ti kw ■ 
I foot of aaler *TTiere can k do doibt. b 
■ya, That the foaettoo of the tphtocter b, b 
R flth suggested, to prevent the ronttB ti cfji t 
Oeum frcKD passing too rapidl) lab the aenn 
Bards) ana others are of the cTinbo tfrt tk 
ccmpeienre cr the bcanpetenee of the Of** 
valve b of CO ri^iifituce In (hagno^ SbfBW 
H Itxknecht o bsmtd bcompetence b 
raws ci ohstipatfcsi, and this occumd eboa 
the cecum was filled or not. Carmen deriara iw 
locompetence of the Deocecil valve b ci tB d^ 
greea, ranging from a trivial backflow to ts a 
tensive filling of the lower Deum. 

Of those who regard Incumpetmcy cf tb flo 

ceolvahTas significant fsrlcr b dbgncso^ 

Case Dietlen Ivj Carmen, and others, fteda 
stales that while the ileocecil valve b fsc» 
petrnt in mfonts, it b normally ctmpebU ■ 

children and adults. Case has ohrerred a rron 
ingested bisninthfuspenskio from the cowl to 

Oeum in mani cases and befievts 


ueum IQ mani can anu 
Incocapeteocy b a aignJfiiM^ stmoroali ^^ 


that It b a common caure of Deal itasa - 
doubla that an enema, pot bto the bo^ 
nnnh v-rinlnglfa] cooiflllocs which KtCi SlU 
feast a alight degree of bydrostauc 
would be fair test of the phvakicgk^J^ 


peteoce of the vah-e A r^uigiUlkn^^^T*^ 


DUleibl bto the Drum -.w. , - 

fleocoUc val re would he daims, thcorelkaJJy 


much greater Import- Whether h^-^tnprtfocT 

the Qeocecal valve Indicates an 

venko cc a brit) of function or b Bgnlfioni n 
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passme through the serous and muscular coats 2, Longi 
tudinal section, showmg the manner of elevating the flaps 
by blunt dissection, and the removal of the flaps to denude 
the intestinal segment. It should be noted that the instru 
ment should pass through the submucosa as the hne of 
cleavage j, Passing of the sbtch from the left edge of the 
denuded stretch over and through the nght edge 4, 5, 
Drawing together of the sutures, with approximation and 
overlapping of the edges, and the invagmation of the cir- 
cular mucosal fold 

senous pathology, with possibilities in the way of 
differential diagnosis, remains to be determined 
Some surgeons, notably Kellogg, considered ileo- 
cecal incompetence of sufficient significance to 
devise methods for its repair 
Physiological studies of the functions of the 
ileocecal valve have been earned out by such in- 
vestigators as Ivy, Wnght, Starling, Hartndge 
and Evans, and others Their conclusions are 
quite in accord with one another, namely, that 
the function of the ileocolic sphincter is to retain 
chj me in the ileum until digestion and absorption 
are completed and to prevent regurgitation of 
fecal matenal into the ileum 
With the belief that the surgeon does not give 
sufficient consideration to the physiological sig- 
nificance of an ileocecal valve i\ hen he chooses to 
do reconstructive surgery of the bowel, such as 
ilcocolostomv and ileosigmoidostom}", I turned to 
the development of a technique for the utiliza- 
tion of a segment of the intestine in the formation 
of a valve resembling the ileocecal valve grosslj' 
histologically, and physiologically 
In surgical procedures in ivhich there is need of 
doing “short-circuiting” operations, such as ileo- 
colostomi and ileosigmoidostomi , the operator 
after scaenng the distal portion of the ileum and 
anastomosing the proximal end to the transx erse 
or the sigmoid colon, m\anabl> fails to recon 



Fig 2 Photo^ph of a lon^tudinal section of the gross 
specimen of the ileum containing the nevily formed valve 
Shghtly magnified 


Struct the normal anatomy, that is, he makes no 
attempt to reproduce a valve-like structure some- 
where in the anastomosis 

In the experiments of reproducing intestinal 
valves that should resemble the true ileocecal 
valve, dogs were used In addition to developing 
a technique for the formation of such a valve, I 
made a preliminary comparative study of the 
bacterial flora in the small intestine of the animals 
in which ileocolostomies were made with and 
without the incorporation of the newly con- 
structed valve 


OPERATIVE PROCEDURE 

The method described in the foUoRang fur- 
nishes an ileocolic valve of excellent function, and 
the expenmental cases in which it was introduced 
and subjected to trial have proved its competency 
throughout the penod of observation In the 
process of its reconstruction, the valve can be 
made to project in a given direction, thereby per- 
mitting the passage of food substances to take 
place in that direction only and preventing a re- 
flux in the opposite direction Before the anasto- 
mosis of the small and the large bowel is under- 
taken, the valve-like structure is first formed in 
the distal segment of the ileum approximately 15 
to 20 centimeters from the chosen site of ileo- 
colostom}’- Br constructing the valve first, that 
IS, before opening the bon el, the operator works 
in a stnctlj aseptic field 

Figure 1, r, illustrates a piece of small intestihe 
in uhich a circumferential seromuscular incision 
is carefulh made down to and through the sub- 
mucosa almost up to the extenor surface of the 
mucosa With the blunt end of the scalpel, as 
shown in Figure i, a, the severed seromuscular 
layer is raised bj^ dissection from both sides of the 
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loop of anastomosed ileum containing the arti- 
fiaal ileocecal valve The distal loop of the ileum 
became markedly distended before the banum was 
actually seen streaking into the loop of the ileum 
proximal to the xmlve Apparently, the continued 
distention and the increasing back pressure of the 
banum rendered the valve incompetent 

Films were taken to illustrate further the effi- 
ciency and mechanism by which the return flow 
of colonic content is prevented from passing be- 
yond the selected site of the artificial ileocecal 
valve 

In Figure 4, a, an exterionzed segment of colon 
from an experimental animal was clamped off on 
both sides of the ileocolic anastomosis and filled 
with banum sulfate solution The site of the 
ileocolic union is seen to be distended, which in- 
dicates that the actual point of anastomosis offers 
no barner to the reflux of the colonic matenal into 
the ileum On the other hand, the site and actual 
outline of the artifiaal ileocecal valve is clearly 
made out in Figure 4, b The shadow cast bv the 
banum is bifurcated at the site of the valve, and 
this contour of shadow results from the fact that 
the valve is teat-hke or conc-like with its apex 
pomting toward the ileocolic junction As the 
banum backed into the space between the pro- 
trusion of the valve and the surrounding wall of 
the bowel, its pressure probably contnbuted to the 
closure of that onfice In the same figure some 
banum is seen streaking through the valvular 
aperture 


BACTERIOLOGICAL STUDY 

In consideration of the effect of such a valve on 
the bactenal flora in the intestinal canal proximal 
to It, a preliminary bactenological study was 
undertaken on a group of dogs subjected to ordi- 
nary ileocolostomy and on another group sub- 
jected to valvular ileocolostomy of the kind just 
desenbed Though the number of animals used 
thus far is too small to permit final conclusions, 
the results obtained appear to be significant and 
sufficientlv encouraging to urge a continuance of 
the investigation 

On culture of the matenal obtained from the 
dog’s ileum, both on Endo’s and plain media, 
BaaUus coh was found to be the predominant 
organism In several instances Streptococcus 
fecahs was also isolated, but in association with 
Bacillus coh and m numbers far less than the 
latter Therefore, the only method available for 
a comparabve study of the bactenal flora in the 
two groups of ammals was a quantitative deter- 
mination, that IS, a count of the number of pure 
colonies of Bacillus coh isolated 



Fig 4 a, An extenonzed segment of colon clamped off 
on both sides of the ileocohc anastomosis and filled wath 
banum The actual site of anastomosis offers no bamer to 
the reflux of the colonic matenal mto the ileum b, A 
shadow cast by banum that is bifurcated at the site of the 
valve, this shadow represents the true contour and direc 
tion of the teat like valve 

To obtain the bactena, 5 cubic centimeters of 
warm stenle water in a Luer synnge, fitted with a 
Wassennann needle, was injected into the lumen 
of the ileum and withdrawn again into the syr- 
inge Samples were taken from 6 consecutive 
levels, at 30 centimeter (i foot) intervals, orad of 
the valve The samples thus obtained were col- 
lected separately in stenle test tubes and cultured 
the same day 

Six such sample specimens were cultured on 
both Endo’s and plain media, and after 24 hours 
of incubation the quantitative estimations were 
made directly from the culture dishes as follows 
i-f- was taken to express a growth consisting of 
from I to 25 colomes of Bacillus coli, 2-)- from 
25 to 50 colomes, 34- from 50 to 100 colomes, or 
twice the number of the precedmg, while 4-t- ex- 
presses a growth so “heavy” that an accurate 
count could not be made 

To study the effect of the introduction of the 
operative procedure, whether it be an ordinary 
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QeocokMtcKnj’ or a valrola Qracolastomj each 
docwuersmlncdbactcrlalogfcalh b> tbemetbod 
loaicated both before and a certain period after 
ibe operatiocL In thlirra\ cocnparalh-e data were 
obtained for each Indinaual dog, aa act forth in 
Tables I and n To Interpret the resalta pcopCT l > 
the data as a (roup most be compaied, but the 
preorerative and poatopenlh e states of each dog 
thoQJd be coDsUertd as the ri^Scaot points, 
since an> dog DormaDy roa\ dlfiCT from the nrrt 
in his loctenal flora espeoalh qnantilatheh 
Tbetncorpocitko of the resuhs from therOffermt 
animals in the tame table is simply a matter of 
coovep le a ce . 

B> referring to Table I dog t ts seen that 13 
dars after an ordinajN OeocoiosUany was per 
formed the bacterial cotmt roac to more than 
tmee the number f Ba dll ns coil present poor t 
the surgicaJ operalko Simfliri\ dog aboabema 
a mar increase In its bacterial count 9 days fol 


loinnc snrger) At 150 erntimetm (5 ft.) bm 
veals Streptococens fecalls in a coosidenbJeei» 

ber whkhappareoU) did not exist thertbeftn* 

anastcmcais was made. In deg J. JW partlcBJ* 
changes are noticed anti! the iJO cenUffleto U 
ft ) level In the Qenm is readied. Hm after u 
days, the bacterial coanl rises frem H* ' 
thus hxflcating an Increase of ipproxlmatar^ 
times tbe number of bacteria onglniDp pn** 
At a point 50 centimeters (3 ft) It reveals S p^ 
tococojs fec^ in a cocsidefahle n 
apparently dsd not eviit there before the aa*sw- 
mosb waa made In dog j 
are noticed unul tbe » cenUmeter (4 It) l*™ 
in the Qenm b reached Here after 4 . 

bacterbi count rises from + to 1+ 
n moease of approximately tw Umes tb 
ber of bacteria origfaisll present Ata p* ^ 
centimeteTS (5 ft ) m the ileal segment of tbe^ 
animal, BadDos coJi and Streptococcos fecalis SP" 
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TABI h 11 -THI LI H CT 01 


VALVUI \R ILI OCOI OSTOMA ON Till llACTI RlAl 
II I UM or Till DOG 


ILORA IN Till 


Dog 

\o 

OpfnxtiAX 

Slcp^ 

r>a\*s 

pcr*t 

operativT 

Culture 

mctlium 

Ibclcriol criwth ftnm ihf ampin ol inlntinnl malcnaUal.fn al Ihr indicalpl 
rii«tancr< orad of the ileocolic NaUc 

Organi m 

to cm 

Of 1 (t 

cm 
or (t 

00 cm 
nr t ft 

120 cm 
or 4 It 

MO cm 
or c It 

iSo cm 
or 6 ft 


Flrsl 'tep 


t^do 

Plain 

It coll 

It coll 

1+ 

i-f 

4 + 

t+ 

4 + 

No 

prowlh 

I 

‘^otnl <tep 

14 

Fndo < 

Plain 

n coll 
it coil 

1+ 

1+ 

t + 

4 + 

3 + 

No 

proKth 

3 

Fir*l step 


Pndo < 

I lain 

It coli 
'^trep fecali 

t+ 

t+ 

1+ 

4 + 

4+ 

4 + 

t + 

'^ond «tcp 

14 

1- ndo #■ 

Plain 

It coll 

It coil 

1+ 

1+ 

+ 

1+ 

4 + 

No 

proAsth 

3 

Firsl >-lcp 


V ndo f 

Plain 

Tt coll 

*^lrcp frcali^ 

1 + 

3+ 

4 + 

3 + 

1 '+ 


No 

growth 

iqi 

U 

f ndo s 

Plain 

It coll 

It coil 

(d 

' J + 

i 

4+ 

3 + 

No 

growth 

4 

! 

First vtcp 

1 


Kndo > 1 

, Pbin ' 

II coll 

It coll 

3 + 

1 

3+ 

\ 0 groAA ( h 

Secorvd step 

1 

j 1 


It coll 

ii coil 1 

1 + 

1+ 

No groAslh 

5 

1 

Fir^t strp 


Fndo > 

Plain 

It coll ' 

n coll 

4 + 

4 + 

3 + 

td" 

4* 

3 + 

»lcp 

M 

Fndo s 

Plain 

n coll 
n coll 

1 + 

1 + 

3 + 

: + 

3 + 

No 

growth 

6 

First step 



U coll 
it coil 

\+ 

\+ 

4+ 

1 + 

No prottlh 

S«ond step 



It coll 

Strep fecalK 


1 + 

No pfowih 

1 + 

No 

growth 

7 

no 



n coll 


■1 

No growth 

Second step 

37 

Endo s 

Plain 

, II coll 

1 

i \+ 

a-f- 

1 + 

No growth 

8 

First step 


Fndo s 

Plain 

It coll 

4 + 

4+ 

4 + 

4 + 

4 + 

4 + 

Second step 

60 

Endo s 

Plain 

H coli 

4 + 

t+ 

2 + 

No p'otvth 


nrsl or preoneralivc step ObtainmR ibc bacteria a^ described in iMt 
O^raUon VaU'ular ileocolo5lora> as deaenbed 

Second or poitoperatU'e step Reopening the animal sometime later for the uithdrawal of bacteria as de^cribctl 


pear, both of \\hich -ftcre absent there before the 
operation Dogs 4 and 5 exhibit only a compara- 
tively slight increase in the postoperative bac- 
tenal count That a shift of the colonic organisms 
to abnormally higher levels in the ileum occurs 
after elimination of the natural ileocecal valve by 
the usual “short-circuiting” operation is indicated 
by ammals 3 and 5 

Table II embodies the results of the bacteno- 
logical examination after the introduction of a 
valve with the ileocolostomy, this senes of dogs 
shows in general that the bactenal flora either 
remains unchanged from the normal, or even is 
reduced, which indicates a favorable effect of the 
inclusion of the valve In companson with the 
preoperative state, dog i, for instance, reveals no 
appreciable bactenal change, 14 days after the 


operation, in the entire stretch of ileum examined 
Dogs 2, 3, 4, 5, and 6 manifest a vanable reduc- 
tion in bactenal counts after operation Even 
a small shift of the Bacillus cob organism toward 
the colon is seen in dogs 2 and 5, an observation 
which IS as favorable a point for the valvular ileo- 
colostomy as the shift in the opposite direction 
IS an unfavorable point for the ordinary ileo- 
colostomy 

In addition to the bactenological study, gen- 
eral observations of the condition of the animals 
—appearance, frequency of defecation, type of 
stool, etc —after the operations furnished some 
measure of the relative effects of the two types of 
ileocolostomy Of 14 dogs, which were subjected 
to the ordinary type of ileocolostomy, almost all 
of them had increased number of bowel move- 
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TREATMENT OF OBSTRUCTIVE HYDROCEPHALUS 

IN ADULTS 


JAMES C WHH E, M D , r A C S , ind 10S1 

S URGIC/VL ])n)ccdurc‘; for tlic rLlicf of 
h^ droccpli-rlus hll into three pnncip-\l 
citcgoncs Thc\ ire earned out for (i) 
remo\ al of the cause of obstruction , (2) re- 
duction of the output of cerebrospinal (luid, (t) 
establishment of a new channel to permit the spi- 
nal fluid to escape from tlic a cntncular s\ stem and 
reach the areas of absorption in the subarachnoid 
space jMelhods of remoaing lesions which block 
the third and fourth aentriclcs or compress the 
sahnan aqueduct arc alreada well known and 
therefore do not come under the subject discussed 
in this report Treatment of the communicating 
tape of ha droccphalus also constitutes a special 
problem quite separate from the conditions in- 
cluded herein The taiic of ha droccphalus which 
ave wish to discuss is produced ba inoiicrablc tu- 
mors m the region of the third and fourth aen- 
tncles or the intcraening aqueduct and the still 
rarer benign occlusions of the aqueduct of S> 1 - 
anus Patients avith this condition suffer from 
sea'crc headaches and ammiting, progressiac loss 
of ansion from papilledema, and terminal failure 
of the intracranial circulation and respirator) 
paral)sis 

In the past, treatment of hydrocephalus caused 
by inoperable tumors has been discouraging, but 
in recent )ears two methods of establishing free 
and lasting drainage of the ventricular S)Stcm 
into the subarachnoid space have been described 
Five years ago Stookea and Scarf! advocated 
opemng the an tenor and postenor walls of the 
third ventnclc and permitting the obstructed 
cerebrospinal fluid to escape into the large supra- 
chiasmatic and interpeduncular cisterns This 
operation had alread) been desenbed by Dandy 
(3), but his exposure usually necessitated cutting 
one optic nerve and his results in young children 
have been unsatisfactory as we shall note It was 
also performed by Cushing in at least one patient 
and the operation was illustrated in a sketch The 
results are not mentioned, but the Peter Bent Brig- 
ham Hospital records state that 2 years later the 
patient remained relieved of her obstructive hydro- 
cephalus and had recovered nearly normal vision 
^ 1939 Torkildsen desenbed an alternative me- 
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thwl of shorlcircuiting the flow of sjiin il fluid from 
one of the hteriKcntncles into the cistcrna magna 
In me ins of a rubber c ithcler After the standard 
suboccipital craniectomi and the discoier) of an 
inoperable obstructing lesion, this procedure is 
carried out In placing one end of i c itheter in the 
postenor horn of one of the lateral lentricles 
through an occijiital burr hole and then passing 
the other under the galea and scalp so that it can 
be fixed in the cisterna magna 

r ither methotl is capable of establishing lasting 
drainage Each operation has certain advantages, 
and both are f ir superior to older methods, which 
ha\c nexcr been realK satisfactorx These pro- 
cedures and the reasons for their failure should be 
briefly mentioned Suboccipital decompression h is 
rarcU relieved the pressure on an obstructed aque- 
duct sufficientK to permit free drainage, and then 
foronh abnefpenod Passage of a catheter through 
the compressed aqueduct, with a length of buried 
rubber tubing left in place to keep the channel be- 
tween the third and fourth ventnclcsopen has occa- 
sional!) been successful (Dand) , 2) ' In view of the 
frequent distortion and obliteration of the aque- 
duct, the passage of a catheter up into the third 
x'cntncle often involves forcing a passage blindly 
through the surrounding structures of the mesen- 
cephalon According to Dand) (3) the older method 
of punctunng the corpus callosum to drain the 
lateral ventncle always failed because the opening 
in the ventricular roof remains patent for but a 
short time The same has been true of attempts 
to dram the lateral ventricles directly into the 
subarachnoid space over the convexaty of the 
hemisphere Even if these openings in the brain 
subsLance were to remain open, the arachnoid 
would become adherent at their edges so that 
spinal fluid could not enter the general subarach- 
noid space Coagulation of the choroid plexus 
(Putnam) , which occasionally permits the destruc- 
tion of a sufficient amount of the plexus in infants 
with hugely dilated ventnclcs, is not satisfactory 
in adults with less extreme degrees of hydrocepha- 

*In a subsequent article Dandy (3) stated that strictures of 
the aqueduct of S}lviu5 recur after any attempt to restore the 
lumen ” In Dandy’s reported cases he subsequently removed the 
burled section of catheter Dr \V J Muter in this hospital has 
left the tubing in place in a single case with at least partial re 
lief (unpubhshed data) 
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Fifure s t photopiph Ulcn pMtmortMD In 
Cue 3 niutrates a wide opa ttomi 7 mdu 
after opeiatwi. lo the toUw adult cue* fa which 
postmortem uamlmdatEi were perfaraed the 
ftoma wu foemd to be patent ana dnlofaf sue 
ceasfully in ever> fastener A nbdtml figQ cd( 
lectMD, u reported b? Dandv la hk cues, wuaeen 
la a tfa^ cue of fatentOe DTdrocephahjs wUd 
b not uKdoded fa thb report, but postmortem 
exandnation fa the 4 can here deserfaed showed 
that the qdoat flaid was coofined to the nban 
spocc sod was befag effectl\'elr absorbed. 

Oui II patients soffered from a variety of coo 
didons nngio; from spputntlj benign obstruc 
Ikes of Uk ^ ion amiedoct to Uuoon which 
arose fa the regloo of uk thud ventride, brafa- 
stem, and ccTtWhim (Table I) Of these nlienta 
} have regained usefnl vialoa and are au t and 
well feonto ic mooths after open tlon (Cases 
I and q) When tast beard from these patleota 
were leading Donnal bvea. The most dramatic 
wu wtafaed fa 1 


result s 
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TW h.-* hjUocT ot btsdadw sad Ihs *«»»«« 

Uort. In hr rer filnw Hrse|i7 msf/rtai bnuca oceta 


ilew 0/ tis »yi hi* »<5«dijct. ThW mtriciiwtiw) hr 
ibc lerndiniciau: real* s* OsmtoR carded wt wi 
March ajt. Th* tcAMtac h u eccenS: frwi tW 
ofmtb aotr 

After the asuaJ ri|hl frselal cnakuvr tWdcia tiiU 
the fleer «4 tha aalcoer loos w rimW asd emed d 
bed tenid th* wihmSd rUaa Tsmi( af ife Ttslrfcfi 
rthervd the todjeetth* brut acid tbmf ter X tamr 
t b«*^>th*eatiie«TXlcchiana^bMjiepdeeena,*< 

eflsat expew Uw rcflDe jcM ahm th* ddaiw led th* 
lataaa) canidit rsHdl*, ead aalrrior orrtoi arteries «« 
lb* risht. It hh the** laedBaiha til n tW On Uaah 
thbaeiS^wt ihd td th* thud tstdeie fsit ihcn U* 
thlaau «» pafceaitd. A Wrxr aiwoet td Totmbr 
flaldewxT»d ThtsDfmai aiadaiiedBitllx taaeartr 

rculiiarleT acTow rnally pmctsTC w aadt is the 
poalcfior Seor of the tbiTd tatiwl* It nwld be Ui kn 
lb* t^ cd ihr «I rr fwo 6 * eat tbreatsb the b»ien*r tl 
and entPed the lctrTT <daa csfaf doern Tu part W the 
«|»mirbn a* bloodlrw \lUi adeqaate bed 

bnw tsCaUjdMd the don, beer and wa^ ere iiwlsnd 
D lb* woe) aanarr 

Th* pednt nadt neat taurfactotr rconrry sad ■* 
iflwhtir d tflcT * d*jt Dude* Ibh ihnrt period bn 
papCfadcra* bad reteded to «tiul*)C dqCTer Withs 
|i0h)ders eHalher*lwat Twoal andtp h*»l tec*vewd 
t tc/Tois th* rvbt rp* and M'' sla(h*irf( Hhawa 
■ofe Koetha later viesl aciAp te aMxx d the an 
BotbopUc dan m flat, hot saried (topbrpendxedaa 
tbit rifU StBc* the ah the faint baa reparted a m 
metP M* flceaaoai by kner JCaUa* that the rzsala* Orr 
tnei btadachev ha* retand nm. tad a able t* 

aamlbfc The i»»t report n rtcci edee Ko%ra 
her L4, wa, fesn sad 8 non ht alter ber eperatn 

F<Kirotherp*lient*(C«ae*4 7 8,tod i)nm 
ccGercd of hvdrocephalo*. frnt of these 
were uBfertunatei) opcralcd upon (00 Lite I 
save virion. The third died mootbs later fa 
another hospital of broodwpocucDoeu* and per 
loiHaon tojierfonn a posuiwfteiii could not be 
obtained. The fourth wa the ool> patlenl fa 
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Fig 4, Technique of Torkildsen Nentnculostomj The has been inthdrauTi (upper right) In the itiain drawing the 

inserts illustrate incisions for the suboccipital craniotomj stitches are shown which are used for anchonng the lower 

and insertion of catheter in right lateral ventricle (upper end of the catheter into the cistema magna and closing 

left), the trocar for inserting catheter into the ventricle the dura The arachnoid covering the cistema has not 

(upper center) Technique of inserting the catheter Note been sketched, but it is important to include this mem 

the thread that has been tied to the catheter to serve branc in the sutures in addition, as the description m the 

as depth marker and to suture to the galea after the trocar lect indicates 


failed to show a reduction in intracranial pressure 
to a normal level This vv as due to a large cavern- 
ous hemangioma of her left temporoparietal lobe 
with extension to the basal ganglia This tumor 
not only compressed the aqueduct, but raised the 
intracranial pressure by its great size A subse- 
quent partial removal of the mass resulted in the 
patient’s death 

Three patients died as a result of operation, 
making a case mortality of 27 per cent These 
included Case 3 in which patient died of pulmo- 
nary embolism, and Cases 5 and 6, in which 
patients developed complicating postoperative 
hematomas Death in Cases 2 and ro was due to 
compression of vital centers by the tumor, which 
continued after the obstructing hj drocephalus 
had been relieved 

Before Torkildsen reported his ingemous opera- 
tion we drained the obstructed ventncular system 


through the antenor route in cases in which a pre- 
vious posterior exploration or strong clinical and 
ventnculographic evidence pointed to an inoper- 
able lesion as the cause of the obstruction But 
the bitter experience of missing a cystic hemangio- 
blastoma of the cerebellum in Case 2, m which air 
injection had indicated a tumor of the midbrain, 
taught us the nsk of rel>nng on ventnculographic 
evidence for the exclusion of an operable lesion in 
the postenor fossa 

Case 2 H S , a 6 year old girl, entered the Children's 
Service after 10 months of headache and vomiting She 
had a bilateral sixth nerve paresis, with spastic weakness of 
her left leg and arm, as well as of the nght leg At first 
there was onlj slight papilledema and no nystagmus or 
signs of cerebellar pathologj Her pupils reacted veiw 
sluggishly both to light and accommodation Flat skull 
plates showed increased convolutional markings and wad 
encd cramal sutures On the supposition that these symp 
toms and signs were due to occlusion of the fourth ventricle 
by a medulloblastoma, a trial of radiation therapy was in 
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Flu 5. PcuttiieixtfTt THiiHcBkurmn hh aifartn la 
poildni. 


■lit ted aad coctoian] far K^eIal et^ bat Hbool aay 
tB Mcmj neet 

TV eid u fint ki oxMDiutfao br om al « 
(J C A ) t tbi end at tUi prtfad Sc u tVn tol 
■taporoa ijid ia toe poor conditaMi for MtWactOTm 
nfafical esueiattkcL Om addhjQMl obaemifan at fa- 
bn cal, hkb had sot been r wurfad pmhxa ir. u iVt 
Dpatrd neneam oi ber eppeand u ba bEtaed A 
mtrfaafacraa «w p e riBoiaJ tad oiMed 
d tV tnedact aeu Ka «pceT ttl, *prabtU7 daa ta 
toBDrakKfallaBtialy t tV Apx tV aaorfart At 
bdieTcd tbat tamor ti tbb atatlko t« mcpmbfa, 
tatcriar drtfaate at tbi tbbd TWtrfak it peKoBM 
tbru^ tqpndtknttlc tppraneb oa Aacoft *. «j9 

Fcuoaloc opetlfaa tV ptOeit mtAr terpaKa^ 
KDod Ramrytod rc(ttDrd tic onoi herenratiitW Tlw 
BfTa at bciTRwd btiacmfal uli r <fa MvpMR d. nVo 
tV left ratiKfa at ttpfnd oeij to cobk cta t ba at eft d 
nT'tWh fnmlr fhdd en 'ij i ciJ tl aomal praaor^ Virat 
bciata opeitiks tV prMKHi had been ortT too embcaelm 
B t fa of tbe idW of tbe obatiuLtiR brdiocepfialui 

■>■■ h»-p n to dawfap tifni erf ce reheOtr nalhoiiyr noiUi 

later ilk crUem of riin>i.Mt,iu of tic cUliaedBfkij 
cesten, Uck ctiaed her death ittmi j eek 

PooCBBctem e'omjnatloo rtreafad Miltfaetarr reSef of 
h j i l ii. w Jiitna, alth Ide onn 11003 tiiroi^ tV biafaa 
temfanVaiem tV opde chkam rptf ) Oxapaiboaof 
tV (aeopenth Ra uV nfacraa hk padnpeiatt' treat 
iir enieeitt of tV CDtikiet tfaoaed ilnktcn Tecfactfao fa 
therr bib. TV caoat of dcalk at fafaUral broockc^ocs- 
r»«W. KctoduT to I iKTifn^ai of Ibe bran tCtm by 

CTttk VoilxkibVttotBa of tbe left RRbdfai bsai^ibcTe. 

TV taroaiyfcViD cooU haee been ea^ attaeijd and lie 
rr«iifiii»-a of tbe a iju rdort tetarrrd if tnboc cVf ta l ex 
bad bea laade tooa after krr a dmh aloo. 


As a rrtnlt of this onforUroite cip« fence we 
have reached the coodurioo that ventricaloafonii 
throng tbe anterior wall f the third ventricle 
shemW not be performed nnlm both dinlcal aod 
Iflbocatcey ntdeoce point unqoestitanbly « the 

MMwateW Va«T 


pre*^ of an obstructing Icsioo which b boner 
tbfe beanse of lu sJtoatbo, or unfc* thk feL, 
A Im been cstabhsbed at a piei-feoi emlwitw 
Under theae dicumstaDcet, as hi Px-rt i A, i, 5. 6, 
10 a nd II this fonn of irntricnkatooiT tnkj 
Bean to be the moat Mtisfactoc^ operation. Had 
w bnjwn of Torklldsens ppeoach tocrar ae 
ihoald hare preferred this in Cases 1, 7 and « fa 
which the came of obatructwn was imcotili. 
This vahiabfc peocedure as win be seen, penahi 
tbe surgeon t explore the poatenorfcMa u a pec 

Uminary to pennanent ventirailiir drainage la 
Case 8 with odtlc bydroccphahis an oediJul 
operation conld not hare been ccraideied in any 
case becanae of Ihc presence of a septic misbJd 
sroaod. 


MACfiaz or iathai, txxraicLE dtto rai 
casnaKi uaoti— torulwik ortaiuox 
A standard subccdpital craniectcrm b per 
formed ihrouj^ a mtdJiDe looritodina] iadiioo b 
the acaJp and upm nedt. If the cervical fasda b 
CTQM cal tost bebw its baertkin b the occlpftal 
bone there b no need to male a crow-bcw mei- 
aloQ [q the Klip After KJiping tbe susefes oC 
the bone low enough t eip ose the arch cf the 
atlas vertebra, thb pertks a the oed^t and the 
archof tbeatlaiare inja e m e d auav Tbedtuiia 
DCit cened crucial]) u the andmold 

over tw rinmvi naigna it b hnportant to bria» 
it fengtcndballv and then to ase evert precaotke 
I preserre the two lateral fbpa of arachnoid and 
dora Intact, so that the dstem can be recco- 
strocted in the nbseqoent doaore The sorvron 
b then In a positloD to nuke a thoroogh ciplj»- 
tion of tbe poaterkr foau aod also to test the 
patacy of the aquedoct bv detenniniDg whether 
It win admit the pavage f a fine soft mbber 
catheter In the faa of an laoperahfehlgh tomor 
or an oceJasioa of the aqaedoct ToridldarQ lecom- 
meoded the foOowlng procedure If an ocripftil 
burr hole for decnmprtailon of the >aitricular ip- 
tem has not been made as prellmloan to erxn- 
Ing the tense ceiebeflar dura, small trepnlne 
penlng b made in the ocripftal bone 3 cestl- 
iDctcra above the tentorinm and directlj over the 
posterior bom of the right bteral entnde. Tbe 
porttloQ of the poaterior bom b first ascertalocd 
by poDCtnie As the ventricular needle U with- 
drawn trocar 4 mHH meters tn diameter b In- 
aerted along Its tract When the strlet b polled 
oat the mcttl sleeve serves as guide for Insatk* 
of a ho. 8 Kft rubber catheter Before tha b 
striped Into the ventrlde an extra eve ritcold be 
ent dose t its dp and a sHk bgatnre bed around 
It t icrv e as a d^th marker and for bter BJtoie 
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of the catheter to the galea at its point of exit 
from the skull The catheter tip should be thrust 
2 to 3 centimeters into the ventricular cavity The 
metal sleeve is then removed and the rubber tube 
sutured firmly to the galea When this maneuver 
has been completed, a tunnel is made between the 
galea and cranium to permit the passage of the 
catheter from the small separate mcision over the 
trephine opeiung to the larger rmdocapital one 
This can be earned out without difficulty by sepa- 
rating the tissues with a large curved hemostat, 
seiamg the lower end of the catheter, and drawmg 
it back through the resultant tunnel The cathe- 
ter IS now cut off so that its lower end just reaches 
the cistema magna (Fig 4) This is then recon- 
structed as accurately as possible over the tube by 
sutunng together the two lateral flaps which were 
saved for this purpose Burying and securely fix- 
ing the end of the catheter beneath the arachnoid 
IS perhaps the most important part of the opera- 
tion It can be accomphshed best if the surgeon 
-plans his mcision carefully as he opens the dura 
and arachnoid overlymg the astern In recon- 
structing these membranes we have passed fine 
silk stitches through the dura, arachnoid, and 
outer layer of catheter, and then out through the 
same layers in reverse order Both mcisions are 
then closed in layers with silk sutures When the 
dressmg is applied a checkrein of adhesive tape is 
mcorporated in it from vertex to shoulder blades 
to prevent forward flexion of the head for the first 
few days Figure 5 illustrates the position of the 
catheter m the first patient, with the ventricles 
outlmed by air injection 12 days after operation 
The three adult patients who have been sub- 
mitted to this operation in the advanced stage of 
hydrocephalus with intense headache, vomitmg, 
high grade papilledema, and mcreasmg somno- 
lence have recovered and remained relieved of 
then obstructive symptoms for penods rangmg 
from 5 to 18 months The stnkmg improvement 
which may follow the msbtution of permanent 
drainage by a buned catheter is summarized m 
Table 11 and m the history of the following 
patient 


Case 13 T K , a 31 year old man, entered the hospital 
° months’ history of headache, chiefly in the occipi- 
Three weels before admission his headaches 
nan n^ome increasingly severe and incapacitating Poi 
sweral da^ before entry he held his head rigid because ol 
tne pain, but he was able to walk without apparent un 
stMoiness He complained of episodes of nausea but had 
not vonuted Recentlj his family had noticed mcreasmg 
In^hls m ^ Wht speech, but no definite changt 

On ciaminaUon the patient was sluggish mentallv and 
<1 1 vf slight extension His breathmg was slow 

ana labored Ophthalmoscopic examination rev ealed 4 to < 


diopters of chokmg, with small stnate hemorrhages above 
both discs and a srnall hemorrhaM m the nght macula. His 
vision was very poor, particularly m the right eye, and the 
rough field determmations were normal, but his condition 
was too cnbcal to permit accurate exammation There 
were no outstanding cerebellar signs and no nystagmus, but 
a suggestive impairment in upward deviation of the eyes 
Otherwise the cranial nerves were normal This was also 
true of the spmal reflexes as well as of the motor and sen 
sory examinafaons 

Because of threatened respiratory paralysis, occipital 
burr holes were made on the evenmg of his admission The 
next morning a cerebellar exploration was performed with 
Torkildsen diamage of his right lateral ventricle into the 
cistema magna The operative note reads as follows 

“Under general anesthesia a ventncular needle was in- 
serted through the right sided burr hole made last mght 
The ventricle was easily entered and proved to be lar^e, 
contaimng over 75 cubic centimeters of fluid under high 
pressure (200-I-) This havmg been ascertained, the safest 
course appeared to be a cerebellar exploration and palha- 
tive dramage of the hydrocephalus, if no operable tumor 
were found The patient was therefore placed m cerebellar 
position, and through a midlme masion the occipital mus- 
cles were cross-cut and a broad area of occiput was exposed 
This was removed together with the arch of the atlas After 
the dura had been opened, the cerebellar hemispheres were 
seen to be symmetncal and the vermis not widened Only 
a small pressure cone was present The cerebellum was not 
tense because the needle nad been left m the lateral ven- 
tncle. After separation of the cerebellar tonsds one could 
look upward mto a normal appearing fourth ventncle A 
No to catheter shpped up the aqueduct met a defimte 
obstruction at a pomt 4 to 5 centimeters above the lower 
end of the fourth ventncle WTien the anesthetist gave 
jugular compression, no flmd escaped from above, supest 
mg that the site of obstruction lay m the upper portion of 
the aqueduct m the region of the quadngenunal plate, and 
that It would be inaccessible to surpry from below There- 
fore the paUiative procedure desenbed by Torkildsen was 
earned out. The tip of a No 8 catheter was buned m the 
postenor hom of the ventncle and the tube was then passed 
underneath the scalp from the masion over the burr hole 
to the median cerebeUar mcision Its other end was care- 
fully sutured beneath the arachnoid and dura m the cis- 
tema magna. We were very careful to ascertam that spmal 
flmd flowed freelyout of the tube before closmg the arach- 
noid and dura. The neck muscles were then carefully re- 
sutured to the ocaput and to each other m the rmime 
This procedure was tolerated well, blood pressure remain- 
mg at a normal level throughout.’’ 

The patient was m good condition after operation, and on 
the fourth day his lumbar and mtraventncular pressure 
readmgs were normal Phenolsulfonphthalem was mjected 
mto the ventncle and ro per cent recovered m the urme m 
the next 2 hours A ventriculogram earned out 3 weeks 
later showed free dramage from the previously obstmeted 
ventndes, as all the gas was found distnbuted over the 
subarachnoid space Five days afterward a second ventne- 
ulogram was undertaken, r cubic centimeter of phenol- 
sulfonphthalem was mjected first, followed bj po cubic 
centimeters of oxygen The mjection displaced spmal fluid 
from the ventndes and this was dramed through a second 
needle m the lumbar subarachnoid space The rapid ap- 
pearance of dye m the flmd reco\ ered m the lumbar region 
and a previous pressure readmg of 105 millimeters estab 
bshed the patencj of the artifiaal dramage S3rstem The 
subsequent i ray films showed a symmetncal dilatation of 
the lateral and uurd \ entndes without any visible filhng of 
the aqueduct. Begiimmg on the twent> -fifth postoperatii e 
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orxciiow 0 ? orauunon 
Both toetbodi o{ dr aining the oUmteted Tto- 
tridei here reported eppeu* to Accompibh tbdr 
p u rpoae In fcn effective lod lasdof Ducoer TV 
obctiocted c e rdaoep taal fltdd 1> uiloed Into the 
Um «f»,dtnofd diWia, wbcoce It oui be dk. 
tzibated to the aheorhlns ueu b the coberwh- 
Qcdd ipare b e lUKmel iubJoeu It U obriooi Uut 
thcK procedures cu be effVtfve oolr b tbeob- 
ttrxsve form of bydrxepfaaJoi. b the coo* 
numicitint b vhkh ta^hi ebton* or eb* 
•orUot trees tn the gtaftl sobertchaafd nee 
tre ciilUented, oothbf cen be tattupihbed ^ 
then operatkos. This vulety cd hydrocephehiB 
can be mmosed by the bbtonr of a recent nxaiD- 
geaJ infecooD. It can be TOrlhed by the fact that 
phenol wlfcmphthaMn b^ected bto the Tentddes 
appeaia b tV tnmhT regloa, altboo^ very BUie 
If abaorbed in the blood stretin and nlminated by 
the hUneya (Dao^ and Blacttin, 61 
In fhfiQtlTig the most idtaUe method of vm* 
triadar dralmijr it is of (reat hnp wti acr to lo- 
i-ahTr: the obatnictini; kai^ as kccnratdy u poa- 
alble In moat cases this can be done by dinfcal 
rfvl x-ray m amlnt iWr. la Case z t b the 
tyMari amiedact tu ckarir rUble alter the 
Injcctioo of u x >|i yo Into the lateial ven 
trfclcs and iWbtr inberadtooid space s) 
PnemnoencephalcicraptiT bon'cser Is oitai loo 
danaeroos to on m patients with ekvnted btia 
enSai promt. Veotricolopiphy alooe trsmUy 
ghts teemate locsiliartno b the presence of a 
tTTTTu-TT In tV third ventricle, bot mar be mislead 
in* fa infratentorial fcfiooa. Thb led to an nnfor 
tunate ronlt tn the secceid patient, fa whom an 
opwaid projecdon of the mcs cp cei dt alo n was mis- 
taken for a m ldtofa tnmor whensu acfaaDy the 
deftordty was cansed by an operable cystic tumor 
erf the certbellnm. We rettanroend drainage of 
the third rentrlcJc ooJy If preriooi exploraticB or 


the czxnbfaed crldenoe of dfafcal and 

exandnarioo has danoratrated beyted adooii 
that the QbatjutUre lesko cannot be attacked 
rfirectly 

The method of Tcekildsoi has the atratejlc 
advantage d peralufag pitliirdmrT erpiaatC* 
of the poeterfor fom Wore the natltnllon ef 
paffiativt drabage of the oUtrocted ctretrapf- 
nal fluid. It h farprUng that the presence o( a 

robber catheter embedded fa the cVertK nana 
is riot followed by rapid dome erf Its cm adbj 
arachnedd adbesoot. Fortunately tiua baa mt 
proved to be the case u thown by Tortildsen'i 
experience and the loog.staDdlng reflef la tie t 
cases here reported. Althoogh tmSkely itbcdD 
posslbie for octhnkc to occur or for the rubber to 
dcterioratcaftcrannmherof yrtia. Sbooldether 
of these compBcadcns ♦■ke pla«, drainage caa 
again be re-ortabCihcd thmegh the sopradki- 
matkmifa. ’Hda operadoo sot iarolve tie 
Inseitloo of a foj dgn body and appeaia to be a 
more phyakfogical procedure fa casei fa which, fa 
the fcsterkr portws of tie third ventricle or 
below there b an o t i st r u ctiga whkh cannot be 
coll e ct ed miikAUy 


rmotAAT AXD ctocimoja 


I Two Seethe o p era tio c s bare been reported 
fa reomt years Icr tV drainage erf the vectricnlsr 
•yatem fa cases of obstractive bjdroctplafas ia 
adolta. 

1 The fast method OKslsU erf peifonUsg tic 
thin , bolgfag anterior waB of the third ventricle 
(bmlna texmfaalh) ■nA cstabQihfag diafaan of 
the obstnxfad cerebroipfaaJ Ibzld Into the chias- 
matic dttem, In catab caaea it is also poasfbic 
topcricrate the floor of the HfUtwl third Tentiide 
p>est 0 icrly tiarby cxeatlag a acemd drainage 
«-h«rm^ fato tie fatexpedmicabr ciitem. Frm 
OUT experience we beueve that thh a d r lT lbnal 
cfxsfag is aot essential and licold not be at 
templed nntf It can be carried ent with ease and 


safety 

y lathe tecood method wiki ia carried cot 
enfy alter emkrmtim of the posleitor foma has 
rvveaied an inoperable kikai, the cmbrcspfnal 
fluid is ahort-drcalted past the otstrocriwi fa the 
■qaednet, third or loorth ventricle by means of s 
boiled nrnber catheter The dp of tl* tatbetcr b 
htserted Hirrugh an ocdpital trrphlne epenfag 

and fixed fa the posterior horn of the lateral ve^ 

tiide. The rubber tube it then pasaed beneath 
the walp to the coebcBar fadsfan and hi lo«r 

end ia boiled fa the dstena magoa. 

4. As the Utter openlioo permits a preUmiaajy 

explaadcn of the poatcrior lam. It b the mcav 
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effective method of dealmg mth cases of hydro- 
cephalus m which the cause of obstruction may be 
an operable tumor situated m the cerebellum or 
fourth ventricle, or an arachnoiditis which blocks 
the outflow of cerebrospmal fluid On the other 
hand, when the obstruction is known to be moper- 
able and is situated m the posterior portion of the 
thir d ventncle or caudal to this pomt, anterior 
drainage through the lamma termmalis is the 
more satisfactory operation 

5 Both methods are capable of producmg a 
long lastmg channel for escape of the obstructed 
cerebrospinal fluid mto the subarachnoid space, 
with relief from the symptoms of elevated mtra- 
cramal pressure and its dangers to life and vision 
This IS exemphfled by the case histones of 14 pa- 
tients whom we have treated in this way The 
hydrocephalus has been reheved m all Life has 
been preserved m 7 and useful vision has been 
established m 5, 4 have been able to return to 
work and remam m good condition after mtervals 
of 18 months to 3 years 

ADDENDUlt 

Since this mnnuscnpt was sent in for publication we have 
received reports from Dr F D Ingraham and Dr W J 
German of 3 other patients with obstructive hydrocephalus 
on whom the Torkudsen operation was performed These 
cases are so mstructive that brief r^sumfa of their histones 
have been added We wish to thank these surgeons for 
their kmdness in permittmg us to mclude this mteresting 
matenal 

1 A girl of s entered the Children’s Homital with a 
story of high intracranial pressure and cerebellar signs In 
the course of study it was shown that she had a blo^at the 
upper end of the aqueduct. Dr Ingraham reports that he 
“explored this region by dividmg the tentonum and ex- 
posed a medulloblastoma A small piece of tissue only was 
removed for section, and when the diagnosis was venfied 
she was given a course of radiation The division of the 
tentorium and the effects of the radiation were not suffi 
cient to rehcve the block, and a Torkfldsen procedure was 
earned out This patient died 14 months after this last 
operation There is no question but that the bypass re 
stored her to comparatively good health and gave her a 
much more satisfactory survival penod than she would 
have had otherwise We have now had an opportumty to 
study the bram and the local exarmnation was extremely 
interestmg The tube was qmte unchanged m appearance 
It was patent and there was a reservoir at the lower end 
into which fluid wras obviously passmg from the ventncle 
Death was presumably due to local mcrease in sire of the 
tumor which made it impossible for fluid to pass from the 
cistema magna mto the subarachnoid area over the cortex,” 

2 Dr Ingraham’s second patient was a boy 6 years of 
age with a typical midline cerebellar syndrome and obstruc- 
tive hydrocephalus “ At operation he w as found to have a 


block m the aqueduct, although no tumor was exposed, and 
it was t^en to be a congemtal abnormality The Torkild- 
sen procedure was earned out and he was watched for 3 
months His pressure remained normal during that time, 
and after a short tnal of clampmg the tube through a small 
mcision we thought that he mig^t have stabilize and re- 
moved the tube In a very short time his pressure was ele- 
vated agam and the tube was replaced For several months 
he had a rather large collection of fluid m the region of his 
subocapital decompression This has returned to normal 
contour and his pressure has stayed withm normal hmits 
The total Mnod of observation m this patient is also 14 
months He is now symptom free, goes to school, and 
takes part m ordmary activities ” 

3 Dr German has wntten us about a patient m the New 
Haven Hospital on whom he performed a Torkfldsen oper- 
ation for stenosis of the sylvian aqueduct. This girl did not 
mam tarn lastmg rehef of her mtemal hydrocephalus so that 
3 weeks later it became necessary to re-explore her poste- 
nor fossa The lower end of the catheter opened mto a 
large smooth walled cavity m the occipital region which 
was completely walled off from the cistema magna After 
further exploration of the upper end of the fourth ventncle 
Dr German discovered a stenotic band at the lower end of 
the aqueduct, which he was able to cut and thereby released 
the obstruction 

This IS the only case to our knowledge followed by sec- 
ondary closure of the catheter As we have piomted out m 
the arbde, such a compheabon can be corrected if neces- 
sary by a subsequent third ventnculostomy It is better to 
run the nsk of an occasional late closure of the tube than to 
lose the opportumty for a direct attack on an operable le 
Sion throu^ failure to explore the postenor fossa, as is the 
case when third ventnculostomy is done as a pnmary 
procedure 

REFERENCES 


I 


2 

3 

4 

5 


6 

7 

8 
9 

10 

11 

12 

13 
14- 


CusHiNG, H Papers Relating to the Pituitary Body, 
Hypothalamus and Parasympathetic Nervous Sys- 
tem P 334 Spnngfield, HI and Baltimore, Md , 
Charles C Thomas, 1932 

Daudy, W E Surg , Gynec & Obst , 1920, 31 340- 
358 

Idem. Bull Johns Hopkms Hosp , 1922, 33 189-190 

Idem Ann Surg , 1938, 108 194-302 

Idem Vol 12, Section 3, Chap i, 213-333, of 
Practice of Surgery Edited by D Lewis, Hagers 
town, Md W F Pnor Co , 1940 

Dandy, W E , and Blackfan, K D Am J Dis 
Child , 1914, 8 406-482 

Ibid , 1917, 14 424-443 

Mdcter, W J Boston M &S 1,1923,188 277-278 

Putnam, T J New England J Med, 1934, 210 
1373-1376 

Stookey, B , and Scastf, J Bulk NeuroL Inst N Y , 

^ 1936, s 348-377 

Sweet, W H Arch Neurol & Psychiat., 1940, 44 
S32-340 

ToEKtLDSEN, A Acta chirurg Scand , 1939, 82 117- 
124. 


White, J C YaleJ Biol k Med, 1939, 
Idem Res Publ Ass Nerv Ment Dis 
834-863 


II 431-432 

, 1940, 20 



FINE ALLOY STEEL WIRE SUTURES 

An Expcnmcnul *nd Chmcil Study 

Tk.\VUiLB aLB,*ftdH.C PAI, NLB OlB^ 
Popteg, CUcui 


O F tlrt many ftctori tnflrwwn^ the 
I hcallDg of mrjicil iroaodi, the rtmc 
tion uxcenpanying tlrt Q*e of tfifftrcnt 
*Q tnre mt terltii tu been KtodKd moat 
citaafwly Thfl ideal Krtme, berwerer la yet to 
be foaod, ihbcne^ catgut Ukd iflk hare been 
onploywl moat freqaeotly The inperiorfty of 
the latter ovci the (oemer In moat diroamataacca 

baa been adeqoately danoDitrated by many exper 

IiDcntaJ and clinical obaerratkea (6 7. 9 10 ij 
Howerer In the preaence « bfeetkn, 
the silk ntore may act ai a nkhn for the organ 
iamt and prtdocg the period of Por thh 

reason, many Krrgcona adll prefer catgnt and eren 
the moat ar^t adTocatai of sHk (6 7 L4) aram 
against Its me b Infected vom^ In 1934, 
Babcock (i) prop o ae d the tae of fine aBoy am 
sfire as a permaneat ntore naterlaL Becanae of 
hs fine caliber moofh aoiface ooopenDeabfflty 
tad chemically oatoie, be dalined that thi« 
matCTiil ns otkiacto^ for oae In both asrpdc 
and infected aroonda. This anthor^ nbaeqoent 
experience see med to aohstanthte theae clairaa 
(a, 3, 4) Abo, Kagfinan, Johnaoiu and Leaser In 
an amJysb of 56 f of Dernkcibsty foood the 
incidcocB of woond infection to be mneh kmr in 
the gro u p of in vhich wire tutnrea were 
enployea than in the groepa ckaed with catgat 
or ■nt. BgnneQ report^ faTorahle tesdta fi^ 
tb oae of wire ntnrea in the repair cf tendona. 
Preston dcmoastimted experimentally In rats that 
wtninds iutnred with fine wire had a greata (eoaOe 
atreogth than that of tmllar woonds aotnred with 
catgat or «nv. In riew of theae epeewtraging re 
porta are were led to InTeadgate further the be 
htTXff of fine iHoy steel wire when employed aa a 
sotnie in both «Titwai and hmean Uti i!i 

and to attempt to estfanate Its rclativt meriti m 
companacn with the more comrooGly oaed ma 

fw 4 «t« 

iT-mnjTT TAi. aruiJT 

Foot groups of aperimoita were coodocted In 
order to uaupaie the titsne reaction prodoced by 
alloy Steel wire autnrea with that produced by 
Trt* ^ TiaailP—ti ud POi<*wy f M'S 

Cm Uwfiol Pikac. CisL 


•flko r ea^t sutorea fa both aaeptic and failected 
wramda. The wire employed In aB of the aperl- 
mentswmariiejc It b a whitbh pliable Iwir-aa 
string having a cUameter of tuxxn cf an fact and 
a trnaOe aUcugth of s 5 pounda (i) 

Gnuf t Tus%tRMtH*%i»Ai*ftkWmii 

Precxdnn. lodahna r cestinKtera in lenglb 
were made fa the abdotninal wall cf don deeplr 
enoQ^ to expose the antolor iheith of uk rectal 
iDinae. Three fatemjpted sntnrts of the tHiT 
steel wire wme appQcd through the rectus rfwth 
and a part of the mnacie fa each woccad. Thm 
sfanfiarntmesof eltberrilkorcatgutwne pf&d 
in the same wound for the purpose of 
andcoDtrol. AB of the ntojea were appfied with 
fiAe corred Dcedles of the aane rise. TfawouBdi 
were re o pened at diflemt fatemb tfbs the 
opendcB and cross fhsngg around the ntare* 
were noted. Tim was foDowed by fafi rii ;B of 
blocks of Isacb and n na de bearing the loCfira, 
far the par p o s e cf mlcroscopkal ttsdy The 
qieiritDCiis were fixed fa a 10 per cent KfudoD cf 
formafla. The wire witnrea were remored after 
the and sections were made through the 

iaada and the muscle at the pbeta timngh whkk 
the so tnres had passed. AB aectiona were stained 
with boost coy^ and eoshi. The cmtrol n taro 
cenabtrd cf iQk, both No. C (metfium rilk) and 
Na A (fine sOk) grada pkfa catgnt. Ho. i and 
Na 00 and cfa renfc catgut. No. i and Na oa 
OfasQ-vatiecs were made at periods Tmiyfag fnm 
t4 boors to so days after ortefaal apptkatkn of 
satnrea. Allonther ti wounb were itndied. 

Gfvu (zsamariM IFfr* ntfara In recat 
wounds, DO fafiammatoty reactioD was obaerred 
in thettmaea around the mtmea. However most 
of the satnrea appeared tighter than at the time 
of the original ppPeatfam, causing a rilgfat coo- 
strictioo of the in the wounds more than 

I week (id, the wire was ce rv e r ed by a thin ^ 
fibrous tbsoc. Staining or necrosb cf tiwea 
arooml sutures was not noticed and tbecolcwand 
jtjftrr frf t>m wire Temained practicallT uneba n fed. 

Sm twfyr** SUgbt to moderate edema and 
neoTMiJ were observed fa wounds » and 5 days 


X o 
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old Although of less intensity than those ob- 
served around the catgut sutures, these changes, 
m contrast to those around the wires, were very 
distinct After 9 days, the sutures were found to 
be buned m a rather heavy layer of fibrous tissue 
In a few specimens, a small amount of cloudy 
fluid was found around the sutures as long as 20 
days after they had been apphed 
Catgiii stUures Moderate edema, slight ne- 
crosis, and a small amount of turbid exudate were 
mvanably observed around the catgut sutures in 
wounds less than 5 days old The reaction 
around the plain catgut was espeaaUy marked 
That around the No 00 sutures was shghtly less 
than that around the No i sutures of both plain 
and chromic guL Plain catgut began to show 
evidence of dismtegration on the fourth or fifth 
day and usually had totally disappeared after 7 
days The chromic catgut sutures were fauly well 
preserved for the first 2 weeks, after 20 days they 
were found to have disappeared 
Mtcroscoptc examtnalum Wtre sutures Sec- 
bons of tissue from 24 hour to 3 day old wounds 
showed the presence around eadi suture of a thin 
layer of hyahmzed material probably formed as a 
result of compression of the bssues by the sutures 
In the surroundmg tissue, there was slight 
leucocytic mfiltration, some edema, and occa- 
sionally a small amount of fibrinous exudate In 
the 4 day wound there was shght proliferation of 
fibroblasts and infiltration with l3rmphocytes and 
plasma cells m the neighborhood of the sutures 
In the wounds more than 7 days old, the number 
of fibroblasts decreased while the amount of mter- 
ceUular collagen fibnls mcreased Granulation 
tissue was not observed Aside from some atrophy 
of the muscle fibers in immediate neighborhood, 
there was no other evidence of damage to tissues 
Silk sutures The tissue reaction to the No A 
silk was less than that to the No C silk sutures 
However, the difference was not marked, and they 
are descnbed together In wounds less than 5 
days old the sutures were surrounded by some 
necrobc tissue infiltrated by a large number of 
leucocytes In the non-necrotic tissue in the 
neighborhood there was moderate leucocytic, and 
occasionally also fibrmous, exudate After 5 days 
the acute inflammatory reaction began to sub- 
side However, among the filaments of the su- 
tures there usually were some leucocytes At the 
same tune there was fibroblastic proliferation and 
infiltration of lymphocytes, plasma cells, and 
large mononuclear phagocytes The latter often 
were crowded together m dose apposition to the 
sutures, later foreign body giant cells frequently 
were seen In tissues from wounds 13 to 20 days 


old, the acute inflammatory reaction usually had 
largely disappeared, but a few leucocytes remamed 
among filaments of the sutures or in their imme- 
diate neighborhood The sutures were surrounded 
by a broad zone of newly formed fibrous tissue 
Catgut sutures The plain and the chromic 
sutures of the same size caused a very similar re- 
acbon, but the finer sutures (No 00) produced 
relatively less reaction than the heavier ones 
(No i) A description of the microscopic find- 
ings of the tissues sutured by No i chromic cat- 
gut will suffice A very intense and extensive 
acute inflammatory reaction was observed around 
the sutures m wounds from i to 5 days old The 
reaction was not limited to the immediate neigh- 
borhood of the sutures but involved the adjacent 
tissues for some distance There was heavy 
leucocytic infiltration, marked fibrmous exuda- 
tion, congestion, and edema The leucocytic in- 
filtration was so intense around the sutures that 
small abscesses were often formed The tissues 
surroundmg the sutures, mcludmg the muscles, 
usually showed necrosis In the 4 day specimens, 
granulation tissue began to appear and reached 
the maximum amount on the seventh to the mnth 
day The sutures at this tune still were sur- 
rounded by a zone of leucocytic exudate The 
granulation tissue was infiltrated by many leu- 
cocytes, lymphocytes, plasma cells, and numerous 
large phagocytes contammg many nuclear frag- 
ments and fatty droplets There was no tendency 
for these phagocytes to form foreign body giant 
cells In the specimens from wounds more than 
9 to 13 days old, there was considerable fibrosis in 
the granulation tissue, but marked leucocytic m- 
filtration still was observed m the immediate 
neighborhood of the partially absorbed catgut 
sutures The majority of the sutures began to 
show fragmentation and penetration by leucocytes 
as early as the fourth or fifth day A few appear- 
ed to be intact up to the thirteenth day 
Summary Table I summarizes the tissue reac- 
tion around the different kinds of sutures as ob- 
served at varying mtervals after they had been 
placed m position It will be seen that the wire 
sutures caused very shght imtial acute inflamma- 
tory reaction followed by a shght amount of 
fibrosis without the formation of actual granula- 
tion tissue The silk sutures produced a more 
acute inflammatory reaction, some granulation 
tissue and much fibrosis The catgut sutures 
caused a very severe acute inflammatory reaction 
m the early wounds with frequent formation of 
imnute abscesses This was followed by exten- 
sive granulation and fibrosis These changes are 
illustrated m Figures i to 4 
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Gftaf II Tunu Re^at^n tM iKfmed n mds 

Pr*^wrt The proentee ermfayrt W 14 «•»- 
tiiDy to tlut to Gfoop L, ucept thet the 

•betth and fibeii of the recna imoole vae 
dMdfd dcFwn to the peritoofom tad t obWc c«ati 
meter of a *4 hoor broth coltore of Bad to coU 
traa ta t r a i w ed lato the vmod before the ntures 
were appH^ Wre anttrre* vere mpkiyed t 
reappToxitiiate the rectui ihrath thniOTiait one 
half cJ the iodikn for cootrob ha C rilk waa 
tiaed to doec the other half of the recto* ibeath in 
4 woundi and In another 4 rronodi Na i chromic 
cateut wai cinplojretL OhecrvatlotLi were inade, 
tM littaet wtre rrmotred for microacopk: eta nn - 
Qfltioca on the rod, 5th 8tb, and 14th daja after 
the appUcatioc of the fatoiea. 

Grta All TOtmdi became twoOen 

after 4* boon aid afacnred rigns of ndld aoppora 
tkm daring the next few dajT. By the end of ooe 
w wY , moat d the voood* apwed to 
healed citraiiny At the tfane erf rrmt^ of tto 
apedmena, howe’er tram a to 3 
torten of pua was cranuted tram ead« of the 
and 5 day woond* and bom the 8 day 

catgut In 3 other woonda, i d 8 day* 
cDotalning lOk and the 1 othen of 14 o*r“ 
tainbigSk and catgut, reapecthrely, tl^ waa no 
faeefloid. There waa lorpriiin^ 

araond the wire foturea b any d the wwnxtieTen 

when free pra was P«*°t-_,Ar«nidtto 
extenilTO necroaia and fibrinena en Ate were 
noticed In the 14 day fl»±neti, the «tnre* were 


partiaDy tSaedted and oat 00 i^t tw.nii>- 
utatV*' Hoverer in the 8 day ipccuMn, tdmi 
of (he caifut ntom atiH wm Intact iJthoogfa 
famxLodeabypurtilestatidate Anlnlerniedhte 
itaetioD waa aees arooiid theiOk totnrea. In the 
6 and 14 dar apedmcM the wc am di were healed 
and dean, Immediatdy aitnnd the tOl, a Bnall 
amennt of mu c o g da dnona exndate rrmaiaed. 

ilUrtictpif ITY« rdms The 

ntnrta In the t day old wtwnd were Buronndfd 
by a amount of leucocytic and fibrinoca 
exudate which waa cootlnuouj with 1 limQar 
exudate preaml througiiout the wtrasd. In the 
5 day wound the acute reaction aroond the aotaiei 
had lobaUed and fihrobUaU had appeared, al- 
tbongfa aigu* of acute InflammatioQ atfll wwe 
petaent In tl^ ttaaue* farther removed frtm the 
anturet. In the 8 day a p ec itn m the aoturea ww 
nrrounded by a thin layer of hyaline material 
The acute Inflammatory reaedeo tn the tttrfwnw 
Ing tiiauea alao bad tnbaided and giannla^ 

tiaBit infiltreted by lymptocytea and pluroa ceD* 

had appeared. In the 14 day w«^ the 

■were Bjrramded by an Inna thin iayet of hyiDj^ 

taateriil and an outa ftldr broad » 

fil*™* tlow. , , , , 

SUk In the a day wound, the lotem 

were Infiltrated bj ieococytei and aurrocniW by 
a moi^te anwont of terofibrioOT and 

cytlc exudate- In the 5 day wamd, to •c uta to- 

faBin^tory rtmetko In to 

had nm efa more exteualre. At 0 oaja, 
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Fig I Tissue reaction to sutures, 2 days after appUca 
tion X40 a, Wire (represented by an oval empty space 
in all illustrations) Note absence of cellular infiltration 
around suture and only sbght mfiammatory reaction in sur- 
rounding tissues b, No C silk Suture is partially en 
circled by purulent exudate mth moderate inflamniatory 
reaction m surroundmg tissues c, No i chromic catgut 
Very extensive acute mfiammatory cellular mfiltration 

the sutures were surrounded by granulation tissue 
which was infiltrated chiefly by leucocytes and to 
a less extent by lymphocytes, plasma cells, and 
large mononuclear phagocytic cells In the 14 
day specimen extensive granulation tissue had 
formed and there was very active proliferation of 
fibroblasts, especially around the sutures Large 
numbers of leucocytes stfll were present, some 


Fig 2 Tissue reaction to sutures, 5 days after applica- 
tion X40 n. Wire There are a moderate number of 
fibroblasts around the suture Note the marked constnc 
tion on the tissue in this section b. No C silk The acute 
inflammatory reaction m the surrounding tissues is subsid- 
mg, granulation tissue has formed m the surroundmg tis- 
sues c. No r chromic catgut Very extensive purulent 
exudate still is present 

of them were among the filaments of silk A large 
number of mononuclear phagocytes were scat- 
tered among other cells m the granulation tissue, 
but they did not encroach upon the sutures 
Catgut sutures Sutures m the 2 day wound 
were surrounded by a large amount of fibrmo- 
purulent exudate which became even more 
abundant after 5 days Fragmentation of the 
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Grvtfll Tisi %4 

Fnctim Tbe proeedni^ en^ofcd «u easA- 
tuOy to tbit la OnMip I, esuyt that the 
sheath tad fiber* d the recta moade ime 
dMdeddowo totheperltooeam&od i cable croB- 
nKta* of a 14 hoar broth odcore d BadPos cofi 
wu fatrodoced Into the iroaiHi before the ntnrea 
were apyQcd. V?^ satom ime employed to 
reapfiraiimtte the rectvii sheath threraboot one 
h«lT of the for cootrob No. C aOk was 

used to doae the other half of the rectus sheath fai 
4 wounds uad la aoother 4 woQndi Na chramlc 
catgut was employed, ObaerralioBS were made, 
tjad tlaHKi were remored foe mlcroacoplc nrand - 
nstwns on the snd, 5th, 8th, and 14th day* after 
the appheadtm of tlv sotnr^ 

Gran emsrfaarieia. All woonds became swoDen 
after 4S hooia and showed signs of mild soppraa 
tioo daring the next few daya. By the md of ooe 
wi^V, mwt of d>e woemds appeared to hare 
crteroally At the time cd removal of tto 
apednwa, however from s to 3 enWe centi- 
metm of pas was evacuated from e ach of the s 
and 5 day woonds and from the 8 day wound ccai- 
t.?Tdnr catgut. In 3 other wwmds, i of 8 day* 
rr.YHlnhTv sDk lod thc * Other* of 14 day* coo- 
tiining^ and catgut, leipeclively . there wu no 
frre fluid. There was sniprWji^ Httie r ytion 

around the wire in urra tn any of the woond* even 

when free poi was pceaent, Aroond the ca tgut, 
extensfre uecroais and fibriucmi e nn^ te w« 

noticed. In the 14 day specimen, the ■aturt* were 


paiBsUy dbaolred snd came out on sUght msatp- 
nhrifwi- However b the 8 day ijeiCin^cL mot 
d the atnt sotnm stiE were btact shmgb 
sarToundnbypornlentoodate. AabtenoRSate 
renedoD wu sees aionnd the BIksotiim. b the 
8 s^ 14 day tpedaxm the woemds were holed 
and fmnwdk tely arauid the illlc, s RbsII 

amcamt of mocogelatinoas frudite nmaioed. 
UkxMt»pu txaMtiMab*n Win ndwnt. The 

satnres In the 1 day old wound were sarremded 
by PTYan amenut of leucocytic sad fitaiootts 
TTwijtft which was cDOtfaooQS with a rfmilsr 
exodatt proenl thio c^ cut the wottad. In tie 
5 day wound the acute reaction aroond the witmeJ 
b«A nhaided and fibroblasts bad sppeared, si- 
thoQ^ ■ %"« of scute hflammatian stIU were 
{wesffit b the tiMoc* farther remore d fresn the 
intniT*- In the 8 day spedmeB tie sotnm were 
BoiTTMiMifd by a thb layer of hraltae mstgi^ 
The acuta bflanmistocy reactkai b the aurroond 
Ing ti— rw alio had suhsitied and 
ti*De Infiltrated by lymphocytes and plam* ccGi 
hid appeared. In the 14 day wwmd, the 
were BuroDMied by an Inner thb layer of hT»P* 
lad an outer fsMy bread sooe d 
fihreas tine . . 

SUA In the a day woe nd, the 

were Infiltrated by leucccyte* and witrocmdrf by 
a moderate smamt of aercidhibw snd 1^ 

cytb ersdate. In the c day wesmd, acut^ 

flinunatory reaction b the 

had beccane much mote extensfre. At 8 osy*. 
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TABLE U -TISSUE REACTIONS TO FINE ALLOY STEEL WIRE, SILK, AND CATGUT 
SUTURES IN INFECTED WOUNDS OF DOGS 
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where m the wound, the silk and catgut sutures, 
on the other hand, were surrounded bj many 
more leucocj tes In the w ounds of 8 and 14 days 
(Fig 5 and 6), the difference was even more 
staking The inflammatorj’ reaction around the 
wire sutures had subsided, but the silk and catgut 
sutures still were bathed by purulent exudate 

Group III Peritoneal Reaction 

Procedure Rectus incisions 4 inches in length 
were made on each side of the midhne of the ab- 
dommal wall of 4 dogs The peritoneum was in- 
cised along the entire length of each inasion, but 
the structures wathin the peritoneal cavity were 
not disturbed The peritoneum was reapproxi- 
mated with a continuous suture of No i chromic 
catgut in the upper half and a continuous suture 
of No 3S alloy steel ware in the lower half of the 
incision on the right side On the left, a con- 
tinuous wire suture was employed in the upper 
half and a conUnuous suture of No C silk m the 
lower half of the incision The rectus sheath and 
the skin were closed wath interrupted sutures of 
No A silk on both sides These animals were 
sacrificed 7, ii, 14, and zi days later, respectively 

Results In the first 3 dogs, identical pictures 
were observed In the areas sutured with catgut 
or silk, the whole line of the pentoneal incision 
was covered bj adherent omentum while the por- 
tions sutured wath wire were enUreh free and 
were represented b> Imear scars (Fig '7) In the 
fourth dog, the segment sutured wath silk was 
covered heaaaly by omentum while the other three 
areas all had healed without adhesions 

Group IV Scaling of Infected TFoiijids 

Procedure The method used m this senes of 
l^enments was similar to that employed by 
bhambaugh and Dunphy (13) m their study of the 
relative ments of silk and catgut sutures in in- 
fected wounds, except that fine alloy steel wire 
was used wath silk and catgut for controls 


A rectus incision dowm to but not through the 
pentoneum was made on each side of the midline 
of the abdominal wall of a dog To each of the 
wounds, I cubic centimeter of a saline suspension 
of dog’s feces was applied in order to produce 
marked infection On the nght side the rectus 
sheath was closed b> means of interrupted sutures 
of No 35 alloy steel ware The same matenal w as 
used for ligating bleeding points in the wound 
On the left side an equal number of interrupted 
sutures of No i chromic catgut was employed 
No I plain catgut was used for ligating bleeders 
The skin was closed wath interrupted sutures of 
fine silk on both sides This procedure was 
carried out in 2 dogs In another 2 dogs, a similar 
procedure was cmplo>ed except that in the left 
rectus wound, No C silk was used for the anterior 
rectus sheath and No A silk for ligating bleeding 
vessels AH the wounds were examined daily 
Alternate skin stitches w'ere removed 3 days, and 
the remaining sUtches 5 days, after the operation 
^\^^en an accumulation of pus was noticed, the 
wound margins were separated with a clamp and 
gentle pressure was applied to the rest of the 
wound in order to evacuate the discharge No 
other treatment was given except the application 
of a sterile drj- dressing after each examination 
Results All wounds were swollen and frankly 
suppurating 48 hours after the operation The 
initial swelling was most marked m those wounds 
closed with catgut, least in those closed with wire, 
and intermediate in those in which silk had been 
employed The amount of pus evacuated on the 
first separation of the wound corresponded closely 
to the degree of the swelling The wounds closed 
with wire progressed rapidly toward heabng as 
soon as the pus was evacuated By the end of the 
first week, all discharge had ceased AH four 
wounds sutured with wire healed completely by 
the end of 2 weeks None of the wire sutures 
was di^harged The two wounds closed with cat- 
gut showed the largest amount of discharge 
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where m the wound, the silk and catgut sutures, 
on the other hand, were surrounded b> many 
more leucocj tes In the wounds of 8 and 14 days 
(Fig 5 and 6), the difference was even more 
striking The inflammatory reaction around the 
wire sutures had subsided, but the silk and catgut 
sutures still were bathed by purulent exudate 


Group III Peritoneal Reaction 

Procedure Rectus incisions 4 inches in length 
were made on each side of the midline of the ab- 
dominal wall of 4 dogs The pentoneum was in- 
cised along the entire length of each incision, but 
the structures within the peritoneal cavity were 
not disturbed The pentoneum was reapproxi- 
mated with a contmuous suture of No i chromic 
catgut in the upper half and a conbnuous suture 

No 35 alloy steel wire in the lower half of the 
inasion on the nght side On the left, a con- 
tmuous ivire suture was employed in the upper 
half and a continuous suture of No C silk m the 
lower half of the incision The rectus sheath and 
the skin were closed with interrupted sutures of 
No A silk on both sides These animals were 
sacnficed 7, ii, 14, and 21 days later, respectively 

Results In the first 3 dogs, identical pictures 
were observed In the areas sutured with catgut 
or silk, the whole line of the pientoneal incision 
was covered by adherent omentum while the por- 
tions sutured with wire were entirely free and 
were represented by linear scars (Fig 7) In the 
fourth dog, the segment sutured with silk was 
covered heavily by omentum while the other three 
areas all had healed without adhesions 


Group IV Healing of Infected Wounds 

Procedure The method used in this senes c 
e^enments was similar to that employed b 
bhambaugh and Dunphy (13) m their study of th 
relative meats of silk and catgut sutures in ir 
lected wounds, except that fine alloy steel wn 
was used with silk and catgut for controls 


A rectus incision down to but not through the 
pentoneum was made on each side of the midline 
of the abdominal wall of a dog To each of the 
wounds, I cubic cenbmeter of a saline suspension 
of dog’s feces was applied in order to produce 
marked infection On the nght side the rectus 
sheath was closed by means of interrupted sutures 
of No 35 alloy steel wire The same matenal was 
used for ligating bleeding points in the wound 
On the left side an equal number of interrupted 
sutures of No 1 chromic catgut was employed 
No I plain catgut was used for ligating bleeders 
The skin was dosed with interrupted sutures of 
fine silk on both sides This procedure was 
earned out in 2 dogs In another 2 dogs, a similar 
procedure was employed except that in the left 
rectus wound, No C silk was used for the antenor 
rectus sheath and No A silk for ligaDng bleeding 
vessels All the wounds were examined daily 
Alternate skin stitches were removed 3 days, and 
the remaining stitches 5 days, after the operation 
When an accumulation of pus was noticed, the 
wound margins were separated with a damp and 
gentle pressure was applied to the rest of the 
wound in order to evacuate the discharge No 
other treatment was given except the application 
of a stenle dry dressing after each examination 
Results All wounds were swollen and frankly 
suppurating 48 hours after the operation The 
initial swelling was most marked m those wounds 
closed with catgut, least m those closed with wire, 
and intermediate in those in which silk had been 
employed The amount of pus evacuated on the 
first separation of the wound corresponded closely 
to the degree of the swellmg The wounds closed 
with wire progressed rapidly toward healing as 
soon as the pus was evacuated By the end of the 
tirst week, all discharge had ceased All four 
wounds sutured with wire healed completely by 
the end of 2 we^s None of the wire sutures 
was discharged The two wounds closed with cat- 
gut showed the largest amount of discharge 
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be lined by soft gelatinous granulation tissue with- 
in which were buned five silk sutures These were 
removed, and the wound healed 10 days later 

CLINICAL STDDV 

Durmg the past year, one of us (Y K W ) has 
used fine alloy steel wire as the mam suture mate- 
nal for the closure of 40 abdominal mcisions In 
each instance the peritoneum was closed with a 
contmuous suture of No i chromic catgut, the 
antenor rectus sheath was reapproximated with 
figure-of-eight sutures of No 35 alloy steel wire, 
the subcutaneous laj^er was closed with inter- 
rupted sutures of the same matenal (in thin indi- 
viduals this layer of sutures was omitted), and 
the skin was brought together with interrupted 
sutures of No A silk Hemostasis was secured 
largely by electrocoagulation 
All of the mcisions, with three exceptions, were 
of rectus or paramedian type, varying from 10 to 
20 centimeters m length More than two-thirds of 
the opierations mvolved the opienmg of the lumen 
of the gastrointestinal tract There were 14 gas- 
trostomies, I total and 2 partial gastrectomies, 7 
mstances of resection and anastomosis of the 
small or large intestine, 6 operations for mtestmal 
obstruction (enterostomy, colostomy, division of 
peritoneal adhesions, etc ), 2 mstances of simple 
exploratory celiotomy, and 8 other operations 
upon the spleen, liver, and biliarj' tract Thirty- 
seven of the 40 wounds were chnically aseptic 
while 3 were made through contammated fields 
These two groups are considered separately 

Group I Clean Wounds 

Two patients of this group did not recover from 
the operation However, at the time of death, i 
and 5 days, respectively, after the operation, the 
wounds showed no sign of infection The wounds 
m the other 35 patients healed per priniam It 
was our general impression that the mduration 
along the Ime of the mcision durm^ the course of 
healing of these wounds was definitely less than 
that m wounds closed with either catgut or silk 
No patient had undue pain or other complamt 
that could be attributed to the presence of the 
wires Even m thm individuals, when the sutures 
could be palpated through the skm, there was no 
tenderness In no mstance did a suture work out 
through the skm durmg the pienod (a few weeks 
to a few months) this group of patients was under 
obsen'ation Four patients with carcmoma of the 
esophagus died in the hospital from i to 8 months 
after gastrostomy Postmortem exammation 
showed that all the wire sutures were well pre- 
sen'ed and without evidence of gross change 



Fi^ 7 Peritoneal surface of abdominal wall of dog 
showing parallel rectus mcisions closed with contmuous 
sutures 01 different matenal A and D, No 35 alloy steel 
inre,S,No C silk, C, No i chromic catgut Specimen excised 
2 weeks after operation Note the smooth healmg m the 
sections sutured mth wire and the heavy omental adhe 
sions m the sections sutured mth catgut or silk 

Microscopic exammation of the tissues around the 
sutures revealed a mmimal amount of fibrosis 
The largest group m this series of cases was that 
of gastrostomy of the Janeway type for patients 
suffermg from carcmoma of the esophagus It 
was with the idea of reduemg an excessively high 
incidence of postoperative wound mfeebon m this 
group of debihtated patients that we first began 
to employ wire sutures for the closure of the ab- 
dommal wound Durmg the last 4 years, 62 oper- 
ations of this nature have been performed by 8 
surgeons m the Peipmg Umon Medical College 
Hospital The madence of infection and disrupi- 
tion of the wounds, grouped accordmg to the 
suture matenal used for the closure of the ab- 
dominal wall, IS shown m Table III 

It IS not ]ustifiable to draw any conclusion 
concermng the small group of cases m which cat- 
gut was used, although the fact that infection 
and disruption occurred m 2 of the 3 cases suggests 
that catgut is an unsuitable suture matenal In 
companng the incidence of comphcations in the 
2 other groups, there was a marked lowenng of 
the rate of infection m the group m which wire 
was used, but the incidence of disruption was 




F|( ^ llMe naclka to Ht¥m ki ktfeeted nxmli, F]( & Hmc rwctka t mxiti i* bJ$ctml wws^ 
8 da^ after anJratkai. X40 a, AVe Tba taAaimaton fam^to day* after Xao. a, ft aa 

roacUDD kaa rii^ded and £bfo^ hai betas, bv ^o C Cn^ b, \o. C ux TW actora k ■jiawakd by 

■Ik FTtrrtllTa ataadatkn daa <nrn«firu b mdent craaoktleo tiiM vfth r— rtaH boro^^lc kfltntm. c, 

wTtb InCtndoti « IraacTtea aracaal aad bito (be ntsTc. ^ ebm^ catfat. Tb aotair bn beta partkly ak- 

ho. diTuak caJtot TV irftw b rrea ona antad. £Tttt#««fiuiihtieatBaaaa^paiwstei*blJ 
marHd tbaa to b bX aiajked fratmoitatioo at mtmrr ajapraasi. 


iloR t>Mn haH of the totnra maped with the 
pm on the fourth and fifth dij**. The*c Tounds 
ttoded 8 and o dtya, reapectfrdy latrr than 
thoac doaed with wire (Fig 8) Dniing the flrat 
1 weeks, the wouods doa^ with iQk progreaaed 
better tKan thene doaed with extent, although 
they ihowed more awcIHiig and diacharge than 
fhn^ in the arrw anlmak dosed with Wire. How 


ever they drained for a Iccgrr period of t h^ 

Afta weeks, while the wounds ooaed with TOt 

in the aame oqgs had healed ceanpJetdy a <S^ 
charging rinm persisted lo each of the wounds 
doaed arlth *Qi (Fig 9) In one dog the 
closed spootaneouslr 16 day* later in the other 
It perristed foe 43 diyi wltlioot 1^ of hcamg. 

Wnm the *lnm tract wai hid open, ft was / wmd to 
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TABLE m —COMPLICATIONS OF ABDOMINAL 
INCISIONS IN JANEWAY GASTROSTOMIES 
FOR CARCINOMA OF THE ESOPHAGUS 
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1 
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3 
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23 
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2 
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WTiole tents 1 

62 1 

13 

21 o±3 s 1 

s 1 
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tion His wound became infected due to necrosis 
of the gastrostomy stump and ruptured on the 
seventh postoperative day The other patient 
developed a tracheoesophageal fistula at the site 
of the carcmoma Violent attacks of coughmg 
followed and the wound broke open on the eighth 
postoperative day 

Smce factors other than the type of suture ma- 
terial employed must be considered in the problem 
of the heabng of wounds, it may be worthwhile 
to compare the madence of complications follow- 
ing the same type of operation performed by the 
same operator The personal series of Janeway 
gastrostormes for carcmoma of the esophagus of 
one of us (Y K W ) consists of 22 operations 
One of 2 wounds closed by catgut became infected 
and disruption followed, 2 of 7 wounds closed by 
silk became infected, with disruption in i, but 
all of 13 wounds closed by wire healed without 
complication 


Group II Contaminated Wounds 

In 3 of the 40 cases in this senes, the wounds 
were contaminated grossly at the time of operation 

Case i In an infant 6 months of age, ewision of a 
congenitd umbilical fistula due to a patent omphalomes 
entenc duct wzs earned out The incisioa was made 
through the macerated skm around the umbilicus The 
wound was closed with ware sutures and healed without 
sign of infection 

Case 2 In perfomung a splenectomy for cirrhosis of 
the fiver, it became necessary to extend the incision through 
an mfreted area of the abdominal wall On the sixth day 
a K^fized abscess was found beneath the skm at the site 
01 the original mfection Followang separation of the 
edges of the wound m this area the mfection subsided 
pr^ptly Complete heabng occurred withm 2 weeks 

f operation for the repair of a fecal 

^tula, the wound was contammated by the unexpected 
opening of a peritoneal abscess The mam portion of the 
wound was clos^ ivith wire sutures, but the end overlying 
1 ^ j 1 °'' drainage In spite of the TOor 

general condition and marked nutritional disturbance of 
=dtu«d portion of the wound healed 
promptly and the whole wound closed by the 28th post- 
was not necessary to remove any of the 
healing of the wound, nor were 
of these sutures extruded spontaneously 
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Fig 10 Diagram showing the correct, a, left, and in- 
correct, b, method of twisting the wire sutures 

In several other instances in this clmic con- 
tammated wounds dosed with fine alloy steel wire 
(by other surgeons) showed a similar favorable 
response The wounds either healed without 
clinical evidence of mfection or only mild infection 
developed Even m the presence of frank sup- 
puraDon, the wire sutures remained in position 
and became covered by healthy granulations 
within a relatively short penod of time 

FIXATION OF WIRE SUTURES BY TWISTING 

The chief ob3ection to the use of alloy steel 
wire sutures is the difllculty of handhng and tying 
the wire In order to sunphfy this procedure, we 
merely twisted the ends of the wire three complete 
turns instead of attempting to form the usual 
t3T>e of knot Sometimes the twisted ends (which 
were 2 to 3 mm m length) were turned down- 
ward with a hemostat By this method, we not 
only could anchor the individual sutures in a 
much shorter penod of time, but also could regu- 
late the tension of the sutures more accurately 
than by the classical formation of knots The last 
mentioned pomt constitutes an important reason 
for the use of this method of fixation of the wire 
sutures It is imperative, however, that the two 
ends of the wire be twisted equally so that they 
will lock and maintain their position (Fig 10) 

This method of fixing the wire sutures was used 
in most of the expenmental animals None of 
the sutures was found to have become untwisted 
or to have shifted from its onginal site at the 
time at which the specimen was removed The 
method also was employed m ro patients All 
wounds healed without complication In 7 in- 
stances in which subsequent roentgenological 
examination was carried out, the wire sutures 
were found to be in satisfactory position 

EVALUATION OF STUDY 

We beheve that this study has demonstrated a 
less severe reaction of the body tissues to fine 
alloy steel wire sutures than to either catgut or 
^Ik, under both septic and aseptic conditions 
The evidence presented by the illustrations 
alone (Figs i to 9) is so strikmg that further 
comment scarcely seems to be necessary How- 
ever, we may summanze our observations m the 
foUowing manner Fme alloy steel wire sutures 
initiate only a very mild inflammatory reaction 
m the surrounding tissues Even this reaction 
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PERITONEAL ASPIRATION IN THE DIAGNOSIS OF 

STRANGULATED BOWEL 

FREDERICK C HILL, M D , F A C S , BERNARD J O’LOUGHLIN, B S , and 
MAURICE STONER, M S , Omaha, Nebraska 


D uring the course of some experiments 
I on dogs m which a loop of strangulated 
' bowel was placed m a rubber bag, we 
observed that within a few hours the 
bag began to fill with an exudate, profuse in 
amount, which had a cherry-red or pink color 
This fluid appeared before the loop ruptured and 
the redness of its color gradually mcreased until 
after the loop ruptured, when it of course, took on 
the appearance of the contents of strangulated 
bowel We showed m the previous mvestiga- 
tions (3) that this fluid is toxic when mjected in- 
travenously mto another animal In order to 
confirm the presence of this exudate, m the ab- 
sence of the rubber bag although it has been 
previously mentioned by Scott and Wangensteen 
who stuied the fluid found m vanous types of 
obstructions m dogs, we produced strangulated 
loops of bowel 4 mches long m another series of 
dogs We found that fluid which was exactly simi- 
lar to the fluid present m the bag formed m the 
abdominal cavity m these animals The fluid 
contams blood, and the erythrocytes are present 
m approximately the concentration which is pro- 
duced when one drop of blood is placed m one 
cubic centimeter of water 
Richardson m 1920 called attention to this 
rusty, blood-stamed fluid m cases of strangulation 
of the bowel and suggested that the appearance of 
such jientoneal fluid might aid m the diagnosis of 
mtestinal obstruction after the abdomen had been 
opened In a senes of 135 cases of mtestmal ob- 
struction he found 21m which there were strangu- 
lation of the bowel and this typical fluid There 
were also a few cases m which, although there 
was mterference with the mesentenc circulation. 
It was defimtely stated that there was no rusty 
fluid Richardson beheved that these cases came 
to operation before the flmd had time to form 
In some cases of simple obstruction he noted that 
clear, straw-colored fluid may be present. Scott 
and Wangensteen m their studies on vanous types 
of obstructions m dogs found that when the 
mesentenc veins were hgated, 50 to 250 cubic 
centimeters of hemorrhagic fluid having low pro- 
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tern content and httle if any odor, developed 1 
those dogs with artenal or with both venous ar 
arterial obstruction, 100 to 500 cubic centiraete 
of dark bloody foul-smelhng fluid with high pr 
tern content was present 

Because of the striking character of this flu 
and Its positively diagnostic nature when presen 
we were led to perform a senes of experiments c 
dogs m which we attempted to aspirate fluid fro 
the abdommal cavity at vanous mtervals after 
strangulation obstruction had been produce 
The procedures followed were the same on t 
animals Under mtratracheal ether anesthesi 
and with the usual sterile precautions, a midhi 
mcision was made, and a segment of jejunum 
inches long and 1 foot below the hgament 
Treitz was hgated with cotton tape The vessc 
of the mesentery were included m the hgature bi 
the tape was not pulled tightly enough to obstru 
the artenes The abdomen was then closed 
layers by the usual method The pentoneal cavi 
was aspuated, a lumbar puncture needle ben 
used at i, 2, 4, and 6 hour mtervals after t] 
operation 

As shown m the accompanymg table, m 2 do 
fluid obtamed i hour after operation contami 
m one instance many red blood cells and whi 
blood cells, and m the other, white blood ce 
only At 2 hours, in 3 of 4 animals, flmd was o 
tamed which under the microscope showed mai 
red blood cells and white blood cells Cultu 
of this flmd showed no growth m one, and she 
cham streptococci and gram negative short ro 
m another At 4 hours, aspiration of the abdoi 
inal cavity of all 4 animals revealed typical re 
dish flmd which was diagnostic of strangulatio 
and culture from this tune on was always positi 
for bactena which we did not identify At 
hours, m all animals, the same type of fluid w 
obtamed The animals died dunng the mght, ai 
m all cases the loop was found at necropsy to 
ruptured Two additional dogs were operated ' 
and obstructed loops 2 feet m length were pi 
duced These dogs were sacrificed at 14 to 
hours, and the loops of bowel were found not 
be ruptured In each case about 40 cubic cen 
meters of the typical fluid was found m the pe 
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•eenu more Kkdy to be dne to treomt incidenul 
to tbe pamge cv the oetdle lod the suture thu 
to the CDotfajiied preseoce of the wire Thisresc 
tkn soon tubsdes sod Is replsced b} ibe baling 
process. In the hstaoce of sQk, the Initial rac 
tkn IS distinctly more inirkcd sod the mbsequent 
fibrosis also is relidv'etv more esteftsivc. In In- 
fected wounds lencocjtcs sod granolstlon dssae 
not ocl> appear around the sutirrcs bnt also In- 
filtrate Wtaceii the filaments of the sflk. There 
fore until the ntDies are remo v ed the lofectloo 
b llkcl> to persist. As Ylade Jacksoo and 
Ochsner have pointed oat, ihb b the chief (eason 
why the pr esen ce of sQk tatores mar aerknth 
delay the healma of Infected w«ro<^ Calgnt 
sutarea produce the moat extenahe earh as 
as ddaved type of Infiacvinatoiy reaetkn. As a 
matter of fa^ a maiodtv of aU catnt sutuies 
actuall> be bathed In putratc aseptic sUerts 
nntfl tbeir filaments are Isigdr or oomotetely ab- 
aothed. These changes ceruinly preoapoc to- 
ward Infection of the wound. Funhermore, to 
the prceence oi feJectMC, catgut tntores nlher 
an onaohed or slocj^bed off tnore aolid hralmg 
of the woemd has had time to occur Thb feads 
to dm tiptto of the wound to certain irtsUitfra. 

From thoe obserrationi, H ma> be angled 
that atgut b not a snitabie entgre matenal for 
the closure of dther aseptic or infected mounds. 
SQk b a ceoenOy aatbuctocr material (or don 
wounds, nt b to be avoided m the presence nl 
infectioo Fine alloy sled wue b praerable tn 
dther catgut or dik for both dean and Inlccted 
wounds. T\ e believe thb type of wire to he es- 
pecially anrtahle for the doaure of abdotamal 
wounds after operations in which there b a po- 
teotia] chance otcocitsjnlmtiop. as to eitamvere- 
lectioits or anastomoses of gastrointestinal trart. 
In pr es enc e of frank fnfeoioa, fine afloy strd 
wire b imdoabtedlv the suture malrrial of choice. 

In oilnj wire sutuita, the general Prindplei laid 
down by Habted for the use of iBk shoild bo 
ri^dh observed, with special emfitsu on the 
avoidance of teorion. In our experience ho- js 
■TLw steel wire b satisfactory for suturing both 
the apooetirotb and the snbcntineoas fascia. 
Thicier and stronger wire bprohably anneces- 
tary The wire can be sterilbed by b ntlmg or 
autodaring Itmaybesterilliedrepatedlywitl^ 
oat loss of strength. ITie low cost m the wire (f) 
b anotber dbtl^ advantage. 

suvoLvay Atm coxcuTfiovi 

\ The behavwr of fine alloy steel wire sitiua 

was studied In degs, catgut and iHk sntores behig 


t^asccotrob. Grom and mlcroscmlc dams- 

tiw were made in both aseptic and bfccvd 

woondt. It was found that wire satnrasprnAitd 

the least amount of tiwue reaction and prooweil 
the man rapid healing of the wwjnds. 

s CIlmcalcrjwrieDcewithfortvabdotidnilb- 

dsJoos dosed by fine tlltw fttd wtra 
showed that all dean wounas healed ffr frimtm 
Reduction m the incldenct of wocDd 
eras espedallj rrmaitaHe b a groop cf Jiiwray 
gtsironomia cnablidsed fta patierrts snfieTrn 
from otremana of the esophigus. In 3 Iiwwim 
of contaminated wounds, primary ec 

enned b i and only locsfiird bfecrioodniped 
in the otfcm, tJoth of whkh healed wiiiwot 
disniptioo and without e itiiak n cf the ntore 
mateivaL 

j. On the basb of these obsemlloDS, tocre 
rvtrnsrve use of fine alloy iltel wue lotnrts is 
i Tfom me nded, especially b wounds potentkSr 
or obviouslv ctmtambaled. We res Hie, boaerer 
that the final rvahutioo of thb type of mtue 
an be deirrmbed csal> br candol obtejvatkn cf 
tbe fap med jite as weQ as toe bie muhs b ■ sndi 
larger manbes of cases. 

4. In oabg wireutona, the nleshiddovn by 
Uabted (or tbe ose of sQk should be loDowed 
doady Special nophaitt should be placed ea the 
avddance cf teoikn mbrs sunres are bed 
Tbe fine calfbcr and the nn^-feldjag dander of 
the wire lend to cause it to cnatrict and to 
cut through the thauea if thb preoutioo a pot 
observed. 

j. In order to fadhlatc the Ivbg of whe 
sutarea and the regulation of the tension oerted 
by them on the nstoes wlthb tbrir grasp, e 
recDcnmend eUmlaatloo of the cuiicmu) koct 
and fixation of these sutures by shopb twbdng 
of the ends of tbe wire (or three cortrplele torts. 
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PERITONEAL ASPIRATION IN THE DIAGNOSIS OF 
STRANGULATED BOWEL 

FREDERICK C HILL, M D , F A C S , BERNARD J O’LOUGHLIN, B S , and 
MAURICE STONER, M S , Omaha, Nebraska 

D uring the course of some experiments tern content and little if any odor, developed In 
i on dogs m ■which a loop of strangulated those dogs with arterial or a ith both venous and 
' bowel was placed in a rubber bag, we arterial obstruction, loo to 5°° cubic centimeters 
obsen^ed that within a few hours tlie of dark bloody foul-smelling fluid with high pro- 
bag began to fill with an exudate, profuse in tein content was present 

amount, which had a cheny-red or pmk color Because of the striking character of this fluid 
This fluid apjieared before the loop ruptured and and its positively diagnostic nature when present, 
the redness of its color gradually increased unbl we were led to perform a senes of experiments on 
after the loop ruptured, when it of course, took on dogs in which we attempted to aspirate fluid from 
the appearance of the contents of strangulated the abdommal cavity at vanous mtervals after a 
bowel We showed m the previous investiga- strangulation obstruction had been produced 
Pons (3) that this fluid is toxic when injected in- The procedures followed were the same on all 
travenously mto another animal In order to animals Under intratracheal ether anesthesia, 
confirm the presence of this exudate, m the ab- and with the usual sterile precautions, a midlme 
sence of the rubber bag although it has been incision was made, and a segment of jejunum 4 
previously menPoned by Scott and Wangensteen inches long and i foot below the ligament of 
who studied the fluid found in vanous types of Treitz was ligated wnth cotton tape The vessels 
obstrucPons m dogs, we produced strangulated of the mesentery were included in the bgature but 
loops of bowel 4 inches long in another senes of the tape was not pulled Pghtly enough to obstruct 
dogs We found that fluid which was exactly sum- the artenes The abdomen was then closed m 
lar to the fluid present m the bag formed m the layers by the usual method The pentoneal cavity 
abdommal cavity m these animals The fluid was aspirated, a lumbar puncture needle being 
contains blood, and the erythrocytes are present used at i, 2, 4, and 6 hour mtervals after the 
m approximately the concentraPon which is pro- operaPon 

duced when one drop of blood is placed in one As shown m the accompanying table, m 2 dogs 
cubic centimeter of water fluid obtained i hour after operaPon contamed 

Richardson m 1920 called attenPon to this in one instance many red blood cells and white 
rusty, blood-stamed fluid m cases of strangulaPon blood cells, and in the other, white blood cells 
of the bowel and suggested that the appearance of only At 2 hours, m 3 of 4 animals, fluid was ob- 
such pentoneal fluid might aid in the diagnosis of tamed which under the microscope showed many 
mtestmal obstrucPon after the abdomen had been red blood cells and white blood cells Culture 
opened In a senes of 135 cases of mtestmal ob- of this fluid showed no growth m one, and short 
strucpon he found 21 m which there were strangu- cham streptococci and gram negaPve short rods 
laPon of the bowel and this typical fluid There in another At 4 hours, aspiraPon of the abdom- 
were also a few cases m which, although there inal cavity of all 4 animals revealed typical red- 
was mterference -with the mesentenc circulaPon, dish fluid which was diagnosPc of strangulaPon, 
it was definitely stated that there was no rusty and culture from this Pme on was always positive 
fimd Richard^n beheved that these cases came for bactena which we did not idenPfy At 6 
to operaPon before the fluid had time to form hours, m all animals, the same type of fluid was 
In some cases of simple obstrucPon he noted that obtamed The animals died dunng the night, and 
clear, straw-colored fluid may be present Scott m all cases the loop was found at necropsy to be 
and Wangensteen m their studies on vanous types ruptured Two additional dogs were operated on 
of obstrucPons m dogs found that when the and obstructed loops 2 feet m length were pro- 
mesentenc veins were ligated, 50 to 250 cubic duced These dogs were sacrificed at 14 to 18 
centimeters of hemorrhagic fluid havmg low pro- hours, and the loops of bowel were found not to 

From the Department of Surgery Creighton Umversity School ruptured In each Case about 40 CublC Cenp- 
ot Medicme meters of the typical fluid was found m the pen- 
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ttlCUl D.XH imAXaVIATED LOOPS 



tooe*i dvity Stmpia of tiifi fluid were rnnoved tf* puDctour woald be of Httle bnportinix once 
for culture ud ■toeej' end Cbe findhigi ecTecd tbere would be do leakage iuto tbe pciloml 
with tho«eo< the fcnrth and lixth hour puDCtiuc*, aiyity The ihe cbMen fwpuflCtDre bfretaUy 
but the quantity of orgaiuxma aitd ceOuku matter of DtUc UnDoctaiKC If a maMbpraent Utbouid 
wtJ mnu greater Id do htatmce, aa far ta we be avoided and the uedle ol coorae, ihould be 
were able to detemloe waa the bo^ paoctiurd faiaerted high ahore the lyn^yib to zoin 

by the aaphattng DwHe. Aacootroloyerfaicnta, the bbdder We have perfonned ajpbatkn <n 
a aimple obatructioQ waa prochrced by a tape te t one patJeat with acute lotefftlQal obatrw^lan aod 
other doga and ifl fKnri bUer do fiuU waa fcand cmaid^abie dbleatiac, and no puncture of Ux 
oo cfxai^ the peritooeal otvity Inteadae ocaured. It b oot difficult to teS who 

Denzer (i t) and heuhof and Cohen haTC the aecdle entert the periUcKal cavity and with 
preriouily reported on the rahte of peritoecal ordinary care we believe that the procedare b 
aipbationinihcdinV:aidb.gnocbcf vmmoat^pc* nfe. It aonvtlines reemirea anfratian for ta kiog 
of pericoziitb, and aS osphaaae the aafety of the aa a ishtute to obtain the fluid, according to 
prottdnre and pomt out the dlffiailly of punc Denaei and H do leakage of air into the peritooeal 
tnnng the intetlhtt. The bowd move* awmT fnan carity U permitted before nictioo la appSed, it b 
the point of the ncedJo and ft takea cuoaioeTahic easier to aapnaf the fluid. We arc not teviewiM 
force to enter into lu hmwn, U the boweJ ahtadd the viine of thb procedare la the dkgiwab cf 
bapqjeu to be adherent to the peritoneal wall at other intra-abdomhial ctaiditiotii, becauae Hoc^ 
the Bte ol the puncture, the inteitiae jrobtbfy ley and the authon prerkaialy i^Krted hare a>- 
would be p rTTr i rmted, but under these cooditions inufy done ao. 
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CONCLUSION = 

In the experimental animal, strangulated bowel 3 
can be diagnosed within 4 hours after onset by 5 
the aspiration of charactenstic fluid from the ab- 
dommal ca\ ity ^ 
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EDEMA OF THE PANCREAS 

H-^NS L. POPPER, M D , md H NECHELES, M D , Ph D , Chicago, Illinois 


E dema of the pancreas has been described 
first b} Archibald, and several j ears later 
as a clinical entit), bj’ Zoepflel The 
^ cause and nature of the edema is still 
obscure Some authors bebeae it is not related to 
pancreatitis but is a disease bj itself, due to in- 
flammation or to retention of the pancreatic se- 
cretion in the ducts Other autliors consider it to 
be the precursor or a mild manifestation of pan- 
creatitis or pancreatic necrosis The appearance of 
an edematous pancreas gives the impression tliat 
one IS not deahng wath an edema as seen in in- 
flammation or congestion of other organs This 
is probably the reason why this process has not 
been called sirapl> edema of the pancreas, but 
usually IS called "glassy edema of the pancreas ” 
Cutting into such an edematous organ reveals 
that the edematous appearance is due to a gelatin- 
ous imbibition of the tissues, which do not con- 
tam much free fluid, no free fluid is oozing from 
the cut surface of the edematous pancreas as seen 
in edema of other organs A small quantity of free 
fluid accumulates, however, under the capsule and 
m the interlobular spaces of the pancreas, which 
can be aspirated for chemical determinations In 
cases of edema of the pancreas in dogs as well as in 
humans just as in cases of acute pancreatitis, 
exudate is found m the pientoneal cavity contain- 
ing a high concentration of pancreatic enzymes 
(2) These enzymes are undoubtedly denved from 
the pancreas In animal expenments direct ob- 
servation of the initial stages of pancreatic edema 
shows the exudation of fluid from the surface of 
the gland These findings suggest that in edema of 
the pancreas (as m pancreatitis) a diffusion of 
pancreatic juice occurs first into the pancreatic 
From the Dcpaitmeiit of Gastro-Intcstioal Research Michael 
Ree« Hospital^ Chicago Aided by the A B Kuppenheimer 
, Pwhmmary report read at the meeting of the American 
Fhysiologiad Soaety, April 1941 


parcnchj'ma and later into the pentoncal cavity 
In recently published animal expenments it has 
been shown that this subcapsular and interstitial 
edema fluid contains large amounts of pancreatic 
cnzj'mcs (2) It w as concluded from this finding 
tliat edema of the pancreas is due to an imbibition 
of the pancreatic and penpancrcatic tissues wath 
pancreatic juice 

It IS well knowai that ligature of the mam or of 
all of the pancreatic ducts m dogs usuallj is not 
follow’cd b> edema of the pancreas Injection of 
bile, duodenal juice, or other sulistances into one 
pancreatic duct followed bj ligature of the duct, 
however, leads regularly to an edema of the organ 
wathm a few minutes In order to find out 
whether edema of the pancreas could be produced 
bv more or less phj'Siological means, that is, by 
stimulating the gland w'hile one or more ducts 
w'crc obstructed, the following e\-pcnments were 
performed 

In 4 dogs, the mam pancreatic duct and, in 2 
dogs, the mam and one accessory' duct were li- 
gated The pancreas was obscrx'cd 5 to 60 minutes 
after this procedure, and no edema was observed 
At that time 3 to 4 milligrams per kilogram of 
body' weight of secretin were injected intraven- 
ously, and wathm a few minutes (3 to 5) edema of 
the pancreas began to appear, spreading rapidly 
over the entire organ Fifteen to 30 minutes later 
the entire pancreas had been involved extensively 
The edema subsisted for a number of hours, then 
It subsided gradually and had disappeared almost 
completely 4 hours after injection At that time a 
few fat necroses could be observed in the peri- 
pancreatic tissue of a few dogs Some subcapsular 
edema fluid was aspirated at the height of the 
edema and was found to contain large amounts of 
amylase and lipase, similar to edema fluid obtam- 
ed following mjection of bile mto the pancreas (2) 
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PcritoDCAl exodate wu tmuUr fcpoDd u earij m 
15 mbata after admbirtntkm of the Kcielia 
and Ekewfae ibowtd a hl^ cc a cm tratlon of uay 
Use and Bpaac. The Inaeaae of blood cniyinea 
wUch b regularfy otaerved after Egation of pan- 
creatic docti ocenned nnteb Uter Uk fir^W 
of cniTtM cootainiag fluid In the ^too 3 
cavity 

In a control cipfrimcn t tbe pancicatk duct 
w« not figated and KCrctin wu Injected Intii 
NToomly No change In the panaeit ouaiji c d 
withb 1 boor, when the main pioCTeatic tbtet wu 
ligated and the tune amoont of teoedn wu lo- 
j^ed u before. A few rafamtea later an extenahr 
edema of the pancreas developed. 

In 4 dogi the nmn pancreatic doct wu ligated 
and drugs wbkb are known to itlnmlate pancre a 
tic aecretloo like mechcfljl and CKrine or pOo- 
carpinc were Injected. TTib proced ure wu not fof- 
kn^ by edtarta of the pancreaa. In i dog .05 
cubic centfmeter of Its own doodcrai jufee wu 
Injected Into the main pancreatic doct, which wu 
thioi ligited. Ten mfoates Uter no change wu 
noted. After tiat pQocarplne wu Injectra nb- 
catueoQiir and a few mlcctea Uter ai teaslrr 
edema of use puncieu derdoped. 

finally In i dog both panoeatic duett were 
Bgatnd and one tath aarinal by dn a ch iode add 
•oluboD wu inhned Into the duodesum at the 
rate of .M drops per minute. Fifteen mhiate* alia 
the beginning 01 tb; Infuaioa of hydrochloric add 
into t^ dnodeniun a marked edensa of the psn- 
oeas developed la the ceotrul portion of the or 

r Tbe «‘ <ierTu wu tuX u extfiufve, however ta 
case observed foOowieg Injectioo of secretin. 
It 1 $ apparent that in thb experiment the edema 
of the pincreu wu prodoced by secretin Uber 
tied by the hjdrochlcdc add from the rnneoas 
membrane of use small intestine. 

Ttscse eipertments clemocstiatc that in the 
presence of canplete or partial cialrtsctkic to the 
outflow 0/ pancreatic an edema of the pa^ 
creaa may be prodoced in dogs by tnjectioo of 
stOTtin or by the physiological mechanitm of 
Hbciation of secretin in the wnaD IntcstiDca, after 
acid gubrk juice hu altered the latter The 
tecretcry effect of ae o e tln b much greater than 


that of the vagotropic < ^ 

pilocarphse and mechciyl aal esertse Itfapu- 
blc that the prodoedoD of edena cf the piarea 
in cue of retentian of secrctkii b rtgwiviret « 
the amcrmt of secretioo retained. In otba Fwi, 
CD Use degree of presautt devdeped witidB tk 
disctt. However uk (Efferent compidlioo of pn. 
area tic jfdcs leczcted to wnetiQ and to vuoticgk 

drugs must be cDciidered aba The expertnenl b 

which injecdon of a very proff ucoont of doo. 

denal juire Into a pencieatic duct wu not fcfloRd 

Ire eoema but in which, foOcnrhig bjectlau cf 
pOocarplnc edema devekped points to u actfn 

dec and po ten tb UoD of pancreatic easymei vithk 

tbc duct system of Use poiKTeai. 

Our oheervalkos on doa may be appGed to 
man. It h a wtH known dmittl obaervaox that 
attacks cf panaeathb usoally begb riter t 
copkais meal. U in such a perioQ the outflow if 
pancreatic julct would be obstructed men cr kts 
completely even for a very short period cf tine, 
the teatm methankm activated Ire the hydrn- 
dUoric acid from the stomach u vcQubyprod- 
octs of digestiDS wtasld be sufficient to pcodoct u 
acute rd«a of the poaertaML 


Pancreatic edsu b pcodsced by the efiffano 
of paacreaUc juke Into Use pusoeatk pareucky 
cm and peripancTeatk tbson, Exteuim edna 
of the panenu could be produced b uhad 
ments 1^ ibatioo cf a pancreatic doct a*f 
peat st h nubtioo cf pancreatic scoetim by 
n, or by actfratioQ * Use reoetb niecJaa- 
Q by InfosKO 0 / dDnte hydrochloric add bto 
the dDodeenm. Under the caodhlocs lUa* 
uUtlco of puscreatk secretioo by vagotregfe 
diujts dkl not lead to fonnatloo of ede m a. 

These experiences may be appGed to man fa 
whom, unilCT conditkros of conqilete or Innrs- 
plctfi obstruction of the pancroUic doct, tic 
jif j Ht n nsecianism acUvaied by a roea. rosy 
cause cf the pancreas. 

JICTERIKCES 
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CHANGING CONCEPTS OF THE 
ACCEPTED TREATMENT FOR 
ACUTE HEMATOGENOUS 
OSTEOMYELITIS 

T en years ago m most medical schools 
acute hematogenous osteomyehtis 
was considered an excellent example 
of acute infectious surgical disease The neces- 
sity of makmg an extremely early diagnosis 
was emphasized, successful treatment was 
thought to be contmgent entirely upon this 
The treatment, almost the entire treatment, 
was then based upon drilling mto the bone, 
the mtention being to permit the escape of the 
infection In 1920, the second edition of one 
popular textbook of surgery expressed this 
dommant idea, thus “As soon as the diagnosis 
IS made the bone should be opened Delay 
even of a few hours is dangerous ” 

Acute hematogenous osteomyehtis is not a 
particularly common disease, a fact which may 
explam the now seemmgly long delay m ques- 
tionmg whether the method of treatment 
bemg taught was the best form of manage- 


ment even for a decade ago A real reckomng 
of the question revealed surpnsmg figures 
For example, m the Chanty Hospital at New 
Orleans, from 1930 to 1936, inclusive, there 
were 112 primary cases of acute hematogenous 
osteomyehtis, that is, cases m which patients 
had not been operated upon elsewhere and not 
recurrent cases In this group the accepted 
teachmg that dnUmg the bone was the essen- 
tial part of treatment was followed, m 84 8 
per cent of the cases the imtial operation m- 
volved opemng the bone Operation was per- 
formed m over 71 4 per cent of the cases 
within 48 hours after patients were admitted 
to the hospital and m 90 per cent of these the 
bone was opened Thus m 64 3 per cent of aU 
the cases the bone was opened withm 48 hours 
after the patient entered the hospital The sur- 
pnsmg mortahty for the entire senes was 26 2 
per cent, and for those operated upon withm 
48 hours after admission to the hospital, 322 
per cent Obviously somethmg was wrong 
This and many other analogous reports 
showed that operation was not accomphshmg 
what surgical teaching mamtamed it would 
From 1927 through 1940, 66 patients with 
primary acute hematogenous osteomyehtis 
have been admitted to Chanty Hospital In 
this group is reflected a much more conserva- 
tive attitude regardmg operation, for 36 4 per 
cent of the patients were operated upon durmg 
the first 48 hours after entrance to hospital 
but m only 27 3 per cent of the 66 patients 
was operation mvolvmg the opemng mto a 
bone done withm the first 48 hours after en- 
trance Only 4 patients died m this group of 
66, thus givmg a mortahty of 6 per cent m 
stark contrast to the mortahty of the previous 
senes 


1 25 
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Evm tluHagh tiitae figurct cover a peood in 
which there wu a changing atbtude regaidin* 
c^ieratioa eariy in the presence of acute 
oateomyehtit, and even though they indicate 
that the mortality rate foU when fewer oper 
ations on the bone were performed In andx 
caaci, they do not prove condndvely 
operatba early In oateomytlitla li ddcteikiaa. 
Operation may not have been the only factor 
in the improved njortality Evm tiwiLi. of us 
who are convinced, tqwn present evidence, 
that operation ii harmful eady in the 
are Justified to the ertent only of 
an open mind. The improvement In mortality 
certainly la not due to more operationa or to 
earlier operatiDa. It may be doe largely to 
facton other than operation- The correct 
answer to the quettioD whether or not 
operation is oi benefit early for acute hemato- 
genous oateomyelitts may change the mortal 
ity rate as little as i or r per cent in a s eries 
of one btmdred cases, for the reason that much 
improvBDcnt hu followed the use of more 
recent thetapenbe meamea. Dvirmg recent 
years, parbcolaily In the treatment of other 
surgical condhkms, the proiesaion has had an 
impresarre lesson on the dangers of defaydra 
boQ and changes hi the blood rhenitwtry in 
sick Borgical patients, with the result that 
whether emphanxed In case reports or not, 
patients undoubtedly now receive more care- 
ful attentloQ as to maintenance of oormal 
fluid and electrolytic balance Moreorer In 
recoit yean the repeated re-emphadi of the 
necessity of msiritalnirig protein require- 
ments has led to the more frequent adminis- 
tration of transfusioni. ImmonologiCBl bene 
fits have resulted from there transfuiJoaa. 
The banc physiology of the patient Is thus 
Jiept ’Twvn * nearly normal so that Ms rntrinac 
tgamst infection are thereby siq>- 
ported- Moreerver extrinsic factors, such as 
chemotherapy and antitonn, have been 


proved of unquestioned value in the 
ment of the coDdftbn and thxigh It mm i 
slnqile procedore and lU effect alnwst facred- 
Iblc, abrelute Immohlluatioo of the aSerted 
ertfemitv appears to be 
Such acknowledged tbeiapeutk admeo 
must be taken Into considcratictn h evaloaffog 
the results of opeiatlofl in any stage of the 

disease. The real status of operation— as rds 

thre worth la combatting the ujfl fli 

comparative value in relation to other meu- 
ures— Is at present, to say the least, ctaitxo- 
versiah For that reaaon aU suggesthe real 
proof is desuable Studies should be of 
small and of large scries of cases not only in 
relation to the status of operstloa but sbo b 
nfereiMX to details m cUnlcal and eiperi- 
meoUl iDTcatigatKin relating to etch tbeo- 
p«utlc meaauje r>'»mf.t>ytr»py mHtQifai 
likely may prove the most rexoackthle ad* 
vancea in the managomit of the disease. 
Pure cootrovtrsy wiD oury little weight b 
ulthsate weQ founded ccadodcoa Arr^ 
mesta baaed on the long accepted concept of 
the pethogencah— that the dlseare begins In 
the citd arteiita nl the metaphysis that pa 
under presBure comes to the surface throogh 
havciiian f*nih md raises the perlostemn for 
vaiiahle dhtanca causing seqoestratloD of the 
undcriying bone— may be worthless, for thst 
concept may be wrong Thrombosis of the 
nutrient artery may be the most Important 
change In the local pathological process re 
for determining the extent of se- 
questratiaa. Many points about the disease 
remain unanswered It is not common and 
IntensiTc studies must be made to prove the 
value of operation and the best methods of 
manageroenL One point seems well issartd 
and Is rh«t operation akme early in the 
disease is not the powerfol lire ttvmg incasait 
that surgical texts and the t carfihg i of to 
yean ago Indicated Other roeafuies now 
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seem as important, or more important, than 
surgery The value of operation on the bone 
early in the disease still remams an unsettled 
question Howard Mahorker 

ACUTE CHOLECYSTITIS WITH 
PERFORATION 

H OW frequently is perforation a com- 
phcation of the acutely mflamed 
gall bladder? This question is not 
readily answered if one includes all of those 
cases m which slightly bile stamed fluid, or 
secondary abscesses are added to a lesser 
number m which, due to perforation, a 
diffuse bihary pentonitis is observed 
Acute cholecystitis manifests itself m two 
distinct chnical types First, the usually ob- 
served progressive condition which reqiures 
several days to reach its peak of seventy, both 
as to symptoms and extent of pathology, but 
which responds to conservative treatment and 
can be safely earned over the “waitmg” 
penod, second, the fulminatmg type, the 
symptoms of which are of short duration, very 
severe, and m which gangrene and perfora- 
tion are early complications In the former 
group the inflammatory process is rather slow 
Pentoneal reaction follows a permeation of 
the gall-bladder wall by infection or the ex- 
tension of inflammation, adhesions to the 
liver, duodenum, colon, stomach, and omen- 
tum follow, and secondary abscesses are en- 
countered Less frequently, due to fixation 
of the gall bladder to the stomach, duodenum, 
or colon, fistulas develop, anastomosmg the 
gall bladder to one of these hollow viscera In 
either event, this process has occurred rather 
slowly and therefore the peritoneum has been 
secured agamst an escape of bile Dunng this 
penod the cystic duct quite likely has been 
occluded by a stone ivithm, or by the inflam- 
matory process, and bile is no longer flowing 


mto the gaU bladder so that should perfora- 
tion occur, there is not an abundance of bile 
to escape from the gall bladder However 
dunng this tune the inflammatory process is 
likely to spread throughout the bihary ducts 
and through them or the accompanying 
lymphatics mto the pancreas or hver 

It IS m this group of cases that the num- 
erous complications, so much to be feared, are 
so frequently encountered It also con- 
tributes tremendously to both the morbidity 
and mortahty of gall-bladder disease Smee 
the progress of the pathology m this group of 
cases can be measured m days, there is no 
reason why these patients should not be 
studied very thoroughly No factor influenc- 
mg the element of safety should be over- 
looked All of the known laboratory tests 
which may be used to estimate hver and kid- 
ney function and damage should be em- 
ployed The degree of jaundice, if any, should 
be estimated and what effect it has had on 
bleedmg and clottmg tune known 
These tests can be apphed very rapidly 
Dunng the penod of investigation the patient 
should receive an abundance of glucose in- 
travenously No sedatives should be admm- 
istered and the chmcian should make ab- 
dommal examinations at frequent intervals 
The fulmmatmg type presents quite a dif- 
ferent problem, here as in the first group, 
history of previously existmg gall-bladder 
disease can be obtamed m a majonty of the 
cases, but the onset of the present attack is 
very sudden Pam m the upper nght ab- 
domen is extremely violent, vomitmg is fre- 
quently severe, muscle ngidity in the upper 
nght quadrant is pronounced and exquisite 
pentoneal tenderness is indicated by the 
slightest pressure on the abdonunal wall 
The patient usually has some elevation of 
temperature and the blood count is vanously 
affected Under the influence of intravenous 
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fluldt tlie p«tieiLt • genenJ cooditkxi tppeui 
i mp roved bat abdcmilaAl cxamiiutk)iii reveal 
the tame eiqnidte perHoDcal tentiU\‘eneit u 
Then first obsei^Td or ponibly It hat ^iread 
and increaaetL This Hfnti-nl condituQ cog 
gests a perforating or perforated pJl tAad 
der It has been observed In i(x8i per cent 
of cases of acute cbciecjalitis, 

Ibe mortality In thb group of cases Is de- 
pendent almost enthd) upon the length of 
tone esistmg after perforation arnd before 
operatfom It Is i6 66 per cent This may be 
reduced by earlier operatiocL 
A fun’ey of most of the hterature of the 
past ten }'ean on acute cfaolcc>‘sdds indicates 
the trend of lorgeons of today toward earlier 
operations for thb conditkax. 

The mortaflty in aortt appcndlads sras 
gcadtttJly lowered, largely by earlier opera 
bon, ap H the mortality and morbidity of per 
foraied gistrtc and duodenal olcers have been 
greatly redaced by rfmflar efforts, 
likewise in os^dediig acate chole^'Vtitb, 


surgeons In general srould <k> wtH if they 
reafiied that catty operation wlE do B»it to 
reduce both the morbidity and the martiEty 
in thb disease than any other treatmat, cti 
that while lahontory tests are of Imtimii^ 
value they moat not sopplant carefol dinial 
ohscTvatioos for by thb latter test nrmt th 
dfagrtosb of pentoneal soQiog or threatened 
scdlmg be made. It b ImpcMble to (Oficroi- 
tlate a threatened perforation (mm one dot 
haa recently occurred, except bj IspajotaDy 

A bOiary pentemitis b known to be hltUj 
toxic and fatal in a short time tie 
qoateiy interrnpted \ery toon after it hs 
developed. 

These facts support the contention that 
acute cholecystitb with peifotatlcin con- 
sbtntcs an shdorolnaJ emcrgcnc) reqoniot 
immediate iaparotom) and that the CDm- 
pDcalions of the less rtptdiy df re b ffa g osn 
are of such magnitode that the prerentioe of 
them by eaiiy operatioc demands wti aefiati 
ooDsidmtMHi. CnittTi R. Erwaam. 
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AN EXPERIMENTAL STUDY OF URETEROINTESTINAL 

IMPLANTATION 

V The Destiny of the Implanted Ureter 

FRANK HINMAN, M D , F A C S , and HENRY M WEYRAUCH, M D , F A C S , 

San Francisco. California 


E xperiment investigation has 

yielded abundant proof that the lower 
, portion of the implanted ureter con- 
stitutes an area of crucial importance 
in determming the success or failure of a 
ureterointestmal anastomosis At successive 
stages followmg unplantation of the dog’s 
ureter by vanous modifications of the sub- 
mucosal method, the animals either died or 
were killed and the mtraluminal and intra- 
mural segments were subjected to a special 
study In addition to gross and microscopic 
examination, the ureters in several specimens 
were injected with a 20 per cent suspension of 
India ink in gelatin and the region of the 
anastomosis was cleared by the Spalteholz- 
Skarda technique in order to localize areas of 
constriction or dilatation These findings were 
correlated with the changes reflected in the 
upper unnary tract 

It was observed that healing at the site of 
the anastomosis takes place either by primary 
union and early epithelization or, in the pres- 
ence of infection, by granulation, cicatriza- 
tion and late epithelization (Table I) Al- 
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though pure forms of both processes occur, the 
two are more usually associated in one of an 
mnumerable number of possible relationships 

Immediately following operation the usual 
traumatic manifestations make their appear- 
ance There is edema of the operative area 
with an infiltration of lymphocytes and plasma 
cells Areas of hemorrhage may be present 
(Fig i) A foreign body reaction is observed 
in the region of the sutures 

If there is no infection or if only a mild 
degree of infection supervenes, as commonly 
observed in ureterovesical reimplantation, this 
reaction rapid!)" subsides and healmg occurs 
by primary intention (Fig 2) This is usually 
achieved by the sloughmg of the intraluminal 
segment of the ureter Onl)" in rare instances 
IS the length of this segment preserved exactly 
as introduced at operation Most frequently 
a variable portion of the end separates so that 
the new orifice is m the plane of the mucosa of 
the implanted viscus or is situated on a low 
papilla 

In the absence of infection, sloughmg is 
caused by anemic necrosis alone The reaction 
IS admirably demonstrated in a senes of ex- 
penments m which a hollow catgut cybnder 
29 
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wxs pUced m the luioen of the end of the ure 
ter in an attempt to Msurc the pateiKV of the 
anastomosis. Since the c) liDdcTa fit BDugI> in 
man} Instances with the ocnirrcuce of edema, 
the blood vessels became obliterated and ne 
crotis from presBore ensued (Fig 3) 

If healing takes place b\ prirmu^ indoD 
there is little constrictxin of the ureter other 
tbsn that occaskmed bv the transIeDt opoa 
tive edema. Fire communication u demon 
itnted bv injecttoni of gdatin is fliustnted in 
Figures 4 and 5 In addidon to exnnptifi'iog 
the ideal srhidi Is striven for in all onpUnta 
UOQs these models serve for comparison mtb 
tpeamens sbcralng obstruction. 

Wheo a severe degree of m/eetba ensues an 
entind) diScreot picture is presented. Soon 
after the onset of ^ana the entire wall of the 
redundant end of ureter becomes engorged 
with leucocytes duefli of the pol}-tnorpbo- 
nucleai strain The adNTnptia is invaded first 
but the process soon spreads through the mus- 
calans the subroucoaa, and to a lesser degree 
into the mucosa. The surface of the stomp u 
encased in an Inflammatory dftns containing 
conglonDcratiDas of bacteria (Fig 6) The more 
fulminating the inflammatory reaction, the 
prater is the tendency to oednde the lumen of 
the ureter Granula^n tnsue makes Ha ap- 
pearance and giadualJi replaces the exudate 
New capillsnea are formed snd, os they gr^ 
into the grannlaticms fibroblasts appear (Fig 
6 b) C^triaatkja becomes greatest m the 
adventitia and porhoos of the muscolans 
where the museJar fibers are destroj-ed. As 
healing progresses the Inflammatory process 
recedes from the simte to the tubacote, aitd 
finalli to the chrome stage The scar tMsoe 
contracts over a period of weeks and months 


to produce u a general rule, a pemuaret 
atncturcoftbeureterCFig 7) Heslbglipta- 
longed and epitheHaation b delayed. 

Thoush the end of the ureter b first b be 
Invaded its rntramural ertent and thf nj 
lacent parts of the intestine do not tscinc tk 
Infl a m i n atory process infednoo ipr»dj np- 
wBui aJoDg the path of the ureter into tk 
mtennii sailer planes and submocoa of the 
intestine The mucosa itself shows rmntmtl 
invasion probablv because of a naturil in- 
monlty to the fecal content Sutures fem 
tallflrig points for fafcction, and abacessei trr 
prooc to dc\-elop about than (Fig 8) Ares* 
of inflammation ontnde the ureter do not com- 
presa iL Except for constiKtioos and ingt 
laiions caused by futnres mhich are placed im- 
properlv obstxuctXKi to the ureter fa ship 
produced by changes within Its own wall 

^ r> -1 — a. 
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The end of the ureter sloughs more fre- 
quently m the presence of infection than from 
anermc necrosis alone As ceUulitis progresses, 
blood vessels and lymphatics become occlud- 
ed, mfectious gangrene results, and separation 
occurs at the point where sufficient vasculari- 
zation ends The greater part of this slough 
usually takes place soon after the first week, 
but it may be delayed for a month or more 
Despite its own vulnerability to infection, the 
intestme gives the appearance of forming a 
protective covermg around the submucosal 
course of the ureter, for, although it is com- 
mon for a fulminating ureteritis to extend up 
to the place where the ureter enters the wall 
of the mtestine, such a generalized infection 
rarely extends bejmnd it The end often 
sloughs level with the rectal mucosa, but not 
proximal to this pomt, except m instances of 
massive necrosis, as will be descnbed A cross 
circulation from the mtestine lends added vi- 
tality to the ureter soon after the first week 
The effects of these pathological changes 



Tig 2 Ureteromtestmal orifice follow mg hcalmg by pn 
rmnj union Note the perfect fusion of the ureteral with 
the rectal mucosa and the coaptation of the two muscula- 
tures a, Shows a foreign body reaction in the region of a 
suture 


upon the lumen of the ureter were observed 
followmg injection with gelatm In localizmg 
areas of obstruction, it is important not only 
to note a diminution in the normal caliber of 
the lumen but equally valuable to observe 
substantiating evidence from the effects of 
back-pressure on the kidney and ureter prox- 
imal to an area of suspected narrowing Tak- 
mg cognizance of both these features it was 
discovered that, m acute ureteritis, the lumen 
of the entire intralummal segment is usually 
compressed Later the very tip of the im- 
planted ureter is the initial and most frequent 
site for the development of a stricture (Fig 9) 
If more scar tissue is formed, the area of con- 
striction mvolves the remamder of the mtra- 
lummal portion (Fig 10) It is unusual for 
the process to advance into the mtramural 
segment although this sometimes occurred 
after a period of several months (Fig ii) 

The question naturally arises as to how ob- 
struction m the end of the ureter may be 
avoided We have shown that the reduction 
of infection in the field of implantation (i) is 
conducive to the prevention of uretentis with 
its attendant stasis and later formation of 
stncture 

We attempted to evaluate, as another fac- 
tor, the relative advantages of implanting a 
long or a short end of ureter at operation In 
an experimental senes of ureteromtestmal 
anastomoses, an end less than i centimeter in 
length was utilized on one side, while the end 



Fig 3 Anemic necrosis of the intraluminal segment of 
the ureter caused by the pressure of a catgut cj Under, 2 
days followang ureteromtestmal anastomosis The ureter is 
seen as only a ghost of its normal structure The catgut 
cylmder lies withm the lumen 
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of the oTipodte ureter wu left 3 centirDctm 
kjog AJtbougb tn aixorate toii- 

>118 of tMs factor was precluded In the com 
plexitv of other comJderatinci, we cooebded 
that the ihorteat pouiUe end which u tech 
nicallv feasible Is the most desirable Sbee 
the Intnhiminal tegmeiit bears the bnmt of 
the miSammatory reaetba and U the area 
most cooalstetitly oartowed by acute tofiam 
matKjn as well as by the later foimatioo of 
ftrlcture It aeems rational to reduce Its dnnco 
sloes to an absolute mhumtrm- Furthennore 
the cipcjsed surfaces of the advmUtla uupro- 
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tected b\ mucosa or by the wall of the intts- 
tioe afford the beat posshle foothold for the 
eotrasce of tnfccaloo 

Ue ha%T found that our best results are ob- 
tained by dlv'lriing the end of the ureter tin 
geodallv and cair^g a loofitoduial beUen 
a abort dstance Stakfog at the rooft 

pronmal pomt of the beveled extd the sail Is 
divided longttudbally almoat to the level at 
which it U to emerge from the Intestine Ihlt 
•lep reduces the possibility of oedusioo which, 
as we have demonstrated is 10 Okdy to occur 
10 a lodg redundant end and brlogt the oew 
onfice close to the protected intramtnil por 
tfao of the ureter Furthermore It opens a 
broad espansc of areteiml mucosa to promote 
fu^n with of the intestine. 

In our experience theCoffc) No > HEggms 
method and other operations depending on 
a tranafiikm suture for the cstahiishment of 
an onhee arc complicated by a higher locidaicc 
of ohatroetjon and ascending mfectiocL There 
Is a teodenev for the minute orifice to coolract 
from QcatriatMi and, m a few Instances, 
CDcnpIete oedoskm has occurred The tempo- 
rary pencxl of absolute ureterml obstruction b 
a Bcncxis dliadvantige of the Coffey No 3 
procedure. One Inborot danger ol any uieth 
od which incorporates a transfidoo «ture b 
the possfinlity that the suture may faH t® 
sloogh through. 
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Fig 6 Acute inflammatory reaction involving the stump 
of the implanted ureter i week following ureteromtestinal 
anastomosis Leucocytes chiefly of the polymorphonuclear 


Transplantation of the ureter is possible 
only because the blood supply derived from 
the upper and middle portions is adequate to 



h'K 7 Stricture of the intraluminal segment of the 
ureter 0 weeks following submucosal ureteromtestinal im 
plantation The arrows indicate the marked atrophj and 
jeplaccmentof themusculansbj scar tissue asdemonstrated 
u\ conncctii c tissue stain (The gross specimen is illustrated 
m big 10 ) 



strain are seen in all layers The surface of the stump is 
encased in an mflammatory d£bns containing conglomera 
tions of bactena, best seen as dark areas m the high power 
photomicrograph, nght This view likewise shows the for 
mation of granulation tissue, evidenced as fibroblasts and 
new capiUanes in a zone surrounding the musculans Note 
the formation of cysts in the mucosa as a result of infiam 
mation 


nourish its entire length Since some vessels 
course through the adventitia, care must be 



Fig 8 Acute ureteritis m the intramural segment of the 
ureter iS da\s follownng urcteromtcslmal anastomosis 
Note how silk sutures form ralljmg points for the formation 
of abscesses 
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of the opposite ureter wm* Wt j cendrocter* 
long Mthoogi tn accurate etatuUcal anal 
yu of this factor vts prechided by the com- 
plexity of other coarideatfaas, we ccntduded 
that the ibortest pcnaible end whJdi ts tech 
oically feasfbk is the ouet denrthk Smce 
the mtcaluminil segment bean the brunt o( 
the tnflflmmatoiy reactbs and Is the area 
most omslstently nancnred by aorte In flam 
matkin u wdl as bv the later fonnatkn of 
atncture it teemi rational to reduce Its dhocn 
DOCS to an abaohite minunum Furthmnore 
the exposed sarfaces of the adventitta unpro- 



Flf 5. Ideal nrrtcDiattatfc*] rtaunaiifcatl* 6 ftfa 

fcJlnrli^ rafat fbmocpaal tfarrffib nt. Tiara ■ bo«»- 

./-rtrt-ww' (c <nbtatmj oT tha airtg. Tl«e apt** artoary 
tract b BcmiML 


tected b> mucoaa or by the wall of the btes- 
tine afford the beat pisfHe foothold for the 
entzance of mfectxcu 
We hare found that oor best resilts are ob- 
tained by dividing the end of the ureter taa 
gentoBy and earning a kagitodhiil moaoe 
a short diftince beyond. Starting at the moat 
proxnnaJ point oi the beveled end the tsQ b 
divided longitudinally alcoott to the le^'d at 
whldi it is to emerge from the iuteslioe Tha 
step reduces the poliaibility of ocdoncn which, 
as WT have demonstrated, fa 10 Ilely to occur 
m a long redundant end and brings the new 
onhee cl^ to the protected Intiainunl por 
tfan of the ureter Furthermoce U opens a 
broad rTTuniff of ureteral mncosi to franote 
fusion with that of the Intestine. ^ 

In our expcricDCr the Coffej No 3 Higgha 
method and other operations depending on 
a tranafixitKi suture lor the cstiblfahmcnt of 
anoribcearecomplicatedbj a hlgbof loddeoce 
of obstroetJem and asrmding mfectioiL Ibne 
IS a teadenev for the minute orihee to contract 
frocu ckatiiatioQ and in a few Ins t i nfc s, 
complete ocriuiion has occurred The temp^ 
rar> peiaxl of absolute ureteral ohstroctioc b 
a sesfeus dfaad\'antagc of the Coffey ho 3 
pfooedure One Inherent danger of any meth 
od which Incorporate# a transfixt® suture fa 
the poaribilrt> that the suture mav fsfl to 
ikn^ throogh. 
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Iig 13 Infectious gangrene involving the intramural 
segment of the ureter 3 days after a n^ht submucosal im 
plantation with the use of a catgut cylinder 


had been implanted into the rectum came into 
contact and, incident to the infectious process, 
became fused into an inseparable mass A 
similar fusion giving nse to more disastrous 
consequences, was occasionally noted within 
the lumen of the ureter, sealing it shut at the 
place where it had been crushed by a ligature 



Iig 14 Ureteritis adhesua Ti\o long ends of ureter 
"hich Mere implanted into the rectum came into contact 
anu incident to the infectious process, liccamc fu>;cd into an 
insciianble mass The specimen is from a dog hilled 2 
months after a bilateral submucosal uretcrointestmal anas 
tomosis 



Gangrenous end of ureter 

Fig 13 Infectious gangrene of implanted ureter extend- 
ing 2 centimeters above the site of anastomosis The dog 
succumbed, s days after a nght ureterointestinal implanta- 
tion, to peritonitis caused by leakage around the ureter and 
a fistula in the ureter itself 

m our first application of the divisible earner 
(Fig 15) In most instances the lumen be- 
came re-established, but in a few it remained 
permanently occluded In still others an ori- 
fice at the side was formed at some point pro\- 
imal to the tip To prevent these complica- 
tions, as mentioned previously, we now divide 
the end of the ureter tangentially, slit it longi- 
tudinall}^ for a short distance beyond, and af- 
fix the divisible earner to its very tip Urinary 
contamination is prevented during this stage 



Fig 15 Diagram illustrating hou crushing the end of 
the ureter by a ligature dunng operation ma\ lead to an 
adhesne process \nthin the lumen and give n.-c to partial 
obstruction, or e\cn to occlusion 
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Fig. 9 llAAod coqoIiIaIa ft£ tbo grrtqototrWlntJ ori- hvdroOTfler tod bydroDnirab th^c. Tht 

tct hKliepentciD cntll ptpQli. The bcnhunliial ud tpedma b tm dc« UDed 6 ctkt tfur r%bt ab- 
InUunml portkej tre ki^ dilated and maAed brdm- i cj-tleiobileatiiiai toxilxmr^ 

ofrter tod bTdnjarpkracb an pcmt TV ^vemten b F^ i. CooAjKtka c/ tV IntnkiafaM] t^ btnaaal 
fnxn dog hDed mmt k foOcratag (eft tch roo coaai portlau al the urter ghrkg dat U bJtlml ^edrd 
ujelei fitrWln i l anaatrimnbt o^dnaTelCT «nd Fyrf i fSpFrrraia ahm TV y Ufa fa 

Fig. a. CooalrVtim of tfaa Istiaknnhal a eain e o t eg the (nn drg kdied ^ lacatV afts bdatnal aabaaca^d 
iretenmlag IdadtUutknaflhetottuKiralportlooaDd tnrterafatra ttnal 

taken not to denude the ureter too completeh around it la Implantbg ibcend bto the bend 
preparatory to an anastomosH Occaaioaallv This has been rtcooirneoded as a measure to 
the blood supply b so compiletely deKtro)Td aasure the preaervabon of an adequate blood 
thmt an taenue neataii o! the ureter raariea soppl} At neatpsy boirevcr »e noted no 
above the site of impUntatwa. ^1101 thn decrease in the inddence of Infection and ob- 
occur* leakage b inevitable and pentooltla en atructlon tn the ends of the ureters to treated^ 
suet, infeetjoua gangrene giving nsc to a mas- Ureteritis and slooghing of the ends oenirrrd 
live necrosB may produce the nine resulL aa usual with the pentooeum parbcfpitfng n> 
The danger of thfi complication b Ukewwc m the proceaa. 

creased b> Injury to the bkxxl supplj (Flgi. A pathologKal characteiwtk which 
13 and 13) times plays a part in sha pin g the hnal reswt 

In some of the operatiocs the peritoiieum a the adhewyT cpialJty of fn A i m ed sorfat^ 
covering the lower portioa of the nrefer sraa This b dbplajTd bj the specimen Dhistri 
dBaected with the ureter and laed as a cuff m Figure 14 Two long ends of ureter wbi™ 
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Tig 12 Infectious gangrene involving the intramural 
segment of the ureter 3 days after a n^ht submucosal im- 
plantation inth the use of a catgut cylmder 


had been implanted into the rectum came into 
contact and, incident to the infectious process, 
became fused mto an inseparable mass A 
similar fusion giving rise to more disastrous 
consequences, was occasionally noted within 
the lumen of the ureter, sealmg it shut at the 
place where it had been crushed by a ligature 



.a 


14 Uretcntis adhesiva Tno long ends of urete 
1 nerc implanted mto the rectum came into contac 
ana, incident to the infectious process, became fused into ai 
inseparable mass The specimen is from a dog killed 
months after a bilateral submucosal ureteromtestmal anas 
tomosis 



Fig 13 Infectious gangrene of implanted ureter extend 
ing 2 centimeters above the site of anastomosis The dog 
succumbed, s days after a nght ureteromtestmal implanta 
tion, to pentomtis caused by leakage around the ureter and 
a fistula in the ureter itself 

m our first application of the divisible earner 
(Fig 15) In most instances the lumen be- 
came re-estabhshed, but m a few it remained 
permanently occluded In still others an on- 
fice at the side was formed at some pomt prox- 
imal to the tip To prevent these complica- 
tions, as mentioned previousl}', we now divide 
the end of the ureter tangentially, slit it longi- 
tudmally for a short distance bejmnd, and af- 
fix the divisible earner to its very tip Unnar}' 
contamination is prevented dunng this stage 



Fig IS Diagram illustrating hoiv crushmg the end of 
the ureter by a ligature dunng operation may lead to an 
adhesue process vvuthm the lumen and give rise to partial 
obstruction, or even to occlusion 
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of the operation bj temporary oeduxton of the 
ureter irith » bull-dog damp Gentle hondlmg 
u important In order to minimise! trauma with 
iu reroltant necrota and Infection 
^e haNT dcmonjtratcd that oreteral ob- 
■truction and aacendmg mfectkin following 
ureterointestlnal anaatomoala are attributable 
to the hlgfalr contaminated nature of the con 
tenti of the large Inteatme (i) In thia paper 
we ha^'e traced the patboiogical changea which 
occur in the implanted ureter and ha\-e thown 
that the end of the impdanted ureter u a re^on 
of crucial impiortance at concemi a Htcccaiful 
reault Sub^uent commirrucatkma wQl be 
devoted firit, to the effect of theac changea 
upon the upper urinary tract, expedaOv to the 
Tdatkmshlp between aacendlng infection and 
ureteral obstroebon (a) and, aecondlf to the 
melboda of reducing the fnfectfcxa change* of 
the Implanted portkm » that pTunar> b^big 
of the end of the ureter wifi occur (3) 

mniASY 

The end of the bnplanted ureter conatitute* 
an area of otKiiJ importance fa deler mmfa g 


the XQCceM or faflure of a nrcterointatmii 
anaatomostt. The pathological chanprt afai 
occur In thk itructure are careful^ traetd, 
eipeaallj with a view to deroocjtntinj tW 
haxards which accotnpanv damage to dr 
blood iopplj and the entrance of Inkctioo t 
extending aixnT the rite of the amstooirst, 
dther anmlc ueataii or Infcctiom gangrar 
dvn nac to fatal peritonitk. A vinilent b- 
teeboo m the ureteral stump causes Krioa 
damage to the upper urinarv tract fint br 
acute ureteritis mnh Its attendant stisB sod 
later b> the fonnation of stricture Tie 
changes m the end of the ureter therefort 
plaj- a great part In accounting for the mot 
bldib and mortalltj* both eaii\ and bte 
whicn attend the operation 
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EXCISION OE THE HEAD OF THE PANCREAS FOR 
CARCINOMA WITH STUDIES OF ITS BLOOD SUPPLY 

HROLFE R ZIEGLER, M D , F R C S (C), Rochester, New Vork 


D uring the past 15 years many ad- 
I vances have been made m the surg- 
ical treatment of carcmoma of the 
ampullary region of the duodenum 
ly far the greatest number of cases of obstruc- 
ive jaundice due to this cause have been 
reated by a paUiative type of operatipn m 
?hich the gall bladder or common duct has 
leen anastomosed to the stomach or duode- 
lum It IS remarkable that so few attempts at 
xasion of carcmoma localized to this region 
lave been attempted when one realizes that 
he first operation of this type was done as 
ong ago as 1900 by Halsted Up to 1927 
rohen and Colp were able to collect only 59 
ases m which local exasion of carcinoma of 
lie ampulla was accomphshed and, though 
inly a relatively small number of these pa- 
rents survived the operation more than a few 
lays, there were 4 patients who hved beyond 
18 months This report apparently stimulated 
many surgeons to do the local excision type of 
Dperation, so that by 1935 Whipple, Parsons, 
and Muhins (16) were able to add 20 reported 
cases to those cohected by Cohen and Colp, 
and m the same year Hunt and Budd found m 
the hterature a total of 76 cases which had been 
treated m this manner 
Up to this time the lesion had been excised 
locahy with, m the majority of cases, reim- 
plantation of thebhe duct, and m 1932 Walters 
first suggested that the immediate mortahty 
rate from the operation could be reduced if it 
were preceded by a cholecystostomy Whip- 
ple, Parsons, and Mulhns, m their report m 
^ 935 ) suggested a wide excision of the adjacent 
pancreas and duodenum for the first time, thus 
sacnficmg the external secretion of this gland 
and substitutmg a gastroenterostomy m place 
of any attempt to preserve the duodenum 
This proposed change was based on the fol- 
lowing facts (1) For many years it had been 
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reahzed that the external secretion of the 
pancreas was not essential to hfe m animals, 
and it was thought that one could sacrifice it 
m man without ill effects (2) A great many 
postoperative deaths from local exasion of the 
ampulla were due to leakage of panaeatic 
secretion around the anastomosis which, of 
necessity, was formed between the amputated 
ends of the ducts and the duodenum (3) Whip- 
ple stressed that the operation of wide excision, 
sacnficmg the external secretion of the pan- 
creas, conformed to the mam prmciple of 
cancer surgery m exasmg large blocks of tissue 
wide of the growth This last consideration is 
of extreme importance, for many cases will 
show extension mto the wall of the common 
duct itself or the adjacent pancreas, and there 
IS really no pomt m attemptmg to exase these 
lesions if one does not senously attempt to re- 
move aU cancer tissue 

Smce this more radical excision is much 
more time-consuming and mvolves more risk 
of shock to the patient who is already m a 
precanous position as a result of long-standmg 
complete obstruction of the lower end of the 
bile duct, and m many cases of the pancreatic 
ducts, Whipple suggested that the operation 
be done m two stages The first stage in- 
volved a cholecystgastrostomy and gastro- 
enterostomy followed 4 to 6 weeks later by a 
wide excision of the lesion, a major portion of 
the duodenum bemg sacrificed and the previ- 
ous gastroenterostomy rehed on for re-estab- 
hshment of the contmuity of the gastrointes- 
tmal tract (Fig i) 

FoUowmg this momentous contribution to 
the surgery of this region, numerous reports 
have appeared m the hterature attestmg to its 
sound prmciples and success In 1938 Whip- 
ple (is) agam made an important suggestion 
when he advocated a further change in the 
technique of the first stage because the chole- 
cystgastrostomy had been found to possess 
certam defects The fundamental prmciple of 
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o( the ojwrmUon b) tempornj ocdothm of the 
iiretef irilhabulI-dogd»inp Gentle hutdling 
IS important In order to mlnlmlrf tnoma with 
its resolUnt necrosis and infection 
^\e have demonstrated that ureteral ob- 
■tructioo and ascending infection foQowing 
uretcromtestmid anastomoBls are attrfbuUbIc 
to the highly contaminated nature of the con 
tents of the large Intestine (i) In thU paper 
we ha\T traced the pathological changes amch 
occur in the implanted ureter and hasT shown 
that the end of the implanted ureter U a region 
of crudal importaDCc as coiicenis a succtsaful 
result Subsequent commonicatioiis wDI be 
driTited first, to the effect of these changes 
upon the upper urinary tract especially to the 
r^tlonship between ascending mfection and 
ureteral obstruction (a) and, secondl> to the 
methods of reducing the Infectious changes of 
the ixnplanted portira so that prttnar> healing 
of the end of the ureter will occur (3) 

SUIOIAZY 

The end of the Inpitaated ureter constitutes 
an area of onoal Importance m detenmnlng 


the success or faflure of a urettrolntfstital 
anastoovnls. The pathological tiungrt 
occur In this structure are carefuDj traad, 
eipedallj- with a \'lew to demonstrarinx ^ 
haaaids which accDcnpao\ thnayF to th 
blood siqiplv and the entrance of infeetkn I 
extending abo\T the site of the anutemvs 
other aniemk necrosis or infectious ganjnte 
^ves rise to fatal peritonitis. A riruleTit b- 
feetKo In the oretenl stomp causes sciIciib 
damage to the upper uiinan tract first bjr 
acute ureteritis aitn Its attendant stins ud 
later bj the fonnatlon of stnctuie The 
changes m the end of the ureter tbmlarr 
pU> a great part in accounting for the mor 
DldlU and mortality both earl\ and ltt^ 
which attend the operation 
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Fig 3, above. The Bnmsch- 
ivig method. The entire head 
of the pancreas was resected 
for carcmoma (Surg , Gynec fir 
Oil/ , 1937, 65 681) 

Fig 4, nght The method of 
George Crile, Jr , used to ex- 
cise the head of the panaeas 
for caranoma (Courtesy, Am 
J Surg , 1940, 47 91 ) 




Since ^Vhlpple’s report, the use of vitamin K 
has disposed of the hazard of uncontrollable 
bleeding m patients of this type who are deep- 
ly jaundiced, and we believe it is quite possi- 
ble, in patients who are otherwise in good con- 
dition, to accomphsh this whole surgical 
procedure in one stage In fact, in an article 
published this year, Kauer and Glenn have 
advocated that the problem be attacked with 
this in mind In thus dime last year for the 
first time. Dr Mahoney did a one stage opera- 
tion for carcmoma of tlie ampulla of Vater with 
excellent results However, the attempt to 
accomplish the operation in one stage requires 
a patient in excellent condition, extreme sur- 
gical speed and skill, and the provision during 
the operation of large amounts of plasma and 
blood to combat the surgical shock which 
would otherwise develop durmg such a long 
procedure 

r olloii mg all this ver}”^ interesting work on 
the surgical treatment of caranoma of the 
ampulla of Vater, a tremendous advance was 
made in 1937 when Brunsdiwig operated on a 


patient for carcmoma of the head of the pan- 
creas m a two stage procedure and excised the 
entire head of the organ Just previous to this, 
Lahey had recommended cholecystenteros- 
tomy rather than cholecystgastrostomy as a 
first stage, and Bnmschwig made use of this 
m a rather unusual fashion (Fig 3) 

In the same year George Cnle, Jr reported 
another case of exasion of the head of the 
pancreas for caranoma, usmg a cholecyst- 
gastrostomy as the first stage, but, from the 
drawings presented, it would appear that the 
entire head was not exased (Fig 4) It has 
occurred to us that evasion of the entire head 
for carcinoma of the lower end of the bile duct 
and ampulla is possibly as easy as the removal 
of a wedge-shaped section of pancreas, for this 
must involve the time-consuming hgation of 
innumerable small vessels, whereas, as wiU be 
shown, onl3'^ two mam artencs require hgation 
if the entire head of this organ is exased This 
procedure ivill also conform more to the gen- 
eral pnnaple of wide e.xasion of tissue beyond 
the local area of tumor grow th 
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ruilcal tEcWaa 6/<ic of the tumor by mouu 
of * two K tage proee dur e rmuJned unchingoi 
However he wu dkturfaed by nameroui In 
BUncea in which recurring choUngitia end 
bepatitij followed the fint ttige in Mte of 
the nrovuaon of a lirge atotuA between the gall 
bUdder Aod the atomadL It w« AppArcnt by 
thla time that the lack of pAncrcAtic leoetion 



did not interiere with the petlent’i mtntkB 
in fact, moat of the pa ties ts constantly ih^ ' wnl 
again in weight following thefiot stage of the 
operation. He propoaed, th e re fo re, a chefe 
^t^ejonostniny on the Roox pcfac^ ti 
shown in the afcncnpanying dluram >) 
and reported 3 oks, none ofwhKh had wee 
follow^ by cholangiba. 

One pofnt which ihonld be botne in nifnH b 
that the mesentery of that portMo of the 
lejannm forming the anastomoais with the i;ill 
U^dcr should be sutured to the paxi^ 
peritoneum at a conxfdcimble dhtance frcoi 
the duodennm in order that the diviiua of the 
pentoQcum along the latertl border of the 
doodoiam, at tiv second operaticn can be 
accDmpbshed without interfering with thh 
leaf of mesentery FurthenDoee, althoofh 
Whipple recommerxls the ligation of the can- 
mon duct jost below the entrance of the cyidc 
duct at the hnt opeTatkm it is soggoted that 
the co mmon dnct be left undisturbed to that 
one win not be hampered at the Ka»d open 
rinn by the' presence 0/ many adberioos in thh 
rcgioD If how e ver the oonunon duct has 
opened for exploration during the first 
stage rf the operad^ It probably is wbe to 
bgate It and Wve a long sHk sutore for a 
marker as be suggesta. 
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Fig 3, above. The Brunsch- 
wig method. The entire head 
of the pancreas ■was resected 
for carcinoma {Sure , Gynec &• 
Obst , 1937. 65 681 1 
Fig 4, nght. The method of 
George Crue, Jr , used to ex- 
cise the head of the pancreas 
for carcmoma (Courtly, Am 
J Sure , 1940, 47 91 ) 




Since Whipple’s report, the use of vitamin K 
has disposed of the hazard of uncontrollable 
bleeding in patients of this type who are deep- 
ly jaundiced, and we beheve it is quite possi- 
ble, in patients who are otherwise in good con- 
dition, to accomphsh this whole surgical 
procedure m one stage In fact, m an article 
published this year, Kauer and Glenn have 
advocated that the problem be attacked with 
this m mind In this dmic last year for the 
first tune, Dr Mahoney did a one stage opera- 
tion for caranoma of the ampulla of Vater with 
excellent results However, the attempt to 
accomplish the operation m one stage requires 
a patient in excellent condition, extreme sur- 
gical speed and skdl, and the provision dunng 
the operation of large amounts of plasma and 
blood to combat the surgical shock which 
would otherwise develop during such a long 
procedure 

Following all this verj' interesting work on 
the surgical treatment of carcmoma of the 
ampulla of Vater, a tremendous advance was 
made m 1937 when Brunschwig operated on a 


patient for carcinoma of the head of the pan- 
creas m a two stage procedure and excised the 
entire head of the organ Just previous to this, 
Lahey had recommended cholecystenteros- 
tomy rather than cholecystgastrostomy as a 
first stage, and Brunschwig made use of this 
m a rather unusual fashion (Fig 3) 

In the same year George Cnle, jr reported 
another case of exasion of the head of the 
pancreas for carcmoma, usmg a cholecyst- 
gastrostomy as the first stage, but, from the 
drawmgs presented, it would appear that the 
entire head was not excised (Fig 4) It has 
occurred to us that excision of the entire head 
for carcmoma of the lower end of the bile duct 
and ampulla is possibly as easy as the removal 
of a wedge-shaped section of pancreas, for this 
must mvolve the time-consuming hgation of 
innumerable small vessels, whereas, as wiU be 
shown, only two mam artenes require hgation 
if the entire head of this organ is excised This 
procedure wiU also conform more to the gen- 
eral prmciple of wide excision of tissue beyond 
the local area of tumor growth 
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Fig 7 The completed operation ■with gastroenterostomy 

not ^own 


are used throughout The pylorus is first 
divided and this immediately exposes the pan- 
creas where a blunt instrument can be passed 
beneath the neck of the gland Caution must 
be used to keep the instrument in close prox- 
imity to the deep surface of the gland for 
several important large vessels he immediately 
behind it The neck is then divided along the 
hne shown m Fig 5b We used the actual 
cautery for this division feelmg that bleeding 
would thereby be better controlled and the 
danger of leakage of pancreatic secretion de- 
creased However, Tnpodi and Sherwm, m 
recent experiments on exasion of the pancreas 
m dogs, have shown that the stump of the 
pancreas heals equally well and shows no 
tendenej'^ toward leakage of its external secre- 
tion whether one uses the scalpel, actual caut- 
ery, or high frequency knife It probably 
would be safer to make the division with the 
scalpel, since there is actually very httle bleed- 
ing from this portion of the pancreas and one 
could then more easily identify and ligate the 
mam pancreatic duct issuing from the body of 
the gland The first part of the duodenum is 
then mobilized from above, no attempt bemg 
made to separate it from the pancreas, and m 
the course of this part of the dissection the 
gastroduodenal artery and common bde duct 
are ligated and dimded 



Fig 8 Portion of the supenor mesenteric vein has been 
removed to show the high origin and fan shaped distnbu- 
tion of the inferior pancreaticoduodenal artery 

By dividing the pancreas at this point one 
immediately exposes the splenic and supenor 
mcsentenc veins where they jom to form the 
portal vein, and it will be seen that the latter 
crosses the head of the pancreas in an oblique 
fashion, the superior mesentcnc artery lying 
behmd and hidden by the vein (Fig 6a) 
Numerous small veins issumg from the head 
of the pancreas enter the supenor mesentenc 
vein on its pancreatic surface, and these must 
be ligated while the vein is gently retracted 
medially m order to expose the upper and 
medial margins of the head as shown m Figure 
6b From this point on in the operation we 



Fig 9 Depicting the usual ongm, course, and distribu- 
tion of the infcnor pancreaticoduodenal artery described m 
most textbooks of surgery and anatomy 



Thi of cloo<^xttm cad pKDCRK* to 
bo ostfiaod dottod rhwi b, Frj MT if ^ 

OPOLAnVI PHOCED01JE 

IjJt Tetr I ttteiQpted &Q opemdoa lor exd 
sioQ of cafdnonu of the beta of the ptaoett 
vbldi praested Krertl teteretUa^ proUentt. 
'□» first eta^ of thh opendoa required a 
duledocho^jcmottoaiy doe to the fact that 
the patient pc neea a ed a nonpatent cvvtK doct 
and a amall, acacred gaH bladder which could 
not be titili^ in a ibort-cirailtlng operatioa. 


tbe £vWcb <d tbo pjImiL Tbc dotted Dm tnA-riit 

fll (bg 

Unfortonaidv thia contriboted to the mtlesfi 
death loUow^ the aecood ata^e ooe to a 
scpaiatkc of ^ fntnre Ibei ta a itssh of 
traettOQ on thh rtfkc and coDMqtKSt leakm 
ofUe. 

The aectmd lUn of the opeadon, u do 
aoibed Branaorwlg, is Dhatreted br 
ores 5 6 tod 7 A transvene ioosiDo Is an- 
plo)*^ to open the abdomai and iHk ntnrei 






SURGERY GYNECOLOGY AND OBSTETRICS 




encotmtered ae ve ri l Interestiof 4nd unci 
pcctcd dlfficulbei. Tbe duodenam has been 
mobilixed by dMtkn of the Uteral rcBedon 
of peritoneuin tnd hy blimt dlvedian the 
hai^ can be placed behind the dcrodenum and 
head of the pancreas where these ftructoreaUe 
immediately adjacent to the rena cava and 
aorta. In order to carry the dbeecdcm aitnmd 
the medial border of the head it ts neceaury 
to proride aocme traction to free the nndoate 
process from Its poebon beneath the eopenor 
meaenterlc artery When this manenver was 
attempted In onr patent be immediatdy de 
vetjped a proforaid state of ihodi which per 
fMtrf tmtd the dose of the operation and for 
3 to 3 houn afterward tn spite of aH the osual 
methods which were Q*ed to combat It We 
believe that this was doe to the fact that the 
bead of the pancreas is abundantly supplied 


with sympatbetk ner v es ianmig In a radlstlcf 
fashion from the plexus aromid the root of the 
supeikiT meaentolc artery In a food many 
cases this traction can be avoided 
gestedthat In order to prevent this ijinpalie- 
tic reflex from operating one shoold the 
regloQ of the plexus w& novocain as km as 
the neck, of the panoeai has been dhdded. 

The next problem whidi we encormtered 
was that the inferior pancxeatlcodaodais] ar 
tciy do« not always anse low on the stroenor 
meacntenc artery and proceed laterally In th« 
interval between the pancreas and duodejunn 
aa described in most textbooks of surfor a» 
anatonry In the case under (Hscuisloo It had 
Its origm up near the root of the artery 
and proceeded downward and outward, ** 
shown in Figure 8 This caused us awne cte* 
cem Inasmuch as we w er e doobtfui whether or 
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Fig tj Another ease of high origin of the inferior pan 
crcaticoduodcnal artery and the only case in which its 
branches reached the pancreas and duodenum on its poste- 
rior aspect 

not this vessel could be bgated at its ongin 
wthout endangenng the vitality of the third 
portion of the duodenum at that point where 
we intended to amputate it and turn in the 
distal end We felt that primary ligation of 
this vessel and the gastroduodenal arteiy' as 
carl} as possible in the operation would render 
the resection relatively bloodless and conserve 
much time otherunsc occupied in the ligation 
of numerous small blecdmg points The opera- 
tion should be completed by inverting the 
stump of remaining duodenum, closing the 
stump of the body of the pancreas with three 
or four silk mattress sutures and the provision 
of a posterior gastroenterostomy as shown in 
Figure 7 Our patient, however, was in such a 
severe stage of shock that we saved some time 
by sen ing the stump of the duodenum to the 
distal end of the stomach In the future it 
would be better to do the gastroenterostomy 
as the first step in the second stage rather than 
be faced with this at the dose of the opera- 
tion Shock, if It develops at all, is most likel} 
to occur when one uses traction on the head 
of the pancreas, and one should be m a posi- 
tion to dose the abdomen at once In our case 
this was accomplished with through-and- 
through wire sutures without drainage The 
patient died ^ da\ s later of bile peritonitis due 
to a leakage from the prcaaous cholcdodio- 
jcjuiioslom\ and a complete tlirombosis of the 
portal \ein and its tributaries I cannot cv- 
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Fig 13 The only case m the group in which no inferior 
pancreaticoduodenal artery was presenL 

plain the development of the portal thrombosis 
and It IS regrettable that it occurred, for there 
was a concormtant gangrene of the stomach 
and jejunum so that we were unable to deter- 
mine whether or not the ligation of the mfe- 
nor pancreaticoduodenal artery interfered 
with the vitality of the duodenal stump 

STUDIES OE THE BLOOD SUPPLY OF THE 
HEAD OF THE PANCREAS AND DUODENUM 

The findmg of the high ongin of the infenor 
pancreaticoduodenal arter}" led to an anatom- 
ical mvestigation of the blood supply of the 
head of the pancreas with particular reference 
to this artery' With the co-operation of Dr 
W B Hawkins in the department of pathologv 
and Prof Karl Mason in the department of 
anatomy, 24 dissections were earned out, m 
each instance the operative approach de- 
senbed above being used, examples of these 
are illustrated by Figures g to 16 In only 8 of 
the subjects were we able to demonstrate the 
normal textbook picture of the arter}' as de- 
picted in Figure 9 In 1 2 instances, compnsing 
half of the subjects studied, the arteiy' arose 
from a high position on the supenor mesen- 
tenc, frequently from its postenor aspect 
(Figs loa, b and i la, b) The artcr} immcdi- 
atelv breaks up into manv smaller vessels 
which proceed in a fan -shaped distnbution to 
the antenor surface of the pancreas and third 
portion of the duodenum Figure 12 rex cals a 
\ciy high ongin of the arterx' and is the onh 
instance in which its branches reached the 
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duodenal artery at its origin is possible in the 
operative technique descnbed, for it was re- 
markably constant m its ongm, course, and 
distribution in all 24 dissections In the other 
case (Fig 15) the inf enor pancreaticoduodenal 
artery is a branch from the middle cohc, and 
here agam an unfortunate arterial hgation 
would be possible Figure 16 demonstrates a 
very peculiar arrangement of aberrant vessels 
fonmng a perplexmg anastomosis on the an te- 
nor surface of the pancre-as 

STTMMAHY 

1 A case is presented m which a two stage 
resection of the entire head of the pancreas for 
carcmoma was accomphshed, and it is recom- 
mended that the first stage be that of a chole- 
cystjejunostomy following the Roux pnnciple 
as advocated by Whipple 

2 The actual excision of the entire head of 
the pancreas, rather than a partial wedge exci- 
sion, together with the major portion of the 
duodenum, is feasible and can be greatly facili- 
tated by ligating the gastroduodenal artery 
and the mfenor pancreaticoduodenal artery 
early m the operation, thus the greater portion 
of the dissection is rendered relatively blood- 
less 

3 However, as a result of 24 dissections in 
which the vanous stages of the operation 
were earned out accordmg to plan, certain 
marked deviations from the normal distribu- 
tion of these vessels, as descnbed m most text- 
books of anatomy, have been exposed and 
rmght render this stage of the operation tech- 
mcally difficult 

4 These dissections disclosed that m half 
of the subjects studied the mfenor pancrea- 
ticoduodenal anses high up on the supenor 
mesentenc artery and is distnbuted m a fan- 
shaped manner downward and outward over 
the antenor surface of the gland 

5 The gastroduodenal artery is remark- 
ably constant in its ongm, course, and distn- 


bution, but m 2 of the subjects studied it gave 
ongm to the middle colic artery It is, there- 
fore, recommended that the ongm and distn- 
bution of this vessel be determmed before the 
gastroduodenal artery or the mfenor pan- 
creaticoduodenal artery are hgated 

6 In many cases traction laterally on the 
head of the pancreas is necessary m order to 
dislodge the uncinate process from its position 
beneath the supenor mesentenc vessels This 
maneuver may induce a reflex resultmg m pro- 
found shock because of the large number of 
sympathetic nerves radiatmg to the pancreas 
from the mesentenc plexus Therefore it is 
suggested that, as soon as the head of the pan- 
creas is exposed, the plexus be infiltrated with 
novocam, m the hope that this comphcation, 
which we found extremely difficult to combat 
successfully, may be avoided 

7 The suggestion is made that the placing 
of a gastroenterostomy be the first step in the 
second stage of the operation 
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AN ASEPTIC RESECTION OF THE STOMACH FOR 
CARCINOMA AND ULCER 

EMFLE HOLMAN hLD S*n Fraamco, Cii£W« 

C arcinoma oI the itomach u ire tloo In resection for outiDomt, tn wUch, d* 
quentiy iccompanled in p»tieiiU of to achJorhvdrii, Infection Is moxc hmoiBart, 
advuKed tge by menu*, debDjty we *re now employing it tlso in roecti* for 
poor nntritton md impaired laat ulcer In re*ecti» for ulcer it u fredy □»- 

mce to infection Every effort a made before ceded tli*t in the m*joritv of the coo- 
operatxm upon *adi mtienls to mmhniie the tamm*lion cncoonterrf by entering tlKlmno 
hatards Imposed by these conditfon* by tians- of the stomach the duodenum, ortheWumnD 
{uiwna, b\ a high protdn, high carbohydrate does sot usually impose a aenous ri& ot hfec 
diet, and by the administration of vitamin don However smcc ooo or two pataats ia 
coTKEntiatea for 7 to lo dayi preceding the every hnndied cues of naectkm of the itca 
operatun Occasionally BulfamUmidc and, ach suffer Infected wounds, and octasiooillj 
niDit Ttcentl) aoliatinascAe have been ad peritordtia and death an aaeitjc twhriijx 
rombtered for 34 hours before the operation should diminish or pre v ent such catastrcfhei. 
and for +8 hour* after the oporatlDii. Despite By such tmpnyvement* and by coastint vigi- 
these various prmndoQi, whidi mav not all lance and raeavor does the surgeoD rcdocr 
be realised beauae of p^ru: obstruction the "the irredndhle minimum, 
haxards remain greet. In one diolc, a mor The arrompanying fPastratxics ihow the 
tshty of 50 pe cent has been recorded foOow vanwa itepe m teclmlque, 
mg resections. In the past 10 vear* at the In all upper abdomiaal lurgerj the epti- 
Stanford Htntf, the coortahty in the resected mum poaStson of the padent on the table b 
ni*p* has been ro per cent In an effort to obtained by elevatioa of the upper half erf 
reduce rtvt* mortabty still further an aseptic the body permitting the st nm acn and IKer 
resection of the stomach has been developed to descend bdow the costal margm, and tk 
in the past s8 month*, independently of a tmall Intestine* to fall into the hrfvb oot orf 
Fpifl*'* development fn angensteen a cUnkr the operative wound (Fig la) Thb 
(6) Although primarily intended for tppUca eiposure and handling of the small benr^ 

Fm tb« 6u«M c'wnnMT SeknL both important factOFi m postopCTitiTt db- 

iwod beam ca« Cdoi Smrai Amoufci. TA- jjj tjji, position abo pulmoosiy 
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ventilation and respiratory exchange is im- 
proved through a more efficiently workmg dia- 
phragm A kidney elevator maintains the 
normal lordosis and elevates the mtra-abdom- 
inal contents mto the wound By flexion at 
the hips, the lower half of the body is elevated 
above cardiac level to prevent poohng of blood 
m the lower extremities mcident to the general 
vasodilatation that accompames a general 
anesthetic 

A midlme mcision (Fig ib) provides easy 
accessibihty both to duodenum and to the 
cardia of the stomach On occasion the left 
costal cartilages close to the sternum are di- 
vided without entering the chest, and the 
ligamentous attachment of the left lobe of the 
liver IS divided to expose the esophageal gas- 
tnc junction The incision may be prolonged 
on either side of the umbihcus as arcum- 
stances dictate 

In mobilizmg the omentum or the gastro- 
hepatic mesentery, the tissues contaimng the 
blood vessels are not crushed by the apphca- 
tion of clamps (Fig 2a) Instead, the tissues 
are separated by blunt dissection m an avas- 
cular area, two ligatures are applied and tied, 
and the tissue cut between them Where the 
tissue cannot be separated easily as m the gas- 
trohepatic mesenterj^ the two ligatures are ap- 
phed by transfixion needles introduced through 
an avascular area, and the vessel is divided be- 


tween them The purpose of avoidmg damps 
is to minimiz e the cnishmg and devitalization 
of tissues in the operative area— thus (i) re- 
duang the postoperative febrile reaction, 
(2) el imin ating as far as possible the need of 
the body to absorb dead tissue, and (3) mmi- 
mizmg still further the hazard of infection 
through possible bactenal contammation of 
avascular tissue capable of actmg as an excel- 
lent culture medium It is beheved that if the 
cells m the avascular tissue beyond the liga- 
ture are not crushed, their nutrition may be 
maintamed by becormng adherent to sur- 
roundmg structures or by imbibition of nuta- 
tion from pentoneal fluid until revasculariza- 
tion is effected 

The stomach is mobilized, the lesser curva- 
ture almost completely, the greater curvature 
well up to and sometimes mdudmg the gastro- 
splemc hgament (Fig 2b) Two Payr damps 
are apphed distal to the pylorus and the duo- 
denum is transected between them with a cau- 
tery The distal duodenal stump is seared by 
applying the cautery along the Paju: clamp for 
approximately 15 seconds to msure coagula- 
tion of the vessels m the divided duodenal 
wall A contmuous Parker-Kerr bastmg stitch 
of No o chromic catgut on an atraumatic 
needle is apphed to the duodenum with the 
Payr clamp still m place (Fig 2b, a), thus in- 
suring the tummg m of the raw edges on 
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mnaval of the dimp ThafiritliDeofdoBure 
b In torn boned by reverting the directioD of 
the tame catgat sutore bade to lU dte of 
odgm (Fig sb 6) A third hnt of inUrrMpttd 
b l aA silk ratares b appUed (Fig tb c) ^ot 
boiying the two prerknaly pUc^ continooot 
catgut dotore*. 

In line with previoua ohterratkini (5) cott- 
tinnoQS nonabtoibable snUtret are never oted 
In gagtrofatearinal anastocnoae*. Rekhertand 
Holman fotmd in cleared fpedment of intet- 
tinal anaatomotes of 3 to 6 wceij duration 
that the Interrupted nonahurbable tSk su 
turea had migrated to that th«> lay either 
underneath the pentoneom, or had beat db- 
charged bto the lomen and knt The deter 
mining factor aeemad to be whether or not (he 
nture had paaaed into the Infected macoaa. 
If the needle was made porpoaely to penetrate 
the lumen, the ftitch wu dbeharra into the 
lumen. If the needle waa applnnl to pan 
through the aubmuccaa witfuut entering the 
lumen, the atltch would eventually lie free on 
the leimal larfacB covered only by perltone 
iTTn- Therefore a continuotn oonahtorbable 



stitch might Qe partly underneath the poi- 
tootann, and pa^y 6ulde the bmen, tba 
providt^ a contfaooas "acton fnaa rtoile 
peritoneum to the bJetrted Inreen Hence, the 
Bcccsaltv of avoiding the uae of ctaiwmd Qin* 
abaorhshle raturea in Intestiittl anaftocoosea. 

The Parker Kerr iwftrticm stitch b a ftmdi 
mentaJpr xed tire In surgery It tnmi bto the 

bteatinal lumen the raw cDptainlnated edge 
of the divided bowel wall and app ro l i m i f a 
aeroee to serosa (Fig 3b) Aa eirre a* 1813 
Bichat enuncUted thb demeotaJ uct, to be 
apphed by Lembert In i8i6 to intestiail »- 
tuiing Dtapile the iiaoatenw of there eiriT 
authon that mucosa to-mucosa wIH not heal 
that aerost to-feroaa b a xw-yao-w* m fates- 
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Tig 6a Fig 6b 


tmal suture, some surgeons are stiU fond of 
usmg either the mattress eversion stitch for 
approximation of surfaces and control of 
bleedmg, or the de Petz clamp, which everts 
the unstenle bowel edges and apphes con- 
stnctmg metal staples to control bleedmg 
(Fig 3a) The raw edges approximated by 
this mucosa-to-mucosa stitch are then buned 
by a serosa-to-serosa suture, thus fulfrUing the 
law of mtestmal suturmg However, the buned 
raw edges of the bowel, infected and aveiscular, 
theoretically may mvite the formation of 
small abscesses which may burst mto the lu- 
men or the pentoneal cavity, and may cause 
failure m the Ime of suture with the formation 
either of an external fistula or a pentonitis 
Granting that this may occur only rarely, its 
verv possibility should be elimmated by avoid- 
ing the eversion stitch in mtestmal suturmg 
Payr or narrow crushing clamps are apphed 
to the stomach m one of two ways (Fig 4a and 
b), as illustrated, dependmg upon the ease of 
apphcation The stomach is divided with a 
cautery, and the cut edges of the stomach wall 
are seared by passing the hot cautery back 
and forth over the surface of the clamp for 15 
seconds Recently, foUowmg the observations 
of Gerbode in the Stanford Surgical Labora- 
torj', mstead of the stomach bemg divided 
flush with the crushmg damp, a small cuff of 
the vail IS left projectmg i to 2 miUrmeters 
hevond the damp This cuff is seared, thus 
coagulating and dosmg the open ends of blood 


vessels without damaging the gastnc wall on 
the proximal side of the damp, which may 
occur if the damp is excessively heated Ger- 
bode ’s observations mdicate that the portion 
of the bowel wall devitalized by the crushmg 
damp and by the cauterization separates and 
drops off mto the lumen withm 48 hours The 
resultmg raw surface between the opposed 
mtestmal walls which is usually very narrow 
is covered with mucosa within 18 to 21 days 
The remnant of stomach is partially dosed 
along the lesser curvature, first by a contmu- 
ous Parker-Kerr bastmg stitch of chromic cat- 
gut on an atraumatic needle (Fig 5 a), thus 
mvertmg the raw seared surfaces of the di- 
vided stomach wall The continuous suture 
IS in turn buned by interrupted silk sutures 
(Fig 5b) A Payr or narrow-bladed Martzloff 
or Wangensteen damp is applied tangentially 
on the jejunal wall as illustrated m Figure 6a 
and a segment is removed by cautery, the edges 
of the bowel bemg seared again for about 15 
seconds to control bleedmg Careful inspec- 
tion of the removed segment should reveal a 
mucosal surface along its entire extent 

The loop of jejunum is apphed to the stom- 
ach remnant (Fig 6b), proximal arm to nght 
of opemng, distal arm to greater curvature 
The two Payr or Wangensteen narrow- 
bladed damps on the remnant of stomach and 
on the jejunum are approximated antenor to 
the colon (Fig 7) The anastomosis is effected 
by one of two ways A row of interrupted 
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mattren BUtores of (Qk b tidied poitcnoriy 
tbe Dcedle aixl suture psnlrelmg the cUiops 
ai close aa mbsequent tying will permit. Aftiff 
all have been apfJJed, they are tl^ 

A tnw of Interrupted mattre« iHk soture* 
are appUed anteriofly tbe needle and suture 
again pafalHing the damps (Fg 7b) Hie 
damps are removed and the stitdi^ bed aeps 
lately A few additkaal autnresareapplkoat 
the two extremities of the stoma to insore a 
leak-proof dosnre. After the last stitch has 
been tied the new gastrojejunal stoma u 
opened by gentle digital man^nlation 
Thb metbod of approximation of leroat] 
surfaces for re-estabUihing intestinal conUn 
uJty (Fig 7) as used in oar early aseptic re 
sectiona, has bem sopcrieded in later rcsec 


boos by utilising MartxloS'f modificatiQQ el 
tbe PaAig Kerr baadng sbteh as tuggested 
by Wangensteen. The dampa are rotated 
away frro the ptopoaed pcatenoc Hoc of 
dosnre. A cantbuoas hatbng idtchof No.o 
chromic catgut on an abanmabc ncaOe is 
applied alternately to the andgms futde 
and fejunal serosal suifaca tj’ing portavr to 
the damps (Fig 8a) 

The d^ps are rotated toward tbe oottedor 
antore and a second cootbooos Parver iRetr 
basting fbteh of No 0 chromic catgut h ap- 
plied alternately to tbe conbgucpus gittrte su 
jeftmal surfaces iv-ing anterW to the damps 
8b) The are removed, tite hro 

sutures pulled taut, thia accurately appfcrd' 
maring the seroaftl surfaces posteriony ud 
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antenorly The two sutures are tied together 
at each end (Fig 8c, a, b) This hue of con- 
tinuous catgut suture is m turn buried by 
interrupted silk sutures applied postenorly 
and antenorly Digital manipulation insures 
the openmg of the stoma 
In resections for ulcer m which a larger rem- 
nant of stomach remams than m resection for 
carcinoma, this completes the operation 
The larger remnant of stomach followmg 
resection for ulcer does not recede mto the left 
upper quadrant, and therefore obstructmg 
angulation of either of the two jejunal arms of 
the gastrojejunal anastomosis is not so immi- 
nent The anterior gastrojejunostomy also 
contnbutes to dimmishmg the danger of such 
obstructing angulation Moreover, in resec- 
tions for ulcer, a jejunojejunostomy between 
these two jejunal arms of the gastrojejunos- 
tomy IS stnctly avoided, as it is considered 
highly undesirable to deflect the alkalme duo- 
denal and pancreatic secretions through an 
enteroenterostomy, away from the gastro- 
enterostomy The neutralization, preferably 
m the stomach, of the acid gastric secretions 
by the alkalme duodenal secretions is most 
effective in preventmg jejunal ulceration 
In all cases of subtotal resections for cancer, 
in contrast to resection for ulcer, the antenor 
gastrojejunostomy with a complementary 
jejunojejunostomy is considered practically 
obligatory (Figs g and lo) It is our aim m 
resections for cancer to remove the entire 


lesser curvature together with the gland bear- 
mg tissues in the gastrohepatic mesentery and 
most of the greater curvature The small rem- 
nant of stomach resultmg from this procedure 
recedes high mto the left upper quadrant, 
under the left diaphragm Were a postenor 
gastrojejunostomy performed through a rent 
m the mesocolon, a drag on the mesocolon 
would occur, and obstructmg angulation of 
one or both arms of the jejunum would be im- 
mment Even if this immediate danger were 
averted, the hazard of a jejunal ulcer or of a 
gastrojejunocolic fistula is greatly increased 
by tension on the anastomosis from a fijied or 
short mesocolon I propose as an axiom in 
gastnc surgery that followmg any gastnc 
anastomosis, the stomach must be comfortable, 
both at rest and m activity Any mterference 
with the effective motihty of the stomach, 
either by the fixed or short mesocolon or by 
the stomach being joined to the fixed portion 
of the jejunum, will surely lead to tragic con- 
sequences In resections for cancer, therefore, an 
antenor gastrojejunostomy is mvariably per- 
formed and smce there is no danger of jejunal 
ulceration madent to the deflection of the al- 
kaline duodenal secretions away from the gas- 
trojejunal anastomosis, an enteroenterostomy 
IS also performed between the two arms of the 
jejunum leadmg to and from the gastnc 
stoma Two thm-bladed Martzloff or Wan- 
gensteen crushing clamps are apphed tangen- 
tially on the jejunal wall (Fig pa), a segment 
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mAttrcM satures oS lilk ii cppUed potteriod^ 
the needle aitd tutnre paralJeUDg the rttnip* 
u dote u *ub*eqtietit tying will pcnnlL After 
all have been applied, the> are OecL 

A row of Intunqited mattrcta alk soture* 
are applied antedody the needle and aoture 
again paraBdug the dampi (Fig 7b) Hie 
damps are remoFed and the adtidies ded aepa 
ratdy A few additional sutures are applied at 
the two extremities of the atoms to insore a 
bak-proof closure. After the last fdtch has 
been tied, the new gistro)e/anal stoma b 
opened by gentle digital mampubtion. 

Thb method of approximatktn of ■erosil 
surfaces for re-establishing Intestinal contin 
tdty (Fig 7) as used In our early aseptic re- 
se^ons, has been Bopjerseded in later resec 


dons by utBishig Mf tAifT i modificttm of 
the Parker Kerr basting stitch as so ggat td 
by TVangenstecn. The damps are lotstid 
away from the proposed postener Gne of 
dosme. A continuous basting stitdi of ha 0 
diroauc catgut cm an atnimiirif Dcedk k 
applied alternately to the cootigDoof gutilc 
and jejunal aerotaJ stuiaces lying posteder to 
the d^pa (Fig Sa) 

The damps are rotated toward the POftoDr 

aoture and a second conlbnoat Parser Kexr 
bastinff stitdi of No o chromic catgut b ip- 
pUcd aJternatdy to the cooUgaom gastric sol 
jefunal surfaces lying anterior to the cl i mp * 
(I^ 8b) The rfmnp^ are irmored, the tro 
sutures pulled taut, thoi acanxtdy ttipoll- 
nubng the serosal surfaces posteiictny tad 
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E xperience m many communities 
has }aelded abundant proof of the 
, danger which attends neglect of 
wounds contammated iinth human 
mouth organisms As the concomitant se- 
quelae and resultant functional disturbances 
are often of a most serious nature, the unpor- 
tance of the correct management of the early 
and late human bite lesions cannot be over- 
emphasized There is a definite tendency for 
these mfections, when once established, to ex- 
tend and to invade into deeper and more vital 
structures, the lesions rapidly becoming foul 
smelling, necrotizmg, and resistant 

The organisms implanted in the tissues of 
the hand are often most virulent The part 
plaved bv such anaerobes as the fusiform 
bacillus and the spirochete of Vincent has been 
repeatedly pointed out Although these organ- 
isms are not always demonstrable in cultures 
and smears from human bite wounds, dark 
field examination of fresh wet smears will 
demonstrate their presence in a higher per- 
centage of mstances Anaerobic cultures ob- 
served over a penod of 7 to ro days will often 
yield much information Streptococci and 
staphylococci alone and m symbiosis, as well 
as other contaminants such as the colon bacil- 
lus, vanous fungi and occasionally the 
Spirocheta pallida play an important r 61 e in 
producing and prolonging these necrotizmg 
infections 

In order to gam a lucid concept of the prob- 
lems involved in the proph}da\is and treat- 
ment of these lesions one must appreciate the 
anatomic complexity of the tissues which pre- 
disposes to extension of infection rather than 
to locahzation, particularly under conditions 
of neglect, as well as the low resistance of 
fibrous connective tissue and cartilage, to in- 
fection 

A knowledge of the mechanism of produc- 
tion, the usual sites of injurx , the extent and 


depth of the lesion, and the possible course of 
extension of the infection is of considerable aid 
in the mtelligent management of these cases 

Human bite injunes usually occur dunng the 
course of fist fights or drunken biting brawls 
Consequently, the lesions range from actual 
bites of the phalanges and hand to puncture 
wounds and lacerations produced by a fist 
stnkmg exposed teeth \^en the closed fist 
IS used m stnkmg a blow the knuckles of the 
second and third metacarpals receive the ma- 
3or force of the impact This is pnmarily due 
to the fact that liese bones are longer and 
stronger than the other metacarpals and, fur- 
thermore, the}' are more immobile In this 
position the dorsal ligaments, extensor ten- 
dons, and sLm are tightly stretched across the 
joint, and a blow on the projecting head of the 
metacarpal will easily cause a sharp, resisting 
surface to penetrate the joint cavity or to 
damage underljnng structures (Fig i) 

A more rare mechanism, that of the sucking 
of hangnails or of clean lacerated wounds by 
the patient or a concerned bystander, will 
account for contamination with mouth organ- 
isms in a small number of cases One of the 
patients included m our group of late mfected 
cases acquired a severe infection foUomng the 
biting of a hangnail 

In reviewing our early human bite wounds 
we have encountered almost twice as many 
lacerations of the fingers as of the knuckles 
In the late cases the converse is true The 
wounds of the phalanges occur predommantlv 
on the dorsum, the palmar surface only occa- 
sionallv being involx'ed 

In regard to the extent and depth of the le- 
sions, the injurj maj present itself as (i) a 
simple abrasion over the phalanges, knuckles, 
or palmar surface of the hand or wnst, inx'oh'- 
ing onh the epidemus (Fig 2), (2) a complete 
ax'ulsion of segments of skin, subcutaneous 
structures and occasional!} of bone (Fig 3), 
(3) a penetrating laceration either partial!} or 
completcl} sevenng the extensor tendon (Fig 
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of bowd will ii roDoved by tli£ ciuCeiy the 
edges ire aeired for asatiol of bleedlog tod 
in (uustomoca li cfected by one of two 
metbodi (i) by iaterrupted mattreM sQh 
Boturet ipplied posterkuiy ind intenoriy 
panHel to the dimpi (Fig 5b and c) or (t) by 
the Martjiaff appliation of the Parker Kerr 
baiting rtitch (1^ rod uhI e) Tbe Utter 
proccoore a now ccstsidered preferable. A 
continaooiNo o chramk catgut ratnre U tp- 
pbcd ptnlleling the dimpi posteiiorty. the 
future ptfiong alternately £r^ one Jojimal 
wall to the condguoai lurface of the other 


with lotenupted silk fotnra (Fig lod) 
DigfUl miolpailatkiQ bmra opening of the 
ftooaa (Fig xoe) 

Any tvailible onantoa b bnmght cp ts U 
betw^ the under nziface of the Uoikii h 
the abdominal wall and tbe nndedying rb- 
cera. Tbe wound li dosed In Uyeis. 

Id Dumerous experimental anastcanaiesuii 
In jc fbnlf] i ta ecti o u i of the itomadi fix 
cancer and ulcer no hemorrhage hai occrartd 
or deatht, either from leakage or pentooitB. 
In not a iingle patient have we had an M« 
don of the wound or evidence of a loahBd 


(Fig loa) The poatenor suture remiba 
loose w hile the are rotated and a shn 

Bar contmuoui mture of No o diromic catgut 
u applied, paralleling the damps antenorfy 
(Fig lob) The two damps are removed, and 
both fuhircs are praDed taut, thus approxiiDal 
Ing the apposed scroaal furbux* and inverting 
the raw edge* of the jejunum Into the lumen 
(Fig IOC, a-b) These two catgut sutures arc 
tied at both cndi without puckering and with 
out reducing the lue of the anastomotic opoi- 
ing The entire fa reinforced 
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E xperience m many communities 
has yielded abundant proof of the 
f danger which attends neglect of 
wounds contammated with human 
mouth organisms As the concomitant se- 
quelae and resultant functional disturbances 
are often of a most serious nature, the impor- 
tance of the correct management of the early 
and late human bite lesions cannot be over- 
emphasized There is a definite tendency for 
these mfections, when once established, to ex- 
tend and to invade into deeper and more vital 
structures, the lesions rapidly becoming foul 
smellmg, necrotizing, and resistant 
The organisms implanted m the tissues of 
the hand are often most virulent The part 
played by such anaerobes as the fusiform 
bacillus and the spirochete of Vincent has been 
repeatedly pointed out Although these organ- 
isms are not always demonstrable in cultures 
and smears from human bite wounds, dark 
field examination of fresh wet smears will 
demonstrate their presence in a higher per- 
centage of instances Anaerobic cultures ob- 
served over a penod of 7 to 10 days will often 
yield much information Streptococci and 
staphylococci alone and m symbiosis, as well 
as other contaminants such as the colon bacil- 
lus, various fungi, and occasionally the 
Spirocheta pallida play an important idle in 
producing and prolonging these necrotizing 
infections 

In order to gain a lucid concept of the prob- 
lems involved in the prophylaxis and treat- 
ment of these lesions one must appreciate the 
anatomic complexity of the tissues which pre- 
disposes to extension of mfection rather than 
to localization, particularly under conditions 
of neglect, as well as the low resistance of 
fibrous connective tissue and cartilage, to in- 
fection 

A knowledge of the mechanism of produc- 
tion, the usual sites of mjury, the extent and 


depth of the lesion, and the possible course of 
extension of the infection is of considerable aid 
in the intelligent management of these cases 

Human bite injuries usually occur durmg the 
course of fist fights or drunken biting brawls 
Consequently, the lesions range from actual 
bites of the phalanges and hand to puncture 
wounds and lacerations produced by a fist 
striking exposed teeth Ildien the closed fist 
IS used in striking a blow the knuckles of the 
second and third metacarpals receive the ma- 
jor force of the impact This is pnmanly due 
to the fact that these bones are longer and 
stronger than the other metacarpals and, fur- 
thermore, they are more immobile In this 
position the dorsal ligaments, extensor ten- 
dons, and skin are tightly stretched across the 
joint, and a blow on the projecting head of the 
metacarpal will easily cause a sharp, resisting 
surface to penetrate the joint cavity or to 
damage underlying structures (Fig 1) 

A more rare mechanism, that of the sucking 
of hangnails or of clean lacerated wounds by 
the patient or a concerned bystander, will 
account for contamination with mouth organ- 
isms in a small number of cases One of the 
patients included in our group of late infected 
cases acquired a severe infection followmg the 
biting of a hangnail 

In reviewing our early human bite wounds 
we have encountered almost twice as many 
lacerations of the fingers as of the knuckles 
In the late cases the converse is true The 
wounds of the phalanges occur predommantly 
on the dorsum, the palmar surface only occa 
sionally being involved 

In regard to the extent and depth of the le- 
sions, the mjury may present itself as (i) a 
simple abrasion over the phalanges, knuckles, 
or palmar surface of the hand or wnst, involv- 
ing only the epidermis (Fig 2) , (2) a complete 
avulsion of segments of skin, subcutaneous 
structures and occasionally of bone (Fig 3), 
(3) a penetrating laceration either partially or 
completely sevenng the extensor tendon (Fig 
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of bowel win u renoved by the cmotoy tbe 
edgei ire teared for contral of bleeding and 
an anjurtomoda Ii effected br one of two 
metbodi (i) by mtermpted tEuUtrcu aflk 
sutnrta aj^ed poatenorty and antexiody 
parallel to tne dampi (Fig ^ and c) or (t) by 
the Martzloff appUcatMQ of the Parker Kerr 
basting BtitA rod and e) Tbe latter 
procedure Is now cansl<fcred pteferahlo. A 
coQtinuoua No o chromic catgut rature la ap- 
plied paralleling the damps poatenoriy the 
luture pasting alternately from one je)unal 
wan to the contigiKras mrfnce of the other 
(Fig loa) The posterior wtoro retnalna 
k)oK while the dampa are rotated and a Bm 
Dir continuous luture of No o chromic catgat 
b applied paralleling the damps anteriorir 
(Fig lob) The two danqw are removed, and 
both autum are polled taut, thus approxunat 
log the apposed acrotal surfaces and Inverting 
the raw edges of the Jejunum Into tbe lumen 
(Fig IOC, a-i) These two catgot sutures are 
tied at both ends without puckering and with- 
out rednang the sbe of the anastomotic open 
ing Tbe entire b reinforced 


with interrupted tilk s utur e s (Fig. la 
l>igltil minipilwrii-y Insores opening d t 
Btocna (Fig loe) 

Any BvaDahle omentum b brought up to 
betwem the under of the Irtrija* 

the abdominal wall and the undciiyiDg r 
cera. The wound is dosed b byen. 

In numerous ezpemnental anittrwnnses a 
b ji dfnlrsj resections cti the sbotsch i 
cancer and ulcer no bemorrhage has oenurr 
or either from leakage or pentDcJt 

In not a single patioit have we bad in bh 
bon of the wound or evidenoe oi a locsib 
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E xperience m many communities 
has yielded abundant proof of the 
, danger which attends neglect of 
wounds contaminated with human 
mouth organisms As the concomitant se- 
quelae and resultant functional disturbances 
are often of a most senous nature, the impor- 
tance of the correct management of the early 
and late human bite lesions cannot be over- 
emphasized There is a definite tendency for 
these infections, when once established, to ex- 
tend and to invade into deeper and more vital 
structures, the lesions rapidly becoming foul 
smelling, necrotizmg, and resistant 
The organisms implanted in the tissues of 
the hand are often most virulent The part 
played bv such anaerobes as the fusiform 
bacillus and the spirochete of Vincent has been 
repeatedly pointed out Although these organ- 
isms are not always demonstrable in cultures 
and smears from human bite wounds, dark 
field examination of fresh wet smears will 
demonstrate their presence in a higher per- 
centage of instances Anaerobic cultures ob- 
served over a period of 7 to lo days will often 
yield much information Streptococci and 
staphylococci alone and in symbiosis, as well 
as other contaminants such as the colon bacil- 
lus, vanous fungi, and occasionally the 
Spirocheta pallida play an important r61e in 
producing and prolonging these necrotizing 
infections 

In order to gam a lucid concept of the prob- 
lems involved in the prophylaxis and treat- 
ment of these lesions one must appreciate the 
anatomic complexity of the tissues which pre- 
disposes to extension of infection rather than 
to localization, particularly under conditions 
of neglect, as well as the low resistance of 
fibrous connectix'c tissue and cartilage, to in- 
fection 

A knowledge of the mechanism of produc- 
tion, the usual sites of injury , the extent and 



depth of the lesion, and the possible course of 
extension of the infection is of considerable aid 
in the intelligent management of these cases 
Human bite injuries usually occur dunng the 
course of fist fights or drunken biting brawls 
Consequently, the lesions range from actual 
bites of the phalanges and hand to puncture 
wounds and lacerations produced by a fist 
striking exposed teeth \^en the closed fist 
IS used m strikmg a blow the knuckles of the 
second and third metacarpals receive the ma- 
jor force of the impact This is pnmanly due 
to the fact that these bones are longer and 
stronger than the other metacarpals and, fur- 
thermore, they are more immobile In this 
position the dorsal ligaments, extensor ten- 
dons, and skin are tightly stretched across the 
joint, and a blow on the projecting head of the 
metacarpal will easily cause a sharp, resisting 
surface to penetrate the joint cavity or to 
damage underljang structures (Fig i) 

A more rare mechanism, that of the sucking 
of hangnails or of clean lacerated wounds by 
the patient or a concerned bystander, will 
account for contamination with mouth organ- 
isms in a small number of cases One of the 
patients included in our group of late infected 
cases acquired a severe mfection following the 
biting of a hangnail 

In reviewing our earl) human bite wounds 
we have encountered almost twice as many 
lacerations of the fingers as of the knuckles 
In the late cases the converse is true The 
xvounds of the phalanges occur predommantly 
on the dorsum, the palmar surface only occa- 
sionally being involved 

In regard to the extent and depth of the le- 
sions, the injur) ma) present itself as (i) a 
simple abrasion over the phalanges, knuckles, 
or palmar surface of the hand or v rist, involx^- 
ing onU the epidermis (Fig 2), (2) a complete 
axmlsion of segments of skin, subcutaneous 
structures and occasionally of bone (Fig 3), 
(3) a penetrating laceration either partialh or 
completely sevenng the extensor tendon (Fig 
53 
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of bowd wtU 15 roQowd by the caatery the 
edges are seared for cootrol of bleedhtg and 
an anaatocoosis u effected by one cd two 
methods (i) by interrupted mattreai bDc 
ratores applied postedody and anteriody 
parallel to tne ciampa (Fig ^andc) or(»)l^ 
the Maxtxloff application <rf the Parker Kerr 
baitiiig stitch lod and e) Tlic latter 
procedure b now amsldercd preferable. A 
contin-oous No o duomic catgut mture b ap- 
plied paralleling the damp* poaterioriy the 
future piuaing alternately from one jejunal 
wall to the cootlgiwijs Kirface of the other 


with intemipted sQk ntniea (Fig lod) 
Digital manipubtioD inirrrea opeolng of die 
•toma (tig loe) 

Any avaOahle omentum b brought op to fie 
between the under ruiface of the inddaD b 
the abdominal wtU and the undedjmg d*- 
ctia. The wound b cloacd In bjen. 

In numeroui eapedmental inaetoDoaea aad 
in 31 Htniral resectfcma of the ito e nwli fer 
cancer and ulcer no hemonhagt has ocenned 
or deaths either from leakage or pcriloollit 
In not a dngU patient have we bad an in/ec 
don of the wound or evidence of a l oaftad 


(Fig loa) The posterior suture remaina 
loose while the cbmpi are rotated and a aim 
liar conthmous autuie of No o chromic catgut 
B applied, paralleling the antenoriy 

(Fig lob) TTie two damps are removed, and 
both sutures are palled taut, thus appinifanat 
mg the apposed aeitisal surfaces and inverting 
the raw edges of the jejunum into the lumen 
(Fig IOC, o-f>) These two catgut sutures are 
bed at both ends without puckering and with 
out reduong the slae of the anastomotic open 
Ing The entire anaatomosb b reinforced 
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HUMAN BITES OF THE HAND 


HARRY MILLER, M D , and JAMES M WINFIELD, M D , F A C S , 

Detroit, Michigan 


E xperience m many communities 
has yielded abundant proof of the 
, danger which attends neglect of 
wounds contammated with human 
mouth organisms As the concomitant se- 
quelae and resultant functional disturbances 
are often of a most senous nature, the unpor- 
tance of the correct management of the early 
and late human bite lesions cannot be over- 
emphasized There is a definite tendency for 
these infections, when once established, to ex- 
tend and to invade into deeper and more vital 
structures, the lesions rapidly becoming foul 
smelling, necrotizing, and resistant 
The organisms implanted in the tissues of 
the hand are often most virulent The part 
played bv such anaerobes as the fusiform 
bacillus and the spirochete of Vincent has been 
repeatedly pomted out Although these organ- 
isms are not always demonstrable m cultures 
and smears from human bite wounds, dark 
field examination of fresh wet smears will 
demonstrate their presence in a higher per- 
centage of instances Anaerobic cultures ob- 
served over a period of 7 to 10 days will often 
yield much information Streptococci and 
staph} lococci alone and m symbiosis, as well 
as other contaminants such as the colon bacil- 
lus, various fungi, and occasionally the 
Spirochcta pallida play an important r 61 e in 
producing and prolonging these necrotizing 
infections 

In order to gam a lucid concept of the prob- 
lems involved in the prophylaxis and treat- 
ment of these lesions one must appreciate the 
anatomic complexity of the tissues which pre- 
disposes to extension of infection rather than 
to localization, particularly under conditions 
of neglect, as well as the low resistance of 
tibrous conncctix e tissue and cartilage, to in- 
fection 

A knowledge of the mechanism of produc- 
tion, the usual sites of injunq the extent and 
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depth of the lesion, and the possible course of 
extension of the infection is of considerable aid 
in the intelligent management of these cases 

Human bite injuries usually occur durmg the 
course of fist fights or drunken biting brawls 
Consequently, the lesions range from actual 
bites of the phalanges and hand to puncture 
wounds and lacerations produced by a fist 
stnkmg exposed teeth \^en the closed fist 
IS used in striking a blow the knuckles of the 
second and third metacarpals receive the ma- 
jor force of the impact This is pnmarily due 
to the fact that Uiese bones are longer and 
stronger than the other metacarpals and, fur- 
thermore, they are more immobile In this 
position the dorsal ligaments, extensor ten- 
dons, and skin are tightly stretched across the 
joint, and a blow on the projecting head of the 
metacarpal will easily cause a sharp, resistmg 
surface to penetrate the joint cavity or to 
damage underl}nng structures (Fig i) 

A more rare mechanism, that of the sucking 
of hangnails or of clean lacerated wounds by 
the patient or a concerned bystander, will 
account for contamination with mouth organ- 
isms in a small number of cases One of the 
patients included m our group of late mfected 
cases acquired a severe infection following the 
biting of a hangnail 

In reviewing our early human bite wounds 
we have encountered almost twice as many 
lacerations of the fingers as of the knuckles 
In the late cases the converse is true The 
wounds of the phalanges occur predormnantly 
on the dorsum, the palmar surface only occa- 
sionally being involved 

In regard to the extent and depth of the le- 
sions, the injur}r max" present itself as (i) a 
simple abrasion over the phalanges, knuckles, 
or palmar surface of the hand or wuist, involv- 
ing only the epidermis (Fig 2), (2) a complete 
axmlsion of segments of skin, subcutaneous 
structures and occasionally of bone (Fig 3), 
(3) ^ penetrating laceration either partiall} or 
complctclx sevenng the extensor tendon (Fig 
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4) (4) X Tound »hicli m»% hiv« opened Into Obw5\jal> abruions tnd trulsioo \»£m 
the dorul tubcuUneoQS ^ce lubtendioous tloiu offer little opportimltr for the etUbAJh 
burta doml fabiponeurotic ^lace or the ment of an uueiwc infeetkin Lacentjcm, 
joint ca\'Ity (Fig $) howtxTr which have penetrated the tab- 

101930 hlaacro and Koch pnbitshedi paper mlaneoaala^Tn and opened Into the nbtead- 
on human bite bfectloas of ^ hand In which laons tiauea and jomti, prtaent Ural coocC- 
tbej detnonatrated expcnmentally the line* tJoaa for the productxm of fetid necrotmai 
of nreud of Inlectloui agesta from the region lofectiona becauae of the relatively tnaemhK 
of the metacupophalangeal joint This paper coodlbona, the lo* resatanceof fibnns thtoe 
has been onsurpaased m tlu preaentataon of and ■)'DOTia] mashranes the aoatoimc cee- 
CMentials and remaun the outstanding cno- plciitv of atmetem (awnng the ipretd of 
tribution on this aubject mfectiTn and the presence of trmmitaed 
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tissue Consequently, the infections occurnng 
on the dorsal aspect of the hand in and about 
the metacarpophalangeal joint potentially and 
actually carry the graver prognosis Because 
of the shift of tissues particularly about the 
knuckles, mfection may be earned from an 
original pomt of entrance to a relatively dis- 
tant area (Fig i) 

Infection occurring from an mjury over the 
proximal phalanx may extend both superfiaal 
and deep to the expansion of the extensor 
tendon (Fig 6a) From this position it may 
extend along the lumbncal and interosseous 
tendons to involve the lumbncal space 

Laceration of the extensor tendon with the 
implantation of mfection but without pene- 
tration into the joint may occur Here the 
extension of mfection will be extracapsular 
and subtendmous, the subtendmous bursa 
and subaponeurotic space becoming contami- 
nated (Fig 6a) Should the joint be infected, 
mfection may penetrate into the subtendmous 
bursa and subaponeurotic space as well as 
under the expansion of the extensor tendon 
over the proximal phalanx (Fig 6b) from 
which point mfection will travel, as described, 
namelv, to the lumbncal canal and large fas- 
cial spaces m the palm of the hand (Fig 7) 

The dorsal subcutaneous space is usually 
involved early This follows subcutaneous 
penetration with or without laceration or dis- 
placement of the tendon or extension into the 
jomt 

The flexor tendons and their synovial 
sheaths are rarely invaded from behind A 
dense fibrous sheath and the accessory volar 
ligament serve as an adequate banner Late 
in the course of infection, especially in neg- 
lected cases, the flexor tendon sheaths may 
be invaded 

Believing the results obtained by those sur- 
geons using chemical and electrocautery 



methods m the pnmary treatment of early 
human contaminated wounds are not entirely 
satisfactory (i, 2, 3, 5, 8), we have followed 
in our clmic the suggestion made by Mason 
and Koch in 1930 of cleansmg the wound with 
soap and water combmed with gentle d6bnde- 
ment The recognition of early human bites 
as such is often quite diflicult Falsification 
of history is common especially in the white 
patient, and often results m contraindicated 
pnmary suture A definite and comprehen- 
sive regimen has been developed, composing 
a searching history, complete examination, 
and treatment 

The routme treatment employed is as fol- 
lows The area about the wound is gently 
washed with soap and water for 5 mmutes 
following which the wound itself is thoroughly 
washed with soap and water and irngated with 
saline for a further period of 10 mmutes Fol- 
lowing this procedure, the edges are gently re- 
tracted and the lesion examined, in order to 
determine the extent of injury if possible 
These wounds are not probed smee the mfor- 
mation obtained is meager and the danger of 
carrymg infectious agents more deeply mto 
the tissues is great Following mechanical 
cleansing and a very limited d6bndement, wet 
dressmgs are applied No attempts are made 
to repair the rent m the joint capsule Hands 
are splinted in the position of function Lacer- 
ations are never sutured nor are injuries to 



Fig 6 a, left, Extracapsular infection b, Intracapsular infection and extension 
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4) (4) a iTOund whkh ma\ hare opcfwd Into 
tlie dorul lubcutancoui space subteodloous 
bona, dorsal sabaponcurotlc space, or the 
Joint ca\dU (ITg 5) 

Ini930 Masem and Koch pnbUibcd a paper 
on brnnui bite Infectioai of the htJKf In which 
the\ demorertrited experimentally the lines 
of spread of infectkias agents from the regioa 
of the netacaTpophilang^ Joint This paper 
hu been tins grp aased in the pmentatfoo of 
eaaentislj and remains the ontstandiog con 
trfbutuo on this subnet 


ObN-ioosl} abrasKOS and axulncn Iscnv 
tfons offer little opportonlts for the estaifiiti- 
ment of an anaerobic infectloiL Lacentice^ 
howexTT which have penetrated tie toi- 
CQlancoas layers and opened Into the nibttad- 
iaous tmnes aitd joints, present Ideal a»£- 
bons for the prodncDon of fetid, neondifci 
infections because of the relatively snserotic 
cooditions, the low rtaaUnce of £bn» tisiae 
and ^iwlal iDanbrancs the anatoDuc («&■ 
plexity of stmeturts fai-oring the ipce^i rf 
infection, and the presence of trsutaitard 
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tissue Consequently, the infections occurring 
on the dorsal aspect of the hand in and about 
the metacarpophalangeal joint potentially and 
actually carr)' the graver prognosis Because 
of the shift of tissues particularly about the 
knuckles, infection may be carried from an 
original point of entrance to a relatively dis- 
tant area (Fig i) 

Infection occurring from an injur}" over the 
proximal phalanx ma\ extend both superficial 
and deep to the expansion of the extensor 
tendon (Fig 6a) From this position it max 
extend along the lumbneal and interosseous 
tendons to involve the lumbneal space 

Laceration of the extensor tendon with the 
implantation of infection but without pene- 
tration into the joint max' occur Here the 
extension of infection xxill be extracapsular 
and subtendinous, the subtendinous bursa 
and subaponeurotic space becoming contami- 
nated (Fig 6a) Should the joint be infected, 
infection may penetrate into the subtendinous 
bursa and subaponeurotic space as xvell as 
under the expansion of the extensor tendon 
over the proximal phalanx (Fig 6b) from 
xvhich point infection will travel, as described, 
namely, to the lumbneal canal and large fas- 
cial spaces in the palm of the hand (Fig 7) 

The dorsal subcutaneous space is usually 
inx'olved earl}' This follow's subcutaneous 
penetration xvith or without laceration or dis- 
placement of the tendon or extension into the 
joint 

The flexor tendons and their synovial 
sheaths are rarely invaded from behind A 
dense fibrous sheath and the accessor}' volar 
ligament serve as an adequate barner Late 
in the course of infection, especially in neg- 
lected cases, the flexor tendon sheaths may 
be mvaded 

Believing the results obtained by those sur- 
geons using chermcal and electrocautery 


Fig s Penetration of the joint c!i\ ity 

methods m the priman' treatment of early 
human contaminated wounds are not entirely 
satisfactor}' (i, 2, 3, 5, 8), xve have followed 
in our clinic the suggestion made by Mason 
and Koch in 1 930 of cleansing the w'ound with 
soap and xvater combined with gentle dfibnde- 
ment The recognition of early human bites 
as such IS often quite difficult Falsification 
of history is common especially in the white 
patient, and often results in contraindicated 
pnmar} suture A definite and comprehen- 
sive regimen has been developed, comprising 
a searching histor}', complete examination, 
and treatment 

The routme treatment employed is as fol- 
loxxs The area about the wound is gently 
XX ashed xvith soap and water for 5 mmutes 
following which the xvound itself is thoroughly 
washed xvith soap and xvater and irrigated xvith 
saline for a further penod of 10 minutes Fol- 
loxving this procedure, the edges are gently re- 
tracted and the lesion examined, in order to 
determine the extent of injur}' if possible 
These wounds are not probed since the infor- 
mation obtamed is meager and the danger of 
carrying infectious agents more deeply into 
the tissues is great Following mechanical 
cleansing and a ver}' limited dfibndement, wet 
dressings are applied No attempts are made 
to repair the rent in the joint capsule Hands 
are splinted in the position of function Lacer- 
ations are never sutured nor are injunes to 





Fig 6 a, left, Extracapsular infection b, Intracapsular mfecUon and extension 
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9 females, ig were colored, and 8 white Of 
22 cases the functional result m 20 was excel- 
lent, good m I, and poor in i (cases descnbed 
previously) 

The average wound healing time for the 
whole series of 61 cases was 8 5 daj's and for 
the group of 27 cases g 9 days 

The after-care consisted essentially of 
splinting and the application of continuous 
saline, bone acid, or magnesium sulphate 
soaks for a period of 48 hours The wet dress- 
ings were discontinued at this time if the 
wounds remained clean Sphnting was con- 
tinued to complete healing 

This relatively simple course of manage- 
ment of early human bite injunes has given 
results which have been most gratifymg Un- 
fortunately, the patient, when first seen often 
has a fully established infection, and regard- 
less of the adequacy of treatment, frequentlj' 
IS condemned to a prolonged illness which may 
result in loss of parts and occasionally in loss 
of life 



Fig 9 Healed incision Drainage subcutaneous, sub 
aponeurotic, and joint spaces 

In marked contrast to the prophylactic 
treatment and management of the early hu- 
man bite mjunes, is the therapeutic problem 
presented by the late infected human bites 
These wounds are already in senous condi- 
tions, and sometimes extensively infected As 
m other infections of this type, adequate sur- 
gerv'^ is essential with emphasis on somewhat 
earlier and more radical dramage In general, 
the basic pnnciples enunaated by Kanavel, 
Koch, Mason, and others relative to the treat- 
ment of established hand infections should be 
adhered to scrupulously It should be unnec- 
essary and IS obviously impractical to outline 
the treatment in the most minute detail Suf- 
fice it to say, that under general anesthesia, 
and in a bloodless field, the hand is thoroughly 
cleansed with soap and water Then an ex- 
tremely careful, meticulous debndement is 
performed, with remoial of as much infected, 
gangrenous sloughing tissue as possible, and 
in addition with adequate drainage for all 
areas of infection Definite mention should be 
made regarding metacarpophalangeal joint in- 
fections The joint capsule should be opened 
transversely by a i to a i 5 centimeter incision 
which usually gives sufficient drainage (Fig 
8) As has been pointed out earlier m the 
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FIc. 7 LmaMcs] and extnMlqo. 


deeper itnicturee repaired Tbe nujor 
tropbe* in oar »erie* hji\*c occurred in thoic 
cmses hi whkh irourKU were prhnirilx tutured 
Patient* return daily for eiunlnatfon and If 
there U Joint mwivement are osuall^ ho^ 
tallied In certain of the initial caaea in tni* 
term patients were ob*cT\Td and treated hi 
conpmctlon with I>t R. E, Spein who haa 
reported these prevwuflJ\ \ total number of 
61 earl} human bites ot the hand havx been 
glNTD piophiUclic treatment during the past 
3>'etra AU patients teen within 4 i^n^ter 
the occurrence of Injury ^e ooniildered earlj 
caan. Friedrich has pointed out that a lag 
phase of 6 hours exists before orKtnlstns con 
tammatlng a wound become accUmited (o the 
human tbsoes. This lag phase b the case of 
organisms traniferrrd fram the human mouth 
is gtcatl} shortened and there ma\ be only a 
brMf Intern'll before the organisms are acens- 
tomed to their new environment Those case* 
already presenting sweHmg and evidence of 
Infectioa* extension were not included In this 
senes of carl) even if patients were seen 
within the 4 boar period and were considered 
as late case*. 

TTie accompanying table iDustrates an Inter 
esting grouping of these injurie* (Tabic I) It 
win DC noted that 34 ierions involved the 
fingen while 18 occurred in the region of the 
knuckle Of the total number of case*. 5 
tbowed rolki bflammatori reaction character 
iied b\ swelling and teodemess without sup- 
puraticm and only i gave evidence of groas 
infection Two of the Lnudkle Injunct exhibit 
ing influnniatioo b«d been sutured primarilv 
due to falfibcation of hbtor, but the suture* 
were removed almost Immediately and the 
wound treated as a human bite One of the 
compound fracture* with the tip of the ter 
minal phalanx completely bitten off showed 


TAs^ I — EAXI.V inntAX arm or m hand 
(T iEATtO B\ totp AKD WATtI WASlnjC, 
LUtmi) DiBliDEUEjrr IAUXE 
TIOV WTT DRESSUtOS) 


Ltalimy 1 

x* w 1 

dau 1 
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mild inflammatioii (FTg 3 ) The mtn j CTmrl 
fracture* were usually bo^tiHicd for a ihort 
penod The case refermi to in the footnote 
was a most extensive bjury the fifth finger 
having bees almost coorpletdr Utta off it 
the b^ of the proxlinal phaJaai, tooth h 
Juria of the third and fooitb tDeUaipEv 
phalangeal )omts and 3 laceratJtiai errtf the 
dorsum of the hand. It was Decessair to r^ 
move the fifth finger The third and fixerth 
metacajpophalangeal iolnts beome stiff inl 
the dorsal sldnslougQ^ requiring a suhvs 
quent grafL Otmo^y grosa supporstkn 
occurred in this band but we were tbJe to 
save the major portion of tbe hind and to 
obtain a fair fuactJonal mulL Inocoeofthe 
early asea, except the last roentioacd wai h 
necnaan to resort to ampatatioii. 

A more complete analy*a has been nude ol 
the last *7 case*. In thb grotm 10 arre 
knuckle injuria. 5 of the»c occumne oo tw 
third right knu^e and i on the third left 
knuckle. Two occurred 00 tbe sectrod right 
knuckle Of tho 17 finger Injnnc*, the first 
second and fifth right fingers were most cob 

monly InvohTtL There were 10 extcowir ten- 
don lacrratioii* and i flexor teodoo IsreiatJOt 
Tbe mctacajpophalangcaJ joint was ^twwo to 
be entered In 3 Instance*, but 00 doubt licera 
tions Involving the joint were more frequeo 

than this, a the po«d\x dcterminstlooof t« 
extent of the Injury in this region fa often d™ 
cult to ascertain 

Ovxr 60 per cent of the casa were bet 
the aga of 5 and 35 year*, 18 b«“S 
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Tig 12 Incision for drainage of lumbn(rvl space 

sulphate solutions, we have utilized and rather 
favor the use of Dakin’s solution, it being our 
impression that the wounds remained cleaner 
and that sloughs separated more readily with 
consequently better dramage when the latter 
solution was used Hydrogen peroxide, po- 
tassium permanganate, and chromic acid solu- 
tions also were used without notable success 
Zinc peroxide, arsenicals, and sulf amlamide did 
not produce stnkingly favorable results The 
fingers, hand, and arm are then splmted and 
put at rest in the position of function and 
whenever possible arranged so that the posi- 
tion will favor dependent drainage It is our 
belief that practically without exception cases 
of this Dqie should be hospitalized A Wasser- 
mann should be done in aU patients presenting 
human contaminated lesions 



Fig 13 Severely infected finger Amputation required 


in 21 cases both the dorsal subcutaneous and 
dorsal subaponeurotic space was mfected (Fig 
11) Infection of the midpalmar space was 
present in 3 cases and this seems significant m 
that this space is not commonly mvolved m 
the usual hand infection In i case infection 
extended from an mvolvement of the index 


As has been stated, the initial mjunes m the 
late infected cases occurnng m the region of 
the knuckle outnumbered those of the fingers 
In 34 of the 54 patients the knuckles were in- 
volved, 1 5 occurnng over the third metacarpo- 
phalangeal 30int, the others scattered and of 
this group of 34 cases, the 30int cavity itself 
was infected in 19 instances There were 19 
cases with lesions of the fingers, 16 m3unes 
being on the dorsal surface, and 3 on the volar 
surface In 6 cases the middle mterphalangeal 
30int was mfected and m 4 cases the distal 
mterphalangeal 3omt was mvolved As might 
be expected, partial or complete laceration of 
extensor tendons occurred m 18 cases and in 
only 6 cases were the flexor tendons partiallj^ 
severed There was i case presentmg a 
laceration of dorsum of the hand alone 
In several cases there was multiple mvolve- 
ment of 3omts, fascial spaces, and tendon 
sheaths However, m 12 cases infection was 
confined to the dorsal subcutaneous space and 


flexor tendon and its sheath to the thenar 
space In another case the ulnar, radial bursa, 
retroflexor space, and bones of the wrist and 
hand became so severely mfected from a 
knuckle lesion that amputation through the 
forearm was required From an original focus 
at the metacarpophalangeal 3omt, infection 
spread to the lumbrical spaces m 9 cases 
Thirteen cases of the total 48 developed stiff 
fingers and in 5 cases amputation of parts 
was reqmred, m i of which it was necessarj' 
to perform amputation through the forearm 

(Fig 13) 

In spite of the seventy of these infections, 
the average length of heahng was 34 days and 
9 4 was the average number of hospital davs 
No fatalities occurred m this group of cases 

As has been noted m the literature (6) , these 
infections are prone to recurrence and fre- 
quent exacerbations In our senes there were 
3 such instances, i in 3 weeks, i m 2 months, 
and I m 3 years’ time 
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p*per mfcctloni of thU type wben impUnted or dena lUuctuie*. Tbe deepest — 

In certAin regions maj chartctemticaUi plane Jnv'oliTd ihonid be bspected, u tbe 
spread along ontain llj>es to Invotrc adjacent lection may spread along Uie krrennoat piiM 
^ (FT^ 9) infection of the joint, if adeqaitdr 

*1-.'" drained does not a]Kt\*i r»alt la a cantJetdr 



icvciyo may sjuug uu; j— — 

(FT^ 9) infection of the joint, if adeqaitdr 

drained does not a]Kt\*i r»alt la a canplrteh- 
anlndosed joint as In many instances oeeQat 
lunclloo b obtained (Fig 10) Animdentind 
ingof tbe pothogeneis of the advance o/Infec 
tion b essential to the correct surgical maing^ 
ment of these aevere infectioni, liace it b oolv 
b\ locating those areas of greatest 
danger and recogniamg the presence o( 

Uon that the leoon can be inteUigenUvaiw 

*a tbf a ctorOr managed One ibonld be iloa’ to 
.... _i. i_ i_f 


amputate extenarvcly Infected fingm tat — 
tensive drainage of the soft parts U 
Often a useful part may be fresmed oc H 
amputation later becomes necrsnrj ipcj c ct 
the eitremiti may be sa\Td AmputaOm 
should be a\t)lded In the presence of an sente 
Infection , , _,j, 

Tbe wounds are then looiclv padJU ^ 
vaseline gauxe and tiJiiaII\ roassht *^1 
logs are applied. A « 


FV Drtlarf m/ertioQ Ik™! .ilcnuacw >i>d «llrw , bork add and masBoran 

doaal p dat M unro tic ipuc 



INTERSCAPULOTHORACIC AMPUTATION FOR MALIGNANT 
TUMORS OF THE UPPER EXTREMITY 

A Report of Thirty-one Consecutive Cases 

GEORGE T PACK, M D , F A C S , GORDON McNEER, M D , F A C S , and 
BRADLEY L COLEY, M D , F A C S , New York, New York 


I NTERSCAPULOTHORACIC amputa- 
tion IS an operation devised to remove 
tlie entire upper extremity, the shoulder 
girdle, and its muscular attachments 
The operation has been vanouslv designated 
as “removal of one-half of the shoulder girdle” 
by von Eiselsberg, “surgical removal of the 
breast girdle” by Adelmann and “extirpation 
of the arm and shoulder” by Kocher, but it is 
the term “mterscapulotboracic amputation” 
which the French surgeons, notably Berger, 
have employed and which now enjoys pop- 
ular usage 

In the Anatomy of the Human Body by W 
Cheselden, there is a note and illustration con- 
cemmg the case of Samuel Wood, a miller, 
who m 1737 survived a traumatic amputation 
of an arm and shoulder, caused by an en- 
twined rope attached to the cogs of a mill 
wheel Only slight shock was said to have 
followed this amputation by avulsion The 
English surgeon, R Cumnung, has been gen- 
erally accredited with having performed the 
first elective operation of this type which was 
for a gunshot wound, although Halstead 
mamtamed that Larrey was the onginator of 
the formal procedure, as it is done today 
Dixie Crosby, m 1836, was the first American 
surgeon to perform a successful extirpation of 
the shoulder girdle for tumor In 1837, Musey 
of Cmcmnati did a scapulectomy foUowmg a 
disarticulation of the humerus for sarcoma, 
the patient survived 30 years 
Until 1881, 1 e , before the area of antisep- 
sis, there were 29 recorded interscapulotho- 
racic amputations for various indications, 
with an operative mortality of 38 per cent 

From The Memorial Hospital for Cancer and Allied Discaaes 
New York 

^ded by a Grant from Mrs MayFrankel 

^fore the Surgical Section of the New \ork Academy 
of Mediane October 7 193S 


The technique of the operation was standard- 
ized by Berger, and the classical procedure 
still bears his eponym, in 1887 he desenbed 
all the previously pubhshed cases and added 
his own expenence with the operation, for 
which his mortality rate was 104 per cent 
The most important article dealmg with this 
subject m medical hterature was wntten by 
Buchanan of Pittsburgh, who analyzed all the 
reported cases prior to the j^ear 1900 At that 
time the operation was so unusual as to be a 
surgical cunosity and surgeons were inclined 
to rush their individual case reports mto press 
before final end-results could be appreciated 
Buchanan, by letter and consultation, secured 
most of the follow-up data on 141 interscapu- 
lothoracic amputations which were done prior 
to the year 1900 

Our analysis of the evolution of this opera- 
tion, the mdications, and contramdications for 
it, the modifications of techniques employed, 
and the final end-results achieved will there- 
fore be presented in three parts (a) A sum- 
mary of the Buchanan report, wluch is a 
thorough analysis of 141 operations done prior 
to 1900 (Table II) (b) An analysis of 180 
additional case reports from the medical liter- 
ature from 1900 to date (Table IH) This 
would indicate that the operation is done with 
surpnsing mfrequency A complete bibliog- 
raphy of 357 references originally appended 
to this article revealed the fact that the opera- 
tion is universally done These references to 
articles which appeared m Russian, Japanese, 
Swedish, Dutch, Portuguese, Itahan, Spanish, 
Hunganan, Roumanian, and Pohsh medical 
hterature have necessarily been deleted from 
this article because of insufficient space Rus- 
sian surgeons as a national group have prob- 
ably apphed this radical procedure more often 
than others and, moreover, have contnbuted 
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Sioct IwUtuliiig the described management 
of early human bite Icikm*, the number of late 
cates admitted to the hotrftal ha« been defi 
nltcK frrer In nermber For a short mtcrvml 
donog a change in the resident staff the late 
Infected cases increased and 5t was found that 
the treatment of the earl} cases was not being 
earned out at outlined 

The careful ei'iloation of results in the 
treatment of human bite Infections is dlfBcult 
because of the striabens In the virulence of 
the contaminating organisms and the resist 
ance of tissues. The enterion of the length ol 
sta\ m the bo^tal is not a good index of the 
extent or tc^’^t\ of the infection These 
studies have con\’{nced us that good results In 
the treatment of human bite infections of the 
hands can be obtained onlv tn attention lo 
details and adherence to surgfcal pnnoplcs. 
Careful cleansing and node handJing of tis- 
sues have redact our badence of severe lo 
fections and adequate drainage ffxatioo of 
parts and irrigation are fundamental necessi 
ties in the treatment of the late Infectiona 

fUVUART 

I The prophtlactjc treatment of earlr 
human bite injuries bandied under the regi 


men of aoap and water deansioe fimitfd df 

brideinent, wet dreiiingii, and luting keiD- 

ple and cffectl\-e the resulU obtained bem; 
superior or equal to those attained shra tt 
tuid or chemi^ cautenation was ntSItrd 
s The correct manageraent of Uk etdr 

htunanbitc cases has r^uced the numbered 

late infected cases and we feel that puwnpt oi 
Intelhgent treatment of the infect^ cases tu 
deffmtely reduced the morbidity and n n ii J .i 
of disabling and deforming leqoeUe 
3 Id d^lng alth tbe late Infected cues 1 
dear undentajihog of the mechanbm, depjl 
of peneuatioo and degree of injon h rekdoo 
to tbe spread of established iofecticm u csset- 
tial for adequate and correct nipcal treat 
ment 
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TABLE m —SUMMARY OF REPORTED CASES 
IN MEDICAL LITERATURE— 1900 TO DATE 


Sex 

Male ’^3 

lemale S° 

Sex not stated 7 

Total 180 

Youngest >ts , oldest 72 yrs, average, 3o>^ years 


Age by decades 

Cub 

Cases 

o-io 

6 

41-50 

29 

11-20 

37 

51-60 

31 

21-30 

20 

61-70 

II 

31-40 

33 

71-to 

2 


CasB 

Cases 

Pathological diagnoses 




Osteogemc sarcoma 

41 

Spmdle cell sarcoma 

14 

Chondrosarcoma 

II 

Neuro sarcoma 

7 

Chondroma 

8 

Schwannoma 

I 

Myeloid sarcoma — 


Rhabdomyosarcoma 

I 

bone 

5 

An^osarcoma 

I 

Giant cell “sarcoma” 


Penthehoma 

2 

—bone 

7 

Sarcoma unclassified 

38 

Lymphosarcoma — 


Melanoma 

I 

bone 

I 

Squamous cell cancer 

6 

Endothehal myeloma 

I 

Adenocaremoma of 


Round cell sarcoma 

IS 

breast and axilla 

6 

Lymphosarcoma 

I 

Mahgnant tumor 


Mixw cell sarcoma 

6 

unclassified 

3 

^lyxosarcoma 

r 

Diagnosis not stated 

4 


Cases 

Cues 

Location of tumor 




Humerus and upper 


Soft parts — shoulder 

7 

arm 

95 

AxiUa 

9 

Scapula 

24 

Caremoma of arm and 


Clavicle 

2 

shoulder 

5 


Scapula and clavicle 
Scapula and humerus 
Clavicle and humerus 
Clavicle, scapula and 
upper arm 
Should er joint 


Recurrent cancer of 
breast 

Location not stated 
Secondary mvolve 
ment of shoulder 
jomt 


Previous operations* 

Radical mastectomy 
Resection of humerus 
Shoulder jomt disarticulation 
Amputation of arm 
Exasion — cancer m bum scar 
Formal mcisional biop'j 
Local excision of tumor 


c 

Method of interscapulothoracic amputation 
Tj-pical Berger techraque 

Le Conte modification (Elliot, Hamngton, Vaughan, 
Jeanbrau) 

Rochcr antenor approach (Powers, Lund, Bnn, 
Murphj, Pomonorov) 

Littleuood posterior approach (Sondermaj er, 
ParaUi) 

Conjoined radical mastectomj (Cushing, Fischer) 
Kustcr method (Rnienm, Troitxkj) 

Method not stated 


TABLE rn — Continued 



No 

Per cent 

End results — 180 cases (collected) 

Opera tu e deaths 

9 

5 

Lost to follow up 

78 

43 3 

Dead 

From local recurrence 

12 

6 7 

From pulmonary metastasis 

31 

17 3 

From mtercurrent diseases 

7 

3 9 

Total 

5° 

27 7 

Living* 

With recurrence 

5 

2 8 

Without disease 


21 2 

Total 

43 

23 9 


Of the 34 patients with mahgnant tumors, living and 
well and remaimng under observation, the average post 
operative survival period was 16 2 months The distnbu- 
tion of survival penods was as follous 


0- 6 mos 16 

7-12 mos 3 

1- 2 yrs 5 

2- 3 yrs 8 

3- 4 yrs o 

Over 4 yrs 2 


iFifty-onc of the 180 patients had underaone other operaUons pnor to 
the interscapulothoraac amputation Of these 3; patients had i opera 
tion 7 had 2 4 had 3 3 had 4, i had 5, and i had 6 previous operations 
The types of previous operations are listed 
*01 the living patients, 4 had bemcn tumors (chondromas) and were 
known to be living and well for 6 months 7 years is years and 27 years 
respecuvely following the mterscapulothoraac amputation 

geon’s viewpoint The ultimate psychological 
effect of this operation on our patients has not 
been bad, those who are livmg are apparently 
happily adjusted to this handicap 

The indications for this operation may be 
enumerated m the foUowmg decalogue 

1 Non-neoplastic conditions, such as exten- 
sive trauma with irreparable damage, gunshot 
wounds, tuberculosis, mcurable osteomyelitis 
It IS not the purpose of this critique to i scuss 
these mdications at length 

2 Intractable pam caused by mcurable tu- 
mors of the shoulder girdle even though 
metastases to lungs are present The purpose 
here is palliation only, in gettmg nd of a cum- 
bersome, painful, often suppuratmg extremit}" 
(Polosson, Jeanbrau) This mdication is not 
so vahd now that intolerable pam m the shoul- 
der and arm can often be controlled b}’- such 
neurosurgical measures as cervical chordotomy 
and postenor rhizotomy 

3 All mahgnant tumors reqmnng disarticu- 
lation of the humerus at the shoulder The 
more major procedure m our expenence does 
not require the penalty of a higher operative 
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TABLE L — COJtPAlATT.'E EKD-tEEULT* Of 
SCATULECTOlfY AJTD DfTEMCATOLOTHO- 
EAQC AHnjTATICrT— EAWAlnjtA 



*ome mtemtiDg roodifitatJortt of the opera 
bon (Tikhor Sapexhto nchaio) (c) A rr 
port of 31 peraoiial caaci from the bone and 
mlied tnntOT ser vice* of the hfemorla] Hos- 
pital (Table I \0 These 31 utaeketed, con 
tecuUve Intcrscapolothoradc ampautlooa 
were aD done for mahgnant turnon of the 
upper eitreiBlt) and were perforroed withoot 
an operatic ckath 

ETOICATIOTS ro» CmMCAPCrLOTHOIAaC 
AilPtrtiltOH 

The neceanty for performing such a mas- 
sive, tfasabilng and disfiguring amputation 
demands a dev CDocepoon of t& laematiops 
hazards, natorai hiitoty of the tucoor respoo 
sible and possible end results to be aefairved. 
The idea of aacrificing the davide acapnia, 
and aim with thdr muscular attachments Is 
so repugnant to most patients and repellent 
to many sorgeoas, that one of three seqtiences 
is apt to follow The patient refuses with 
fi[uut> all opefatI\-e ak^ or accepts e more 
conservative though leas certain ireatmoit, 
or eventually agrees after a prolonged Inter 
val, during which the disease advances to the 
stage wherein an opermtioa of desperation is 
snlatituted for what was origInaI]\ an opera 
tion of hope- It ma\ be said in all fairness to 
the operation which is unqncstionablv well 
conceiiTd that too few of mem arc done as 
carefully planned cIcctivT Initial procednrei 
and too many are performed as a last resort 
following one or more recurrences after In- 
complete or more c onse rvative opeia bon a. 
TTic mdeterminatiOQ or reluctance of the pa 
tient u not a contraindkatloo from the sor 


TABLE U — BUCBAKAK'i AXU.TJO Or 
^ EWn-tEJUITS, PWOI TO I90D 


TeUJ 

Asc hj dcexln 

to ao 
to 30 
J too 
4 to o 

1 t« 60 
to TO 


Potoctoclca] dUjDori* 
S 4 n 3 :n ndijitfltd 

Hihyvtrrt Idaor 

mdtMbd 


UediSuT erwti 
CiUdpiTTti 


flaami tad tapoU 
CScrkktad R»p«k 

Otridc Kr j iU* 1 1|> 
Cbtldt, icipth tW 


Koematanrif 

tra« 

lixalna art ubd 
SenedsYkvrt^ 

>cfat 


OpenUre draia»— j ptx etsl 


Case 

S>a± 

Hesudaft 
IcdedieQ 
OUsr cajjstt 


r^rinw cd ttaar 
Upptt tna J 

Scoch (ikae) 1 

ShMUn J 

Brcaal 

LotlWatfattoJ 4 


|to 70 
to » TTi 

tejofTt 

Ctow cd dcstii 
Oporath deatS* 

Local l e umm ces 
I'almncorT b 
hod Waled 

.jTxaasSir; 


t 
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Fig 9 Case IS Operative speamen of amputated hand 
and forearm Note congenital neurogenic contractures of 
fingers associated ivith localized neurofibromatosis of this 
extremity Multiple neurosarcomas appeared, first of 
hand, later of forearm (see cut), later of upper arm and 
finally of shoulder, necessitating interscapulothoraac 
amputation 

The arm is then drawn across the body and 
the postenor flap is outlined by an incision of 
the skm along the vertebral border of the 
scapula, which unites with the antenor inci- 
sion along the lateral axillary border The 
arm is then swung back to its origmal position 
and the anterior inasion is deepened as far as 
the pectoral muscles Division of the pectoral 
muscles now gives an excellent exposure of the 
brachial plexus The surface of the plexus is 
pamted with 10 per cent cocaine and/or 2 
per cent novocain solution is injected into the 
nerve trunks After division of the various 



Fig 10 Case 15 To illustrate the anatomical defect 
and character of the scar This patient is now bvmg and 
well more than 6 years follownng this operation for neuro 
gemc sarcoma 

nerve components of the plexus, the hgated 
proximal stumps are injected with small quan- 
tities of 95 per cent alcohol to lessen the 
possibihty of amputation neuromas and causal- 
gia The arm is now brought forward agam 
and the muscles of the postenor flap, along 
the vertebral margm of the scapula, are 
divided Care is taken to clamp, sever, and 
hgate the transverse cervical artery before it 
retracts, if this has not been done at an earher 
stage With the scapula freed of its muscular 
attachments, the amputation is complete The 
bleeding vessels are ligated with fine silk The 
skin can usually be closed with interrupted 
black silk sutures It heals with a surpnsingly 
good hnear scar Smce the adoption of the 
sflk technique there has been less need for the 
use of drams Skm graftmg is resorted to 
m mstances in which the size and the loca- 
tion of the tumor and the degree of skin 
involvement require a greater sacrifice of 
skm 

The patient is usually able to be out of bed 
on the third postoperative day and home 
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Fte 7 Cu« 7 ifiBgtwit KKiuknA, pfiwarf <jo IW 
hud hh BrUMttn I epitrochkir ud tvStij 

no«Jrt ud diffi* \aai eoer^oa by pennrttioB throoch 

the *na. Cra« ipedtnen tlm meM o< bvoKeeaoM. 
"fbe ■*» b the i^ipfT «j« n thaort alo oec a pbally E»- 
cfaetbrddbbb fnm a tunj e ejum a. 


71 th pretcrTttk)n of the tnn. If Invrfved bj 
cboodrosarcDiu or octmarcoaiA of low gnde 
nuBguQcy 

10 RelaOrel) bgmgn t imvi ra e»umg tpnjw 
toms and dlsabOity becaaae of thinr ilxe uuj 
kiOflUoa eg ccrUlo huge dioadromai de 
\‘dopfQg In the neighborhood of the shoulder 
Joint 

OPERATIVE TEOnnQUE 

A Tkt Clatsical Bcftr O^rrailon 
The patient Is placed on hu back with the 
mi’olv^ shoulder de^■ated eo that the skin 
can be prepared b) andsepais well bejTjnd the 
midline front and hack The corresponding 
inn Is well wrapped from fingea to shoulder 
and left free and mobile to be held by an as- 
flstant B> this means the arm mav be beW 
in various positions to facilitate the anterior 
or posterior dksectloo of the shoulder Tour 
DjqueU and \\)‘eth pins are annecesaar> 

\ liDcar Incision Is first made o\Tr the mid- 
dle third of the diNdde and this inosion is 
extended through the soft tfaiuei to the 
periostciim The middle third of the ciavide 
b DOW re s ected, usoaliy with a Gigli law 
Through this window the subclavian vexsela 
are c:q»sed with the artery more deepl> 



Flf a. abkalpbotoere^e^tmcMin^Mallceubi 
ol tsne* adaUe tor Bionpaletknae tanoM 
OWccaanm dntbfSef m Uai ^ pHtf* oow d 
b«M. C»m (n TV) 

ntoated bemtb the irla At this pohit tk 
modificatioD of LeConte may wrD m ghea, 
aa be adrTKates the reseeboo of the CDtin 
ciaiide beginning with the steroodaneular 
joint, for the avowrd reason that thh peoce 
dure docs aflord a better exposure of the nb- 
davian veasdi, partieulariy the artery ahfch 
is to be hgated first, and it enaUts the 
tor to recognise and ligate the luprascifailsr 
and transverse cervical vcs«elj This conqJrtf 
claviculectomy does gi\T better evposare and 
IS absolutel) indlcat^ if the cltiide Ii io* 
Toli-ed by the tumor but It must be sdmiUed 
that there are greater dangers of air cmbofiHD 
and injoncs to the pleural dome and thormc 
duct (on the left sidel 
After eipoaure of the netiroiaicular bowBe 
at the base of the neck the subdavian srtfre 
u divided between ligatures of beasy black 
•Ok and the \Tln is treated In a rimllar 
ner The praximal stump of the artery tno 
von are alwars doubly ligated The 
skin bdafcpo & then carried ahnost to the^ 
of the acToraioo after whkh It is ert fiw 
downward aloDf the anterior iTillaiy border 
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Hr 13 Case ig Left, Ulcerating, fungating ncjrogenic then treated I)\ mtcrscapulothoracic amputation 
sarcoma of forearm, treated bj amputation through upper Tig 14 Case 19 Character of uound iS dajs after 
arm Recurrence later developed in the axilla, which was mtcrscapulothoracic amputation 


merus and then doing the scapulectomy later 
LaFaye did not resect the claancle, but 
ligated the axillart’' vessels and disarticulated 
the humerus and the scapula from the cla\nclc 
Kuster added a vertical excision over the 
stemomastoid muscle to the handle of the 
racquet incision along the clavicle He as- 
serted that this gave a better exposure of the 
subclavian vessels and that it was particularly 
helpful in permitting pnmary ligation of the 
transverse cervical artery and vein 

COMPLICATIONS 

Interscapulothoracic amputation is a radi- 
cal, major, and dramatic operation, but it is 
really a simple and safe procedure once the 
subclavian vessels are securely ligated The 
exposure of these vessels is occasionally very 
difficult due to the location of certain bulky 
tumors which overlie the operative field In 
thin-chested individuals, especially when the 
arm has long been useless, the subclavian 
vessels as they he on the first nb must be 
looked for considerably above the clavicular 
incision With the danger of hemorrhage 
avoided, the patient subjected to this opera- 
tion is relatively safe In one of our recent 
patients, the subclavian vein was acadentally 
opened durmg a difficult attempt to free the 
artery , air was audibly aspirated into the vein, 
hemorrhage although great was controlled by 
compressing the vein with a finger against the 
first nb, and the patient went into shock He 


xvas restored by immediate transfusion as the 
vein was repaired and the operator allowed to 
proceed with the amputation The patient 
recovered from this experience without an> 
late complications One of von Bergmann’s 
patients died from hemorrhage caused by ex- 
tension of the cancer around the subclavian 
vessels, this surgeon made a heroic effort to 
save his patient by tying off the superior vena 
oava 

Shock IS minimal vhen proper preoperatixm 
and sustaining measures are in use, such as 
blood transfusions, usually given concurrently 
during the operation using the opposite arm 
or leg Due to fixation of the tumor, the 
pleural cavity may be entered with the com- 
plications charactenstic of pneumothorax In- 
jur}”^ to the thoracic duct by a left interscapu- 
lothoracic amputation may conceivably occur, 
but we have never seen or read of this oc- 
currence 

CONSERVATIVE OPERATIONS VERSUS INTER- 
SCAPULOTHORACIC AMPUTATION POR MA 
LIGNANT TUMORS 

In the previous listing of indications for 
interscapulothoracic amputation, the com- 
parative values of this radical procedure with 
more conservative operations have been con- 
sidered The practicability of the irradiation 
of certain liposarcomas and lymphosarcomas 
and the dissection of muscle groups contammg 
encapsulated rhabdomyosarcomas and neuro- 
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within 3 week*. One of oar pauenta had such 
pood primarv wound healing that the was 
able to start a 600 mUe aatomoblle tnp oa the 
ninth day after operation. 

B Tht AfiUrlor OT Pedor^l Appr^ock 
ef Kocker 

The only difficuJti encotmtcred during the 
Beider operation is the e^josure of the aub- 
cla\T4n ^■esaels- The anterior approach tug 
gcsted hy Kocher ai-olds this ha^cap and In 
our hands has pnrved to be a welcome modi 
fication of the ongioal operatioa After the 
middle third of the davicle has been resected, 
the bgatioD of the subdavian vesaels is post 
poned antn the antcnor tnciiion is earned 
through the pectoral musdea into the aaiOa 
This part of the dissection Is utnUar to the 
same phase in a radical mastectomy as the 
aaillarr arterv and rem come imrocdiatelj 
Into view With the more adetpiate exposure 
ft^orded by enlargemcot of the operating field 
the subdavian %‘Msels are more readil> located 
and the nnderljdng arten roobOiied and K- 


i;ated without the prev'ioai baiard of m^anns 
the <nrri}mg i-ein. 

From this point on, the operative tech- 
nique b exactlv emnar to that deserfbed 

C Tkf Pnirrior or fidravapulor ipprtock 
of LiUlr-ood 

AccmdiDg to some advocates, pirticHlirh' 
Knagga, the poatciior approach of Llttieirond 
toav^e done with greater q xe d and rocre 
anatomical exactnesa. \fter dJvisioa of the 
midthlrd of the davide the pouterw flip t> 
outlined first and then the scapula ii fitnl 
from Its medial and superior muscular attach- 
ments The supposed advantage of thn tech- 
nique IS that when the Denrovasculaf bondk 
IS encoantered from the posterior tjpccL the 
subdavian arterv appears first the vein sec 
ond and the brachial pfems last In the rart 
order desired foe ligation and severance 

D Aidititnti Optrattze DdaUs 
Cairo ( 014) suggested a J stage eperat^ 
In oW paticiils, first disaitiaiUUQa the hn- 
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END-RESULTS 

In a comparative study of end-results 
grouped in periods of medical effort, the stat- 
istician must carefully analyze the collected 
data for sources of possible error For exam- 
ple, the number of long term survivals of 
patients with “sarcoma” following interscap- 
ulothoracic amputation listed in Buchanan’s 
report prior to 1900 is much greater than the 
number surviving m the senes we have col- 
lected and which were reported from 1900 to 
date The surgical techmque, facilities for 
early diagnosis, and more detailed knowledge 
of the life history of these malignant tumors 
have unquestionably improved, and } et the 
same good end-results are not achieved The 
explanation probably hes m correct histo- 
logical classification and diagnosis, for ex- 
ample, giant cell “sarcoma” of bone is now 
more commonly referred to as benign giant cell 
tumor of bone 

Histological type of tumor in relation to age 
of paltenl As the sarcomas which compnse 
the majonty of tumors for which this opera- 
tion is done, are more common in young 
adulthood, the average age of 33 years for 
these patients is what would be expected Be- 
cause the operation does not cause much sur- 
gical shock, it may be safely done m the case 
of elderly patients, if there are no other con- 
traindications The youngest patient was 12 
years and the oldest patient was 72 years of 
age 

The average ages of patients with the dif- 
ferent histological tjqies of tumors for which 
this operation u as done was mth osteogenic 
sarcoma, 23 years, with other malignant bone 
tumors, 48 jears, mth neurogenic sarcoma, 
38 Years, mth rhabdomyosarcoma, 52 years, 
mth melanoma mahgnum, 40 vears, and mth 
squamous cell carcinoma, 63 j^ears 

Eighteen of the 31 intcrscapulothoracic am- 
putations Mere for malignant bone tumors 
Dunng tlie past 6 years, there has been a 
growing tendency at the Memorial Hospital 
to perform this operation more frequently for 
neurosarcomas and rhabdomyosarcomas of 
the upper arm and shoulder 

Duration of svmptonis in relation to histo- 
logical type of liiinor {Memorial Hospital 
Senes 1 The malignant tumors of the soft 


somatic tissues, 1 e , neurosarcomas, rhabdo- 
myosarcomas, and soft part sarcomas of un- 
deterrmned lustogenesis, present a longer 
latent penod between the date of the first 
symptoms and the mterscapulothoracic am- 
putation, than do the malignant bone tumors, 
not because of slower growth or lessened de- 
gree of malignancy but because the necessit}" 
for a radical surgical procedure does not seem 
so urgent Patient and surgeon ahke are more 
content to temporize with conservative meas- 
ures if the sarcomas do not involve bone 
Primary or immediate mterscapulothoracic 
amputation is more likely to be acceptable 
and to be done for malignant tumors of bone 
than for sarcomas of the soft somatic tissues 
For example, the duration of symptoms before 
this operation for the vanous histological 
types of tumors was for osteogenic sarcoma, 
6 months, for other malignant tumors of bone, 
4 months, for neurogenic sarcoma, 60 months, 
for rhabdomyosarcoma, 16 months, for other 
soft part sarcomas, 25 months, for squamous 
cell caremoma, 36 months, and for mahgnant 
melanoma, 3 months 

Type of previous operation {Memorial Hos- 
pital Scries) In our expenence, the formal 
mcisional biopsy of sarcomas is a dangerous 
operation and from the viewpomt of prog- 
nosis should almost be considered a major 
procedure The so called local excisions of 
soft part sarcomas, as performed at the Me- 
morial Hospital, are not enucleations but radi- 
cal dissections with sacrifice of normal tissues 
surroundmg the neoplasm Thirteen, or 42 
per cent, of our 31 patients had undergone 
previous operations, such as formal incisional 
biopsjq 5, local excision, i, 2 excisions, i, 
3 excisions, i, 5 exasions, i, 7 excisions i, 
and lesser amputations, 2 

Type of operative technique {Memorial Hos- 
pital Series) Twenty -one of the mterscapulo- 
thoracic amputations were done according to 
the Berger classical procedure The 10 re- 
maining operations Mere performed chief!} 
dunng the past 5 years by the Kocher 
antenor and pectoral approach which m'iII 
undoubtedly gam favor because it can be 
performed mth greater ease and safety 

Effect of preoperative irradiation on end- 
results {Memorial Hospital Senes) Of the 
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nrcocnai of krw gride miLgntiicy Is recog 
Hired. One of ui (B L C ) his paUiiied a 
series of cue reports of scmprilectomy for 
miligiiint tomon the osteochrondrouroMnu 
of this bone miv stUin t lirgc site iritbout 
metutaskmg Although this operation has 
proved successfol b the hinds of some sor 
geons the cues should be properly selected 
In in unbiased study of 65 miugnint tumors 
of the am puli, ‘N’lncride reported that not one 
pitrent had been cured by co mervi ttve meas- 


ADVAlfTACia or DfTEMCAFUlOTHCttAac aj. 
FUTATioir ovn DBAincuiAiiOT rca 
UALioicAHT Tuuoaa or THi urra au 

The foDowing idimtiges of InterKSp 4 > 
thoriac imputation o\Tr dlsarticnktkut lx 
malignant tumors of the upper am nnyle 
mentioned 

I The IjTnphatics ind itini ire remor n] 
at a much higher b\TL 

3 The shoulder muscles srith then nstOTi 


ures, fasaal planes are entirely renvn-ed itidi h 

In selecting one of these more conservi opedsfly Important If the tumor hu ihm 
thr proccdoret such u ftcapuJectomr or mvaarve tendencies 
disarricuIatKm of the humenis, the soiron j The more radictlopefibon not calr per 
should do so snth the firm belief that It Is mlla disacctiio of the but a todos-iI of 
wholly fuffioent u far u the local tumor b the aiDlaiy bonndaries 
conceriLed and not because he relies on an- 4. The mortahtv Is no greater The 31 coo- 
other opportumri for local cure through a secuUvi mterscapolothoradc tmpQtatkwre 
aecooda^ or auhsequent bteracapulotboradc ported b this arUcle were done irithoct aa 
an^tariem, (Table I ) operative death whidi is proof enoo^ of tie 

T ke Tikkor Ltnbot oftralicH An operation safety of this operatioo 
planned b\ the Rmirian suigeun Ttk^ and 5 Tl>eToui)dsresultantafteriDtasapcl> 
applied afterward by Bauman and Lmbeig thonac ampotatiDn heal more Bbriidoily 
has for hs purpose the etdson of the scapula, u there are praclically no dead ipaces to be 
divide and bead of the humerus with pres* obliterated. 

ervatioQ of an extremity which fonctkins 6 The deformity is greater but not enengi 
slight!) A racquet basion Is made along tbi; to be a deodbg factor 
dancLe and the pectoral musdes are divided. 7 btrrscapulothoradcampatatiotiboftai 
The bradual nerve plans and the subclavian done for a mahgnaat tumor leaurcnt In tk 
artery and veb arc dmected free and spared, stump of the dfaartlcalatioo. This tctt Uft 
A circular indsKia around the humerus deter would indicate that the origmal (Dailicals- 


mbes the krwer level of the resection and the 
humenis u sawed through. By a posterior 
basbn over the scapula, this bone together 
with the davide and upper s^ment of the 
humenis is sawed throu^ By a posterior 
mdilon over the scapula, this bone together 
with the davide and upper segment of the 
hnmems is resected The beeps and tnceps 
muscles are sutured to the bteiirostal misdet 
anteriorly and posteriorly At the complebon 
of the operation the Iowct arm, forearm, and 
hTtfl are tatact, and the functwns of the fore 
atm and band art partly retained but of 
course shoulder and upper arm movements 
arc no longer possible. A study of the cue 


reports of r>il< operation Imds suj^xirt to the 
bdW that It B palbatfve only because 
the patients who have not died have required 
fobaequeut operations for recurrences. 


tioD hwd not been wisely chosen as the tsrpo 
operation. Consecutive operations finslly ter 
Tntnshng fa fatCTScapulDthoraac ampoUh* 
appear fa every reported sedei, toe h u fi ng otff 
own (sec Cases 15 19 and 39 b Table H") A 
patient with a ncunHaicocoa or fasdsl or 
coma of the hand, wrist, or forearm rdste* t 
history of one or more local eidsi oM 
recurrences developing each time pmiiirBJ ^ 
the tear finally amputation of the forra^ 

laterof thearm and still later disarticnlstlw 

of the humerus may be done for peomnallj 
recurring tumors urually with facresdng ^ 
g i e ea of maligiiancy Yet m retrospect^ ^ 

each riidividiul patient fa wbean this « 

evenU occurs, few turgeons woi^ sdifae » 
radical a primary procedure as 
thoradc amputation for a sarcoos ongim 
trig for erample, b the forearm 
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P\CKetai. INTERSCAPULOTHORACIC amputation malignant tumors 17s 
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15 Buchanan, J J Phila jSI J , 1900, 6 73-S2 
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17 Corner, E M Bnt. M J , 1907, 2 822-823 

18 Crosby, D The first operation on record for the re- 
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of the clancle Concord, N H , 1875 

19 Cushing, HARtrEY Ann Surg , 1902, 36 321-343 
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TABU \ — EXT>-KZ5UI,TS OT IKTEBSCAPUIO- 
THOEACIC AafTUTATIOX (mEUCTUAL HOSFI 
TAL fEMES) 


fiHi 

Toul cue* 

Utmd 

FroB pvlffleur^ Bctuudb. 
From pofaimuy iseUstmM* ead 
rccmmc* 

Frcm local rrc nfu o ce . 

Frm WTCOcnatail*. 

From tpofiln)’ 


Total 



mthoat dlwaae 


6 



9 
9 T 
t 
i 

17 4 
5 

0 4 


Total 


ptUeoti wn-ivmg it the tiroe of thu fq»rt, 
3 who had DO preo p eritire irradiatkm ire 
clinkaD) irell for ii and 6 ? moothi, reipec 
tiN'd) ^tei the operation Fi%t patimu who 
had preoperative irradutlon are Uriog t with 
metutam 4 mootha later and 4 wlt^ut 
dfalcal e%‘ideQce of recurreoee for » jo 6 e> 
month*, re*pecti%Tb Rocber and Papon as- 
sert that preUmlaary irradlatuo peciim later 
lotencapulothonide ampotatma bat 00 case 
reports were presented to iimport thb con 
tentioo The appQcatkn of hradiatbo as a 
means of aNTikllng this ma^ amputatfon ts a 
different matter entirely from the sclectiTe 
use of irradiation a* a preoperativc measure 
It is different to evaluate tiw benefits of luch 
therap) and It certainly cannot be done by a 
study of our own end-resnlU, because we have 
been ao b*beral la gtvmg x*ray and radiom 
therapj to these patients One would think 


TABU \X — POffTDPElATII'E DUBATIOT IN tl 
LATIOV TO TYPE OF ITTMOB (UEUOaiAL B 03 - 
TAl SEBXCa) 


bojMkiltTv* •< 

OaUofmte Bima i 

\ nmi f ** lc MTCWBt . S 

So^t part tarcnu (csdctcr 
mined bkt ua(iK d i ) i 

\f.Sjmnt boM lUMJM MScT 
utMfoic mmxu 
XBsBdaBTMWCtM 4 

acpMtt ov* cdl cuemems 
Utkaooa 

tamar aodiMlAcd 




ato 30 

4 to 4 


that intencapuJotboradc ampntitian tocU 
sufBce as the aole treatment U the Eat of b- 
asioQ were well alxrve the upper Emm of tie 
tumor and that anv preopenhvt idjunti 
measures would be sapcrflootis. Ncrertbeieu, 

our past expCTience In dealiog with tutnaaj 
of the soft somatic tissues of other rrfioia 
Indicated that there Is greater freedom troa 
iocai recurrence and diit^t metuUsr* If m 
liminaiy irradiation Is giNtn. ThisbeipecSlv 
true for the Iroosarcormis, The retsaa for thi 
is hard to fathom unless it could be that tie 
trauma which b associated with the openlW 
causes uDincdiite dlssemlnttioo of nvtu- 
tases the lethal or abiotic action of the pre 
limbiar> 1 raj or ndloiu Iherapv codd 
CDOCcrrablv lessen thb haxard 
Paitmis liviH( ai Utc iSmt 0} nperi (TiUe 
V) Of the oateogcnlc saicoma coup i & 
ticoUwerewithout disease 60 and 67 mcotb, 
re^jcctivdv of the Deurogenksafconuiroep 
3 were without dbense ii 30 and 60 moetij, 
respeclivelj of the soft part larcoca* (oaiib- 
temuned hlstopenexu) group 1 was vithoat 
disease is months and of the rhahdam)o- 
aarcomagrocp i was bning with recuneoce tad 
pulmonary metaitases, 4 months. The patifflt 
with squamous cell caitinoiQ* Qvtd 9 jnn 
witlBJut rvidence of recurrence or mrttsurii 
and then died of apopleij 
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TREATMENT OF PERITONITIS 

Intrapcntoncal Use of the Sulfonamides Based Upon Animal Eipcnmcnti 

C,H.EPPS,MJD E.Bl£TMD and R, M HCANARD MJD FJ\CS. 
Oklahccna Citf OU tun 


T H£ b*rt^Utk;dIfctoftLeHiKon dmwn to tie po«iMlhe» oj btnperitijoti) 
^ *■ eatahlkbeti fact in use of tbe lulfonamKfes In the treatmait d 
the mind of the dmiaan andtheever peritomtl*, ThompaMi Roaeobarg Dfet,tjid 
increating literature tenra to tignlh otbenhavcreportedthelntriperitooetliued 
that this mode of actwn hai a sound eipen cryatalllne luManllainide in the treatmait erf 
mental basu while the detail of iu Inhibfton appendiceal perltcmitfa- It has been our erp^ 
effect arc still in the theoretical stagea. ence from dtnfcaJ and neoopaj findinp tktl 

Ih a \•er^ compreheoahT artide, Lockwood powdered material In the pentoceal caiftr h 
ad\’ance* a hypothesis which supplies a theo- qokkJy walled off bv omentum and b dti- 
retical frameiiod: upon which a complete male!} dependent opon ahaorptwn md ij*- 
scheme of aulfo n a mtd e chemolberap\ may be temSc concenLralkiD for lu local effect 
conitracted He specifics the foQowing 3 pnn \\ e haet earned out a ht k* of inhygl ex 
opal factor* which «houJd taxi to aurilfv the perimentatioTa in which we »ttesBt<ed t 
corabve effect of the fulfooamide auDpounda oomperaDve studi of the rolfoouslda b 
(1) concentration of the drug maint^ed in aolutkm or tuspensoti by the sxatmk nd 
the immediate eonromnent of the bactena local route* orf adminatration 
(3) the mobfliatloD of cellular defeoae* (j) In order to study this problem, it *u 
cODCCntr a tKiP of fulfootmide inhibitor sub- necessary to produce an expenmeDtal appeo- 
ftances It is with the fir*t factor that wefind dlceal peritonitu compand to that b man. 
our chief interest in this expenment The method described b> Bown Bonu lad 

It IS reasooable to believe that If the local MengJe (i) was used The mesentery and bw 
conemtrstiem of the drug can be iminediatel> of the appendix were ligated and a large dear 
elevated and maintamed at the ute of action of castor oil was given to produce perforibcB 


of the invading organism or at an anatomical 
or pathological pomt the chanccB for a favor 
able outcome abould be greatJi superior to a 
route of administration which pnmaril) pro- 
n»tes an cldwted concentration •j'StemicaDi 
A* to the abOIti to kill beta beroolj-tjc 
streptococcus in tUrc Colebrook Buttle and 
O lleara have definitciv shown no easential 
difference between sulfanOamkic laden blood 
from a treated patient and cherolcallv treated 
blood from a normal Individual 

ilanj worker* (3 7 9) m vanoesfiddshave 
endor*^ the drugs as \eJuable for their local 
effectiveness EHirmg the past v ear the atten 
tion of many abdominal luigeon* ha* been 


Fnm ot SosoT Ca hha— 8t»J» CmirwMty 

Haw*Ul, fwtiM Ccic»»cb 


and generalixed peritonitis. 

The wounds were sutured In layer*, a hmB 
opening being left at the upper end where 1 


through and through mattress mtore was left 
unlica After la to 8 hoiiri, the ilb t*i 
prepared with lodmc and alcohol and ■ sterile 
sponge forceps was Introduced mto the perito- 
neal cavitj and rotated m a itirniig modoD to 
insure a generaliaed ipread of the bf crtioo . 
and to a certain extent snunlatc the spread 
and trauma associated with the operatloo 
SterOe applicators were then msefted 
turns and the mattrewi suture* were Den 
ftwtroortem cultures were not taken beciose 

usually the animal* bad been dead an hour Of 

two brfore being discovered. . 

Aa shown by Bower Bums, and 
(3) the bacteTKdogy ts strikingly 
man and dog and therefore, reiuJU obtatow 
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ejJOEOO- -„« o.n.s .. 

U be quite Similar to E ^ogs ret«nt-^ 

gSFHgs;^ ! 1^ 

-“!^£^-^’SSsrn iiKa|lr“‘ i u 

ua\ organ , one to tb tnortat- suepw'^ - i 3 

Sst:.— ■a.'Sf. S=5="- „ „ .:. 

uw» '= “s f ^rsp'c nths 


r'e^rSVo-r* oawc u, 5J--«=V.«gc 

CVrEKWENT 1 ihC ''T'"™" AutopSN *°'''?XcVS'>eI -I'? 

of lo (logs u'as esta j^5 55 b ^ tbc I'n er „ ^ jj^p^ red- 

ffiSlil 0S^ 

\om~ o! E™'«''''i'’,T»"" »' ''"’?Sr V" ‘■''°fXs cM" “ ^ 

IbL 'standard g p ndbered to m Ibc drUr- . A-pa found m placi- 
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TABLE IL — CCmPAlATIVE STUDY OT SULFON 
AiODEa DJ Tni TBEATIOOT OT EXPEU 
UENTALLY TKODtrCED APPENDICEAI.PEM 
TOMTTIS IN DOGS 


■3 ■? 


I CcKxtnl 

II SuUanllutVlt nbq 


Hr a Ifilttpd' 
tonraPr 07 fm /k£c 4 in 
du^dMdea <mm 
IV Sn/infUrTTMe. tntnTeDn»- 




pcrttCTwJlx p* /Ua- 
ffram daPj dlTUai ckae». 
Sclttlhtifnte, ntnpcrlto- 


ViL kltnpci< 

toomllj 14 fSL/kHocmn 
dtHy 87 87 

highest blood level obsenrd m i a mfTUgrmm« 
per cent, the tveiage being a J mJUtgmnj per 
cent Tlie pentOD^ cavity of the dogs bdc 
aimbutg to tliclnfectkinoDotiIoed<lAr 1 c,grecD 
lih brown pcmilect fluid, tlooghed appe^ce* 
but DO lea gige from the cecum. ThefuMrlog 
dogs kiDed a weeks after cesutloa of treat 
mrat ibowcd nonnil peritoneal cavities except 
for a moderate amount of free fluid wlucb,m 
3 cases was definitely bloody The Liver and 
kidneys were gnaaly Dormal 

cxFuancEirT rv 


cent All dogs not auTTiviDj the emerimoi 
ibowed purulent fluid and generilked penio- 
nc*l Inflammation One abdomen cootabrii 
larp amount of blood) fluid Of the sirrlnk 
s showed \Try small omental abscowj (j to j 
c.cjn.) wherw the 3 others had oormai an- 
tooeal cavities with Tcr> few adhesKtni.^ 
gross Over or kidney damage was oismed b 
other group 


expeeucutt tj 

Sulfathiaxole Vte<njy locoewhat aohUc 
than the other sulfonamides, was ghm fa i 
per cent solution and rapeniioii, and rt n 
so well tolerated that 3 doses dafly tcrtiEi^ 
o *4 grams per kilogram of body w elglt t ane 
given. The mortality of this group was *0 per 
cent the avcrs« survival tii^ 38 hours. Ik 
average lulfathlaxole blood level wu 4.3 mlh- 
gnuns per cent with ss.9 mlUlgrtms per cent 
the falsest observed. 

Postmortem examinations on death ibowd 
g co era lbcd penUmltls and ptmlent fluid. The 
appesdlcs were sloughed m all can jet tk 
l^tnraatthececmsbeld Of the 6 nisTTBig 
dogs killed 1 sreek later s had 300 to 500 enUe 
centuncteo of bloody fluid with as lajected 
peritoneum. The 4 otho' tnrvivliit dogs bad 
very imal] onoefital abscesses con taming shoot 
5 enWe centnneters of purulent cindate at the 
Dcocecai jandore. Otherwise, the peritooetm 

was nnmiaJ. 

xxpzuKDrr vn 


This gr oup was treated with sulfanilamide 
(0.8 per cent solution) intravenously in s 
doses dally totaling o 14 grams per kilogram 
of body weight The mortality rate was 80 
p« cent with an average surrlval of 4S choura. 
^e average blood level was 4x1 mHUgrams 
percent 

The autopsy findings m this group were not 
significantly different from those of Eipcn 


Sodfnm solfapyiidme, i per cent sohitlon 
was given this group of animals intrapeii 
toneally m a doaes daily totally 0.07 grams 
per kilogram of body weight The mortality 
rate was 50 per cent average survival 46 
hours. The wood le\-el m all the dogs i» 
hours after dosing was below milUgram per 


In this group sulfabenamlde (4 ls-c*pn>- 
fni rifih m«i» Tw.dlfnn>iyHmT«midfl waS dtt- 
tolved in one tenth normal sodium hydrodde 
and neutriliied with normal lactk a^ The 
resultant i per cent solution was Donimtstmt 

and accordiDctoMoorectal.iscapru 7 lamli»- 

benienciulfinic add which is thought hr 
other observers to retain some theripeutk 
activity Elghtdogi were treated In thagrt"? 
by s intrapentoneal doses dsDy totshng 0.14 

grams perkflogram of body wemiit Sevd,®? 

per emt, of the 8 dc«s died having 57 
an average survival time. The n hour blood 
levels in these dogs were all below i mUBarsm 
per cent The dr^ itsdf was not cocdJcrtd 

responsible for the deaths as twice this do«P 

was given Intrsperitoneall) as a single 
normal TiTmatt with no aj^iarent bad eflecti 
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The nccropsj' findings of the succumbed ani- 
mals were those of generalized pentonitis 
Autopsy on one surviving dog showed only a 
few adhesions m the region of the cecum 
Although tlie mortality rate does not speak 
well of the therapeutic efficacs' of this drug, the 
cipenment docs eliminate the possibfiit}' of 
any of the animals m other experiments bemg 
saved by parenteral fluids rather than from 
speafic action of the drugs administered 

ANALYSIS OF STUDY 

The prunar)"^ intention of this experiment 
was to determine the therapeutic value of the 
sulfonamides when applied locally m the treat- 
ment of pentonitis Sulfanilamide was used as 
a standard to develop a safe and effective route 
of administration The results as tabulated 
in Table II would seem to mdicate that sub- 
cutaneous or mtraperitoneal admimstration is 
preferable to the mtravenous method This is 
best explained by the relatively short action of 
the drug when given by the mtravenous route 
Of the 4 drugs used intrapentoneally, sulfa- 
thiazole seems to be the most effective This 
may m part be due to the fact that part of the 
drug was given m suspension which provided a 
longer tune of action before complete absorp- 
tion took place We fuUy realize that the 
number of dogs in each group is too small for 
positive and defimte conclusions, but we are 
certain that any one of the sulfonamides may 
be administered mtraperitoneally with safety 
and without deleterious effect to the peri- 
toneum or mtraperitoneal organs The usual 
toxic manifestations, of course, must be antici- 
pated and treated appropnately if they anse 
Sulfanilamide intrapentoneally m the treat- 
ment of peritonitis seems definitely and un- 
questionably of value as proved by Mueller 
and by Jackson In all of these cases, the drug 
was given m powder form This necessitated 
a large initial dose, and any mdicated subse- 
quent mtraperitoneal therapy with powder 
was difficult or was restricted to some other 
form and route of administration Sodium 
sulfapjridme has been used intrapentoneally 
in a 4 per cent solution m lo cases at The 
Oklahoma Univcrsitv Hospitals The results 


have been spectacular and the ease of admm- 
istration remarkable It can be given through 
the dramage tube m small divided doses or 
larger smgle doses, or by a contmuous drip 
method, and repeated checks on the blood 
level can dictate the necessary dosage In 
none of the cases m which the drug was given 
only by the mtrapentoneal route were serious 
toxic manifestations encountered There is 
evidence to mdicate that combmed therapy 
may be more hazardous 

CONCLUSIONS 

1 Sulfanilamide, sodium sulfap}^ndme, or 
sulfathiazole may be administered mtrapen- 
toneally m solution or suspension m proper 
dosage, with no deleterious effect 

2 Intraperitoneal use of the sulfonamides 
is effective m the treatment of peritonitis 

3 Of the three sulfonamides, sulfathiazole 
appears to be the most effective m the local 
treatment of pentonitis 

4 Subcutaneous administration of sulfa- 
nilamide frequently resulted m slun sloughs 

5 Proper dosage is essential The usual 
toxic manifestations may be expected and 
treated appropnately 

The authors wish to acknowledge the splendid coopera- 
tion of Ida Lucille Brown Wallace, instructor m the De 
partment of Bactenology, University of Oklahoma School 
of Medicme, who made the bacteriological studies m this 
experiment 
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RETROCECAL APPENDIX 


la Diagnoni and Surgical Approach 

\VIIXIAM T HARSHA, Uj? FJi.C^ Ouogo, IIHikm 


T he siDgle definite (Cagnoctic feature 
of re tr ocecal appendldtu la a vertical 
Ime of tendemeas itarting at the 
iHac CTcat, 6 to 8 centimeten bchukd 
the antenoi superior spine and extending vtr 
tically npward, the distance of tl^ bvolved 
appendix, often to the rib margin 
The intenaty of the iiutiii tymptoms Is 
modified by the pori tip n. Both pain and TOm 
Iting arc Initially slower In thrir development 
and le*i In tense m character The appoodlo- 
tis sjudrome from the appendix ntuatrf retro* 
ceoifly can be coenparoi to the syndrome of 
obstructive Iciionj of the knrer boweL The 
dbnal picture of high boirel obstraetbo Is 
thnnar to the freel) pkced acute appendidds, 
while re tr o cec al appokiidtis presents a dim* 
cal picture to that of lower bowel ob- 

stmctioa. SanMejatematicdLffeTentialplan.as 
suggested by Stou should be borne m mw 
In rcmfjrmmg the general diagnoeis of appeodl 
dtis before w search for locallxatkio Is begun. 

The foEowmg method of approach permits 
the ranoval of a retrocecal appendix with a 
mir^fmiim anjount of Contamination of thw 
peritoneal suiiace. 

The Induon Is miuV paraH^l to and about s 
centnneters lateral to the onter rectus margfai, 
starting about 8 centimeten above the level of 
the urnbnicus and following the outer margb 
of the rectos abdominis down to the Jevd of 
the internal pillar of the erfpmal abdomma] 
ring This indaion it curved with the convex 
Ity directed outward. The indion Is carried 
down to the fuoa of the external obtkiue the 
fasaa is c r i v^vd for the entire length of th* 
iHn indskn (Fig i) 

At the level of the anterior sopenor whie of 
the Shim and about i centimeter lateral to the 
border of the rectos musde, the external 
obbqoe aponeurosis Is indeed vertically and 


this Inaaioo h extended upward and ttoio- 
ward to the UmlU of the ildn iodsioo (Hg, i]. 
The fibrocs aponeurotic margins of the eitei 
nal oblique separated by the Indikin aw bdj 
by heaooitaa as landmarks b doeure (Fig. »). 

The btemal obliqae and transversaia pwf- 
dca are separated ^ blunt penetradoo viti 
SQssora to the piepcrltooeal fat, thm br 
booked dtotal redaction directed upward sad 
downward are separated boiiiootilly h Ik 
direction of their fiben, thus fipfshg tk 
outer surface of the pentoDeum s^ the pR 
pcdtonealfat The mder surface cdtla ton*- 
▼cxMhs musde is now separated fnxa tk 
pentcoeum below to the le^ of the bgibil 
ring above to the upper level of the fodM. 
medially the peritoneum realms b Its nonul 
anitnab rtlahon, but latenUy and potts 
riody from the Iliac fooM, from tbe t^ of tk 
Qiac crest around the postenor surfacD cf the 
cecum, readilng mediilly to the level of tk 
ureter so that the cecum can be mokbird 
arid the posterior wall can be ekvated sad 
rotated anteriorly and medially 

Palpation of the posterior wall of the ewnn 
DOW gisdosea the tumor of the bflamed tp- 
p eivtii (Fig 3) Turning the cecum aaWo- 
medlally directing the pcarterior wall antt' 
nculy and retracting outiidc the pcritooc«a 
(the oreriying small bowel) accos may bct 
te had to the peritoneum overiying the ms- 
eased area (Fig 3) The peritoocuni Is intset 
untQ this next itep 
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HARSHA RETROCECAL APPENDIX 


This pentoneiim is now mased and the ap- 
pendix IS permitted to extrude itself It can be 
gently aided if needed (Fig 4) The presence 
of fecahths with necrosis of the wall of the 
appendix in this position necessitates extreme 
care m handling at this pomt, as the appendix 
m this position is often friable (Fig 5) 

If an abscess cavity of limited area exists 
around the postenoi^ cecal wall, the antenor 
margin of the peritoneum may be sutured to 
the posterolateral cecal wall or to the lateral 
cecal wall, extenonzmg from an abdommal 
point of view the infected area If necrosis of 
the postenor wall of the cecum has occurred, 
it should be mverted by sutures Into this 
area a Mikuhcz dram is placed through a lum- 
bar stab wound The closure of this pento- 


i8r 

neum is otherwise without dramage, and the 
wound is closed m layers with sutures of 
catgut 

STJMMARY 

Acute retrocecal appendiatis may be recog- 
nized chnically by a vertical hne of tenderness 
extendmg upward from the iliac crest, 6 to 8 
centimeters posterolateral to the antenor su- 
penor spme, to the tip of the appendix, often 
below the nb margm 

The chmcal course is often slower m devel- 
opment than other t3^es, due to the relative 
absence of pentomtis 

A surgical approach to this retrocecal ap- 
pendix which has proved of advantage is 
descnbed 




HARSHA RETROCECAL APPENDIX 


This pentoneum is now mased and the ap- 
pendix IS pemutted to extrude itself It can be 
gently aided if needed (Fig 4) The presence 
of fecahths with necrosis of the waU of the 
appendix m this position necessitates extreme 
care m handhng at this pomt, as the appendix 
m this position is often fnable (Fig 5) 

If an abscess cavity of hnnted area exists 
around the postenoi^ cecal wall, the anterior 
margm of the pentoneum may be sutured to 
the posterolateral cecal wall or to the lateral 
cecal wall, extenonzmg from an abdo min al 
pomt of view the infected area If necrosis of 
the postenor wall of the cecum has occurred, 
it should be inverted by sutures Into this 
area a Mikuhcz dram is placed through a lum- 
bar stab wound The dosure of this pento- 
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neum is otherwise without dramage, and the 
wound IS closed m layers with sutures of 
catgut 

SUMMARY 

Acute retrocecal appendicitis may be recog- 
nized chmcally by a vertical bne of tenderness 
extendmg upward from the ihac crest, 6 to 8 
centimeters posterolateral to the antenor su- 
penor spme, to the tip of the appendix, often 
below the nb margm 

The climcal course is often slower m devel- 
opment than other tj^es, due to the relative 
absence of pentonitis 

A surgical approach to this retrocecal ap- 
pendix which has proved of advantage is 
descnbed 



THE TONUS OF THE UTERUS DURING PREGNANCY AND 
ITS RELATION TO LABOR 
A Study of 1028 OhBcrwttioni Made With the Ldriud Tocograph 
DOUGLAS P MURPHY &LD FjLOS, PfciiridpUii, PamirW. 


O BSTETRICIANS hive p&id little 
I attCQtloa to the htrdnesi or temos 

' of the humin Qtemi that Is pre»cnt 

bctwT ca the fntennittent osotne 
bom -whidi occur during ptegatney Hilahas 
been due chie^ to the las of a ml table means 
for measuring It The devekipincnt of the toco- 
graph (i) boTe\-er hai auj^cd such a need 
It has doQomtrmted iKaf tonus \'ar{ea from 
pttCicat to patient at fdendcaf pjerfods during 
pregnancy at irdl as in the mme pabeot at 
different tlmea 

It need hinlly be mentloaed that the char 
acter of labor wies Hhewfae from patient to 
patloit, and it Is equally wtH kLOOwn th«i we 
do Dot poates, at the preaent (fme, any means 
for predktiog what the nature of the labor 
may be. These (acts raised the questkm as to 
whether there might not be a alguihcant oorre 
latloc be t ween the tanas of pregnancy and the 
character of the labor If such were the esse 
the infonnation resulting from a contidera 
bon of tbe rdabonshfp would ba\T definite 
prsctkal Tslue and if not a itody of tooos 
would at least throw ume light apon a bttle 
understood charactcnitk of utenne ph^-sfol 

*^n p' l ey io as communicatlouj (a 3) we re 
ported upon the variations In the temot of the 
uterus which occur during pregnancy and 
tflyrr Tbesc obscTcttioeis were raatn-ely few 
in number Sbee they were puldiihed addi 
booal ones ha\-c been made, whldi indude the 
recordhig of some unusually high degrees of 
tonosTThese facts together with our desire to 
determine the exact relation betwem pirg 
nancy toous and the character of labor have 
led to the present re-camlnarion of all of our 
arallalde material. 


UAiaiALS AKD UETHOOS 

The observations were fniie betwee n Au- 
gust, 1938 ind April 1941 upoopatfcnUit 
tending the Sfatemlty Department of the 
Hospital of tbe Unlvosity of PauayimiU, 
and ones residing In a private miteraity 
home in Philadeipbta. 

hlcasuinnents of tonus were secured with a 
LArlnd tocograph which has been descrlbeil 
fully eltcwhOT fi) In hrfcf howerer ft h s 
mechanical tyniogTaph whkh reglstm uter 
iue movements through tbe memms of tk 
abdominal waif 

Temos is measured in tbe foQowlog msnner 
Tbe cfedcwDih of tbe tocograph U started, ud 
the recording pen is aOowtd to draw s bate 
line upom the recording pap er before the ms- 
dune b placed upon the patient WUh the 
latter m the supine pcstore the tocograph Is 
then nUrwi npoo the most prominent part of 
her ibdonxn. 

If the uterus b rdativeiy soft when the faxo- 
granb b placed upoo tbe abdomen, the battn 
protecting from the bottom of toe n a rfafn e 
ourfes ftirif full len^ hi the abdomlftal waD, 
and thus the recordmg pen connected with the 
button tatli to be dbhxlgcd from Its base Coe 

position. Under these oooditiocs, tbe patient 
Is classified as erhlblUng no Increaic In toons 
(Fig I jei5) Above a certain >et unknown, 
degree of uterine toous, the tocograph hotto 
meets sufficient resbtance In tbe abdonhiil 
waB to lits plAoi* It into tbe msHilnr, thus ffii- 
lodging the recording pen frem Its bese^^Uot 
postal Under these cooditiems, tbe patient 
U cliwificd as exhibiting an Inciraje In tooca 
(Fig I w^j) The amooDt of the latter bew 
mated In timii of the dbtaoce traversed ^ 
the pen under eiU 'c mc drcumstancci ^ 
may rend) a maiiiinim of sy mflUmetera. ^ 
a more detailed cosisldciatkm of the 
rejwescnted by the term tonus, the reader a 
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MURPHY TONUS OF UTERUS DURING PREGNANCY 
TABLE V— INFLUENCE OF LAST 14 DAYS OF PREGNANCY UPON UTERINE TONUS 



Table V Showing the influence of the last 14 days of the slight but gradual increase ra degree of tonus, (c) the 

pregnancy upon the incidence and degree of measurable absence of any abrupt change m tonus, (d) the absence of 

tonus as observed m 431 tocographic tracings Note (a) any effect of gravidity upon either characteristic 

Relatively constant occurrence of measurable tonus, (b) 


gives (a) the number of tocographic tracmgs 
made during the last 14 days of pregnancy, 
(b) the number of these wluch registered a 
measurable increase m tonus, and (c) the aA'- 
erage mcrease m the latter group The data m 
this table mdicate (a) the marked vanabihty 
m the madence of measurable tonus at this 
time and also (b) the similar vanabihty in the 
degree of mcrease Furthermore, they show 
that no sudden change in either charactenstic 
takes place at this time, although there was a 
tendency for the tonus to become stabilized 
durmg the few days immediatel}'’ precedmg 
labor 

Tonus in relation to labor Table \T shows 
the mfluence of tonus, registered durmg the 
last 4 weeks of pregnancy, upon the duration 
of labor of pnmigra\ndas Each record repre- 
sented a different patient, no mdiAudual ex- 
hibited any evidence of cephalopelvic dispro- 
portion, aU deliveries were vaginal, the mfants 
had cephalic presentations and weighed be- 
tween 2,500 and 3,500 grams at birth 


The data m the two left-hand columns of 
Table VI were supphed by patients exhibitmg 
no measurable mcrease in tonus Patients who 
registered a measurable mcrease supplied the 
information m the nght-hand columns 

The average duration of labor of the pa- 
tients whose tonus was above the average of 
those w'ho exhibited measurable tonus did not 
differ sigmficantly from that of the patients 
who recorded no measurable tonus at Ihe same 
penods of pregnane}^ respectively 

Table VII shows the influence of tonus, 
upon the duration of labor of multigraAudas 
As m the case of pnmigravidas, the amoimt 
of tonus present durmg late pregnancy had no 
influence upon the duration of labor 
As to the mfluence of an unusually high 
tonus durmg the last week of pregnancy upon 
the duration of labor the foUorvmg is recorded 
Eight pnmigravidas eimenenced an unusually 
high degree of tonus (10 to 17 mfllimeters) 
One (tonus 15 millimeters) gave birth to a 
4 j 5 oo gram mfant by forceps after a prolonged 
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SURGERY GYNECOLOGY AND OB^mRICS 


TABLE VT.— UTTUIXSCE 01 TOiTOS 
XJFCrf DUIATKTf or LABOE 
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Thtik VIL the Tent* d 

gnep erf THr%n ThUi tnm vbn te etc^ rp^c ncaA 
«m>ar*Ttdd*in(thetut4 RiJirfF*^tn«re7 aaatri 
•euiOracto heLhe; noLaanUetoeasmitaMaibM 
th* Term b the troop that ohitml mxm ntb fct 
thei tb* Tcn^amaZbaerfkhcrmrfMrttrhChf 
(iViiperhkhiTccedraB*BXiju>hi*taa(B Canwriilk 
dUiteTthbVL 


tecemd iti^ Aitodicr vith t toaus of 17 
mMmettn wu dt Lmei by ces&ican BectiaB 
cm tccmzst of cephtJopelvic dIip<c^ctfe)Q 
primary Inertia. A thM patient a bneefa 
dehvwy The 5 remaining dellrered ipmu 
neoaalr only t having a tllghdy profooged 
•ecDod stage. 

Fhre mmtigniTida* also revered an on 
tmiaDy high degree of tocoi (10 to 13 milU 
meter*') daring the last week of pregnanej 
The labor* of afl were abort no acajod aU^ 
lasted kmger than 45 minute* 3 of the de 
Uvene* were p iec ip itcrua- 
There wa* no e^ence to Indicate that tie 
tonus of any patient Influenced ad^■e^*e^y 
the cDunc of labor D it had anj appredaWe 
effect whatever It aided rather than retarded 
ddhrery 

r>Ai.iiAnON or ituiiy 
The preaent obaervation* indlate that, 
within certain Dnirta, tonu* can be meaaumi 
with a «ti*£actor> degree of accurao daring 
pregnanej This itatement Is baaed upon (a) 
rrpeated observation* npon the ititte Indi- 
vidual at interval* of bocr*, day*, week* tnd 
month* and (b) by comparing repeated ob- 


fervabocs open cote ladMdoal with thoee of 
another Uniform result* have bea w a ged 
tod from indmduai* who raoed occiidatl^ 
both in weight and in the thtfViw^ of then 
abdominal walls, la carrying out the isea** 
OTcmeat the tocopaph osoaOv h placed is 
the ndiEiBe and wove the umbflicni, where 
the abdominal waD I* relatively thin tnd fa 

doae contact with the upper pole of the atma. 

Fortbermora, the regutenng of the tone* b 
not Influenced by the Ughtno* of the belt 
which bold* the tpcognph m podO*, ifwv 
varying *bi« factor ha* no Influcnct upon the 
measurement 

AltboQ^ the method of tEwaiaraneiit b 
satiifactoiy it is not fully rttthlfibeH t* to 
ja»t what I* measured. Wolf who ha* 

compared meaaureniait* made with hitn 
oteriDD bag* with those accured by eitcnul 
bysterography condude* that the litter ir 
cord* tbe hardnei* ol the uterine wall 
than intrauterine pressure The peoent mthoi 
conair* fa thfa belief Uhldiewa- cb*^" 
fatic the measurement icyrcJtnU, It 
talnly only relative, bat Eteverthdi^ 
as a mean* for comparing one patient wnti 
another 
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It IS apparent that tonus vanes consider- 
ably dunng pregnancy, but no evidence is 
forthcoming as yet to explain why these van- 
ations occur 

It IS an mterestmg observation that a meas- 
urable mcrease m tonus occurs earher m 
pnmigravidas than m multigravidas, and that 
more of the former expenence it throughout 
pregnancy than do the latter On the other 
hand, the degree of tonus attamed at the end 
of pregnancy appears to be the same m pnmi- 
gravidas as in multigravidas One might ex- 
pect it to be higher in pnmagravidas at this 
time, m view of the fact that it appears earlier 
and more often m them than it does in the 
multigravidas 

There appears to be an unusual increase in 
the madence of measurable tonus dunng the 
8th lunar month of pregnancy, but no signifi- 
cant change in it dunng the 2 weeks imme- 
diateh precedmg the onset of labor It follows 
from this that knowledge of the degree of 
tonus present just before labor is of no aid m 
prcdictmg the time of onset of labor Nor has 
any evidence come to light to indicate that a 
study of tonus alone is of any value in pre- 
dicting the quahty of the uterine activity at 
the time of labor 

The methods employed in securing the 
present data have their obvious limitations 
These include the fact that the tocograph has 
the inherent weakness of any precision instru- 
ment operated by a spnng, that the present 
obser\^ations were made b^ several different 
individuals, who employed a number of dif- 
ferent tocographs It is believed, however, 
that some of the difficulties encountered are 
out-v cighed by the number of observations 
made 


StnuiAnV AND CONCLDSIONS 

1 A senes of 435 patients supplied 1,028 
tocographic records of what, for want of a 
better term, may be desenbed as utenne tonus 
durmg pregnancy 

2 Detectable mcreases m tonus were ob- 
served first m pnmigravidas durmg the 6th 
lunar month, and not until the 7th month m 
the case of multigravidas 

3 Wide vanations in tonus were observed 
m the same patient at different tunes dunng 
pregnancy and in different mdmduals at sim- 
ilar penods of gestation 

4 Tonus mcreased progressively m degree 
as pregnancy advanced, m those patients who 
exhibited a measurable amount 

5 An unusual mcrease m tonus appeared 
m pnmigravidas dunng the 8th month, but 
not until the 9th month m the case of multi- 
gravidas 

6 Although pnmigravidas expenenced in- 
creases m tonus earlier and more often m 
pregnancy than did multigravidas, the ulti- 
mate level of their tonus did not exceed that 
of the multigravidas 

7 Durmg the last lunar month of preg- 
nancy, less than half of all patients exhibited 
any measurable tonus 

8 From these observations, it is concluded 
that knowledge of the utenne tonus present 
durmg pregnancy is of no value m predictmg 
either the time of onset of labor or its char- 
acter 
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THE FUNCTIONAL ANATOMY OF LABOR AS REVEALED 
BY FROZEN SAGITTAL SECTIONS IN THE 
MACACOS RHESUS MONKEY 


D N DANFORTH, PluD H D, R. J GRAHAM, aS ALB, uid A. C m PU) u D 
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U NTIL recently oar concept* con- 
CCTning the urtion of the human 
uterus were Imted almort wholly 
upon prindplea which were derd- 
oped nearly hall a ccntory a^ These prin- 
c^iles arose from two general •ooroc* first, 
dmtcal observation of the laboring uterui, 
and secocd, stndles of frozen tigittar sectloni 
of women who had died m labor A rdatfvdy 
large nomber of human Irozoi aections have 
hea made and thdr rtady has cnntributedi 
much to OUT knowledge. However the sec 
ticnu have bees made under cuch varying 
drcomttanca, in regard to the caoM of death 
and the type of lahv u to engender akeptl* 
damconcerohig their true represen tatkn of the 
normal p r oc es a . The fre eira g nuthods were 
alow and in some mstancea the tpeamens woe 
not frozen until a number of days after death. 

Since the evidence obtained by the frozen 
section technique b esaoitlal for a tboroogh 
understanding of the p roc es s of evacnaticm of 
the uteroa, otrr work wm* oadertaken to ob- 
tain such evidence under uniform conditicms 
as to the cause of death and the time and 
method of freesmg It was believed that the 
possession of inch evidence for the utesus of 
a subhuman primate would sup p l e ment and 
render It possible to erahiate more accuratelT 
the evidaice supplied by the human sped 
nwns- 

In this Study rather extensfre chiunolog 
kal evidence of the anatomicophyabkigical 
<-^^ng MO frDmng ^ntbeIabo^^g m a Tlk eTlrte^ 

os l n* i wi obtained The Miricns rhesus 
was choaen as a sratable subject because of 
our familiarity with the uterus of thb a nim al, 
becaose of h* ciosc anatomical and phyriolo^ 


cal aunllaiity to the human uterui, and betsw 

certain points of evidence mralred ojuld nmt 
be obtafned in the human bdoj Of cmne, 
results obtained in oue ipeefes must be i ppfW 
to another with reservatfciti. Howero ot 
knowledge of the gross, enmpt rathe, tad 
functional anatomy of the ihesos otens 
mdlfites that the processes cooceiced m enc 
uatloD should be fundamentally the (a 
both ^Kdes. 

AltATOinCAL CCOfSnJElATmSS 
Before coostdertog our cm dati. it b tm 
portant to obtain a dear uDdentanmagef the 
snatrsniril diviriocis of the neepngnsat 
ntecus ivt fate in eariy jcegBsocy 
These pedntj are stressed, first, beciase th^ 
are essential to an adequate undervtaading d 
the subject which sre wbh to present, utl 
second, because they are not generally CBre 
dcqfite their thorough wnH adequate osnoc- 
stiation. 

Until the eariy part of the prew n t emttfry 
the human uterus was ctandered as briog 
composed of two essential parts cervix am 
corpus. The tenn ‘Tsthmus" hsd been effl- 
pbyed upon occasion, but It was not until the 
work, of Aschoff in 1905 that the bthmos was 
yen to be a definite structure, diitmct fn® 
both cervix and corpus, anatoeakally u wtfi 
■s functiDnalty Since thb time the snh}^ 
beoi considered by nnmeTOUS urtbnji , the 
overwhelming majority of wbocn inbsalbc to 
Aschoff’i obsovatwns. The work of 
Inips? has emphailred and extended the 

yrvarioas of Aschoff and now serves as tte 
ir description of cervix snd bthnnis utfo 
^rvt their Intrinsic changes in pregnincy 
lltbor inH the pu er p er hun. In additkio to 
the comprehamve artlcie by Frsnil » 
most valuable. 


Tims IWoctMOl <d • 

Ttji WM Mde paaU* kf ** [m fc«w e< Dr I. K. 
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^al wJuch soon ^ ^ °^ow ^ien a J® ^"^den- 

shaped canal of the c^v spmdle- at this staa??f ^^^terotomy 

and structure of tL fJ^P^oper Thelen^ ^nss cognizan? / Pf^g^ancy on? 

specimens, and with ^ ^ ^ differSt attnbute^^- ?! isthnuc 

ifes^4«Se~f 


K ‘i^SsrSS ‘p« SI “™^‘ £ SS™ - 

= boa,.dao-bet,veerrt?“i“<> 


-- .-uc Lenu ts(hnn,<r !,„ me uteniq . y -in tj 

iHsIssii .^ifllpls 

siiiissi^^i 

°e”'gR r 

“o«Preg^'aT£u?utert^ Three 

section of one of these studied 

The major difference h V ®^°^n m Fimire t 
human uterus is th? the rbesS fn^ 

^raight m the j^Sr f ""°aJ, wS 

the rSsurce"' 

Pons (coh?cujf)7"°"" njpplSS 

eolhcuh ““corning the lnr?L ^ 


r “fo-Zefs- f-S'ortS *r 

A?ST ? ?. Af”"' ■'« tte 

uten ' '“'"raost «L, ‘» quote 

‘‘fctoSS 1“' 
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or more p eourse of t nr ^hich 

‘<“a<«ns,S“"^.y“‘oa that 
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tcmil cemal lip* to a point on the upper 
aspect of the Internal lipi. The Isthmus ap- 
pears to extend from this latter point upward 
for a distance of 8 to lo mlUcmcteri. The 
remainder b corpua. 

It Is of bterest that a phjtlological iphinc 
ter eiisti In the rhesos uterus at the junction 
of cervli and isthmo* (at the site of the 
obstetik Internal os) This can be felt to 
cootnet about the finger and bal 

loon records can be made ofTu actmtr (I»y 
Hartman and Koff Danfortb and Iw) 

CAaages in tU wumkej tdtnt dun%i png 
nancy No sections during early pregnancy 
are bdoded In onr aeries of animals. The 
work of Frankc upon an alEed fpedes (“Cer 
coceboi cynomorpha”) however serves to fill 
this gap De^te the fact that bb work was 
done bdore the demoratration of the Isthmoi 
uteri Franke 8 carefcl descriptions leaN'c bttle 
doubt of the fate of thu strudure donng earf> 
pregnancy According to hb obserNwtioos, the 
bthreos m thb speoes onfokb and the canal 
widens In a manner which b esaenuaJly 
to that deaedbed for the human bong After 
the widening occurs, the junction between the 
uterine cavity and the cetru b at the kMd of 
the bternal bps of the cervir. Thb latter bb 
agreement with our findings. Thus thebter 
nal itps definitely mark the obstetric bternal 
os anatomlcany to that it may be foQowed 
throoghout lal»r 


urmoDS 


Thirty three SIscaaii rbesui monkeyi wer* 
todkd. Three were noBprefnsnt controls. Three 
wen Mcri&ed kte I pregosacy prior to the onset 
of hbor Six were sacrificed at Tsriooi stifes from 

the onset of labor to complete ctlacettent and dm U 
rim, ftbecerrii. Sixteen ware as crificed dnrinf Ih* 
secood stage of labor nJnrinf the third stage, and 4 
t TarioQS tnterrmls fro® boor to week post 


The descriptkeu by nartman and by Hartsoa 
■W.4 Rif Tit were found to be moat behM in tb* 

dageosb of labor In tbs oady animais of this series, 

and In tb# handling and care of all the anlmak, 
The procre* of Uber was followed by abdoeninal 
pilpatkio and digital vaginal cnmln i tVei . When 
the desired stage of labor wai reached the aibnal 
-ns UghUy anestheUaed with Inlraveno® sodto 

penlobnibftal. Thh drug did not bhihrt the terloo 

SMtiactioM perceptlWy The anestbaOied anl^ 
was fastened by light cords to a rectaagukr me^ 
Irama wtfch maintained a modified Htbotorny po®- 


tloo. At the height of a ateiiM 
aahnilwasloaeredbt the freeiiig chaahet. 

Th« freeilng solalioo was kept ready for 
ato use. The chamber consisted of aa bmlitfi 
pLltjmalied Iron lank conlainSag mixtert d aj tw 
OTt ^yl alcohol and chipped dry ia (ssSd aih« 
dioxide) After period of Um thk aiitnre rrarho 
tetapm tars of -yo to -to degrees C, and taa- 

lahu ttsch there nntll all tke dry ice hu v^ubd 
While frceslog, the animals wen k^ cnxibitciT 
sohmerfed. They were allowed to reaalab tie 
chamber fox at least one boor so tlcy retc^ 
the temperature of the fr w^T i ng nixtsrt. 

By means of a motor driven band n« hi t 
movable platform, the u pper abdua^ tall sad 
lower Wgs were removed, au a median ttrirtil we 
tion of tka ranainliu torso was eerrb 

wa dronly bfseded I all bstinco. 

While b tha froxen state direct ootHne tnriafi 
of the icctioai efe made and mean remests Uies, 
both the tpedmeno themsehets asld the 
befog nLUhitL Preclsa pea and ink d a w lap vne 
prepared by th nlit (ram the direct trvdcA 
Wm drawlogs rre prepared from the ipectnm a 
ordert IDus&ate certain points of detail blchvtn 
not apparent b the pen and bka. In each cf tie 
frastst specUnexts, a seetjoo wsls made ooe haU bdk 
lateiai to the mldime. TTib half bads ibee ns placed 
bi per east formalin, and Ino U bistelofical tee 
dona of tb« uterus were made. These an not re- 
ported brr^ exrept b so far as tber are aeoMry 
for the connnaallon of resnUi. 


Of Use 53 ipccimeTLS acaJliNe, xi repn 
senUlive one* have b«n ttlected for repro- 
ductlOQ at tills time. 

In regard to the measuremests, it b enpha 
iu«d tfiat It IS our purpose not to prooit a 
ngid starts tkal annlt^ of labor but rxtber to 
gain knowledge of tnc general trendi Id labor 
Tbe vuiarton In measurementi of this type b 
cootiderable, and tbe posalbk ways of measux 
ing the nnw rtructmT are Icgioo. In order 
that variations might be reduced to a mbl- 
innm, ail measurements were made by the 
■»Tr^ Individuai ntH iring precbely tbe same 
technique In all spedmena. AD mcasaremeots 
were verified at least tsrice. It Is perhaps un- 
necessary to point out that rlgw sUtbrt« 
tjeatment ol results such as these b a meaning 
lets procedure. 

The foDowin^ measuremeats and rata» are 
presented at this time 

I The total internal ngrttalarnnofcrtBce 

of the oleitB. , 

j The greatest length from the IntcniaJ 
abject of fundus to plane of external o*. 
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Time 

'SPm Ammo] lay 

’» vwSfssrta c '^°‘’‘'™’‘' 

Contractions of^fp*^)'^ djIataUon 1 r 
‘Vli SuuJT„^t’"*''‘Ef 
|3»P» Sste» '“'■“^"'“'"".l.ce™ 

® 5° P m AnTma?alI°‘"‘^a“'^''<= ^ '=«ntnlly tJie 

”'p" v?S„ ””■“ « 

iwtJi used 

" 'anr. r conjugate f ^°"^ously 

^nce from the indicate /-eI 

to the . ' edge of 


total dSSJ^^^^^^tlonoethe 

the length PEoir^S^ (a) to 

~^nS1^r“«zrEf 


Stage 


TotaJ 

If '“i'l 

' 4"^® to ' 
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cum 

lauiiUU 

to 


ni*A pV 


to , , 

FO E 


T :Krr ^‘io 
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m‘ 
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41 I 
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In th results 
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Of tbe 3° QiechnttLi durmc Ubor Dlustn 
tioni of TO h*ve been »electe<i for rcprodoctlon 
tt this time, u repre se nUtfre of tlw changes 
which ha\’e been obserretL These are the 
foUowfcng 


t Ofooiey 4, Series 6) (^estkoib4e aeh^boc. 
DflaUdon 1 OB. bj vtfmal eamioatkuL iFifa 

a (Mackey 14, Series 8} See Tsble L (Flft. j 
tad ja.) 

a (Monkey 19, Series q) lakbor bciafaDd4S 
mutates. DOatsine 4 cm. bv rtgisal examiaatioc. 
Forewtten protnuhiii throinh external o*. (Flft. 4 
sod 4a.) 

+. (Monkey Seriti ) I>antioa of labor an- 
koown. First Titliul exunlBstioc revealed con»- 
pl tti* HrtatjtL-*' Vfriftnti Immediately (Fiji. 5 
aod 5a.) 

j. (Mcmker Series 6) In labor aboot 
boms. Bead opon the perinemn. (FIjs. 0 and 6a-) 


6. (Monkey 10, Senes 10) In labor I boor sal 5 
mloates. Besrinc doan with paias for aboot 
mfanitcs. F cc t the Tafinal lotitltaa (FIp. 7 
and 7a.) 

7 (ilookey *5, Senes *e) Doisbon of Ubot t>- 
ksoira. AnXnal nddesJy aees to ba beadxa don 
Alter period of obaerrariocL, she vai HcriKnl fcs- 
Dcdiatdy alta dehrmy of the head (PlfL I ud 
«a.) 

8. fklookey Series j) In labor 4 hoars aad s 
abates. Saeriiced alts danry of head ud thorn 
(Flfi. 9 and ga.) 

9 (MocLey 31, Serio r6) Saertfiod baxtetfiddy 
alts deflrery a stHIbcirs baby alls labor cf ca< 
knos doratloD. nareata i abr*. (Fifa 1 tnf 


a-) 


)& f^Iockey j Ssies 7) FrtdplUU tbee. 
Sacrifl^ i bw alts dclimy of pbeeata. (Bp- 
and I l) 

The figures presented In TaUca II to \'II 
are a v er a ges for aH •peamoa tn the pu 
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ticular group indicated All measurements 
were made from the sagittal surface only 
It IS regretted tliat lack of space prc\ents 
the publication of all of the measurements 
at this time, and tliat only averages of 
the entire stages maj be presented Trends 
which are apparent within the stages arc 
thus not e\ndcnt, except for those which arc 
illustrated in tlie graph which is included 
Certam of these trends will be mentioned, 
then, wnthout presentation at this time of the 
evidence w'hicli substantiates them Also, in 
order to conscrs'c space, the ranges of the 
figures used in computation of the averages 
are not included in this communication The 
figures are sufficienth constant that tlie 
authors ascribe definite trend significance to 
them 

ANALYSIS OF STUDY 

The problem of precise differentiation of the 
fate of the vanous uterine segments in frozen 
sections of the human uterus offers difficulty 
because of the absence of gross fixed land- 
marks in this species After dilatation of the 
cervix has started there is no definite means of 




Fig I Sigittal section of ndult nonpregnant rlicsus 
uterus, (t t) A ,/l cTtcmal cervical lips, latcmal 
cervical lips, C, upper boundari of isthmus uten 

determining the upper boundaiy^ of the cerx'LY 
The bladder reflection, commonly stated as 
being a rather definite indication of the upper 
limit of the isthmus, has been found to be of 
no value in the instance of the human frozen 
sections Similarly, this pomt has been most 
disappointing as a landmark in the monkey 



Fig a 


Fig aa. 
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TAETF \T— THE PER CENT RETRACTION OF THE UPPER ^ND LO^^'ER UTERINE SEGMENTS IN 
^ELATI0™0 THE ORIGINAL INTERNAL CIRCIBIFERENCE OF THE UTERUS AND TO THE ORIG- 
INAL LENGTH OF THE SEGMENT IN QUESTION (FROM OJO TO 010) 


Stage 

No 

1 of 

cases 

Circum 
fcrencc 
cm 010 
to 010 

1 with lips 

! -v 

Dreum 
ference 
placenta 
to 010 

1 (LUS) 

! B 

1 Circum 
ference 
UUS 
(A— B) 

C 

% . 
of internal 

1 arcum 
fcrencc 
made up b\ 
L 0 S 

of mternal 
circum 
ference 
made up bj 
UUS 

i % 

re true 
tlOD 

LUS 

% 

retrac 

tion 

UUS 

1 % decrease In 

1 circumference due to 
retraction of 

L.US 

UUS 

Before labor (tenn^) 

3 

3 S 0 

10 7 

24 3 

30 6 

fig 4 





I 

S 

41 0 

13 0 

aS 0 

31 7 

6 S 3 





n \ 

3 

mm 

6 7 


31 I 

7S g 

t 48 4 

tl° 7 

67 7 

32 3 

n B 

7 

mm 

5 2 


19 0 

Si 0 

60 0 

I 0 

57 0 

43 0 

n c 

6 

1 aas 

S 6* 

1 16 9 

24 0 

7 S 1 

57 0 

40 0 

40 0 

60 0 


L.U.S lower utcnne segment or isthmlc sclent, U U upper utenne segment or corporeal segmenL 
♦Tins inaease is due to the failure of the L U S of case 24 to retracL 
ti3 o— 6 7-6 3+13 0-4S 4 *^ 
aS 0—35 0—3 0+ S o-*io 7% 

41 0-31 7-9 3 13 0-6 7*6 3 6 3+9 3-67 7 


surface of the uterus of monke} 21 The fetus, 
membranes and placenta have been removed 
The two lips of the ceiAux are apparent as 
ndges crossmg the uterus at its extreme 
lower extremiti and about 2 centimeters 
above this, respective!} The thickened “nng” 
above these ndges is the physiological retrac- 
tion nng The lower edge of the antenor 
placenta is seen to extend precisely to this 
nng, which marks the junction of lou er and 
upper uterine segments The postenor pla- 
centa w as seen to have been placed somewhat 
laterall}’-, but its Ion ermost extremity hken ise 
reached just to this nng In this specimen the 
maxunum retraction of the isthmus poste- 
norl} is readily exndent 
In the consideration of results, the exact 
proportions of the term uterus prior to the 
onset of labor have not been estimated The 
3 animals which were sacrificed pnor to 


labor were of smaller stature than the others 
of this senes In addition, the fetal propor- 
tions indicated that the animals were in late 
pregnanc}'^, but not yet at term The earty 
first stage measurements are therefore taken 
as bemg representative of maximum term size 
of the uterus 

The results wiU be discussed under two 
general headmgs (i) Changes in the uterus 
durmg labor, and (2) incidental pertinent ob- 
senmtions For the most part the results 
reqmre but little discussion since the illustra- 
tions and tables are self-explanaton’’ 

Changes VI t]te uterus during labor Stage I 
Dunng the first stage of labor there is only 
slight shortening in the total internal sagittal 
circumference of the uterus The dimensions 
of the cervix and the position of the cemcal 
lips with respect to the true conjugate arc 
similarly not altered significantly — this despite 


CENT OF THE TOTAL INTERNAL LONGITUDINAL CIRCUMFERENCE CON 
TRIBUTED B\ THE CERVIX, ISTHJHC SEGilENT, ANT) CORPUS AT THE DIFFERENT STAGES 


Stage 

: Isthmus 
cm 

including 
' intcmai 

T 

Total 

external 

bps 

cm 

B 

Total 

internal 

lips 

cm 

C 

Circumfer 
ence E 0 
to E .0 
without 
internal lips 
cm 

D 

Circumfer 
; ence O I O 
to 0 1 0 
including 
internal bps 

E 

Circumfer 
ence O -1 0 
toOIO 
without 
bps 
(E— C) 

F 

Isthmus 
without internal 
Iip 5 

Corpus 

Ccmi 

cm 

(A—C) 

G 

C" 

/o 

cm 

(F— G) 

% 

cm 

% 

Before labor 
(term^) 

B 

3 6 

3 2 

}6 4 

35 o 

33 S 

S s 

23 S 

24 3 

67 

I 

3 

6 1 

9 9 

I 

13 0 

4 I 

“ 0 

43 3 

41 o 1 

30 o ! 

11 o 

25 5 1 

sS o 


H 

4 

I 

9 S 

HA 1 

6 

4 S 

I 3 ; 

34 9 1 

31 “ 

30 4 

S 4 

15 4 ! 

2 S O 1 


3 

4 

8 1 

13 7 

II B 

5 2 

4 I 

I I 

30 I 

7 4 

6 3 

4 I 

*3 2 

33 3 

73 

H 

4 

I 1 

13 2 

j 11 c 

5 6 

4 4 

1 3 

6 I 

22 5 

I 

4 4 

i 6 9 
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3 1 
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16 9 
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4 1 

2 9 
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Flf. 1% u 

chosen the loirer border of the pticeaU u thitj of the corport*] •eyment and cerm. !■ 
being at the approiimite krwer Ie%Tl of the full cognuance then of the poHfbtc falHMitT 
corpus uteri Di addition to this in nuD> of of the Indicated upper extent of the tsthaiw 
the ^jeomms the uterioe wbC thickens uten we shall irfcr to the ijtiwc i«T*^ ” 
abruptl} from bekrr upward at a ic\'d coin- the uterus as bdog that portico whkh he* be- 
dding with the krwer border of tbe placenta, tw e en the internal Up* of the cervix belo* 
This finding adds credence to tbe arbitrary and Ci) the lower border of the piact ^ 
di\’Isioo indicated abo%e The authors realise (i) the region of a pb>‘skJogiau retrartxn 
full} that this b by DO means a precise indtca ring above By these means of dividanof^ 
tlon of the upper boundai} of the isthmus, ntenis one ma) follow In fuccesHve ipeamew 
Because of the conitanci of the findings the activity of the ctrpeml sefmeni tw 
boweiTr it appears that tbis Is a satisfaclon uUrnie stiwunl and tbe cemr 
means of indicating the actmty of this portion This means of differentiation b scD sm 

of the uterus m contiadistmction to tbe ac In Figure 3 which represents the intenat 



too 
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the cilcuUtMfij Id the UbJes, the loo m 
cnit roeanuemnit of the fim rtigc k Uto 

M »n ivera^ o< iJl fint »Uge udmtli, « hfTfu 
iDdi\Td ud timruJ* d Drmg th e fi rit rtige ihoi^ 
piogTtjilvt, flpiifiawt lifhmlc iborlewa| 
with no ilgnjfiftnt change in the corpoa. 

Staff II A Dnriof the ctriy p*rt of the 
Becood itage nthmlc retnctkm progrewei, tad 
at thlf tiiM be CO met m«T4m«t P roBf e w re 
ahortestng of the corpoa Is doit rridenL Thm 
b DO appreciable chaiige In the length of the 
ctrvii daring thb period. The dii^ in the 
lc\-d of the ccrvKal Gpi with ropect to the 
tree conjugate bowestr b marked It b teen 
that during this nibstagt the antenor Gp d 
the cervix rises abo^t the Ie\TJ of the tyra- 
phyiU. The posterior bp also rbes ilgDlhcant 
ly bat not &a eitenslM^ as the anterior 
SlaftllB Obviously just prior to the Hrth 
of a port nmeh descent of tie fehrs bu oc 
carted arid thb b reflected by an accrientwo 
In the rate of corporeal retracboD Ma rim d 
shortening of the bthmjc segment has already 
been anained and b aostained thronghcot 
this sobMigt. The length of the cnrii Itself 
has uud fT g ooe little change but the postbe 
of the Ups mth res p ec t to the true conlogtte 
ahows farther alteration Antenody the a 
temal remains at a high Ie\'cl aberve the 
■ymphysia, and postenorij the Dp has retched 
the le^l of the ncral promoatory 
Stat* II C Examination of the spcdmeni 
hi thb fubaUge shows that after a pari b born 
the utcnis contains but little of the fetus, most 
hfTTig feond m the vagina and that after half 
of the body of the fetus b bom the utena 
rrmtsms onl> pltcenta and amntofic flniJ 
Hence, moch slwrtening of the entire loogl- 
huffnal drcamfcrence should and does ocair 
It » of Interest that throughout the 

3 4ijg e\'ideTKe of long! 
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nor lip averaging almost 2 centimeters above 
the sjTnphysis, tlie posterior being located at 
about the level of the sacral promontor) The 
evtent to which the cervical lips nse in the 
monkeA' is greater than that re^ealed b}^ the 
frozen sections in the human being and also 
greater than tliat seen in tlie experience of 
obstetncians Since the upward excursion of 
the cenucal lips is limited bv the fascial sup- 
ports of the cervnx (which include tlie pubo- 
cemcal fascia and the transverse cenncal and 
sacrouterine ligaments), it is apparent that in 
the monkey these supports are more flexible 
than m the human being Caldwell and Still- 
man of the Sloane Hospital for Women hax e 
made preliminary' studies wluch clarify this 
subject m the parturient w oman Aletal clips 
have been placed upon the cerv'Lx and x-rav 
pictures made during the xarious stages of 
labor Their studies indicate that the cciwacal 
lips pull up considerably higher than is gen- 
erally’ believed, but not as high as in the 
monkev 

Stage in Dunng the third stage there is 
continued shortenmg of the corporeal and 
isthmic segments Cervneal length, again, is 
not sigmficanth altered The almost instant 
return of the uterus to its general contour prior 
to the beginning of pregnanev is well illus- 
trated by' specimen No 10, sacrificed one hour 
postpartum 

It has doubtless been observ'cd that in this 
discussion of uterine changes during labor no 
mention has been made of the “thinning” 
w'hich IS believed to occur normally' in the 
lower pole of the uterus Our findings show' 
that longtludtnal thinning or actual stretch- 
ing, does not occur normally in the isthmic 
segment m the monkey, w'lth the single excep- 
tion of the late second stage when the low’er 
pole of the uterus relaxes to receive the 
placenta All the evidence indicates that the 
region of the isthmus is not only the first por- 
tion of the uterus to undergo shortening in 
labor, but that, in addition, this shortening 
IS progressive, and sustained until the late 
second stage At cesarean section m the 
human being the illusion of thinning may pos- 
sibly be produced by the contrast of the more 
marked and evident corporeal retraction, to 
the lesser but maximal retraction of the isth- 



mus Anesthesia may also be a factor Actual 
longitudinal thinning of the isthmus may' 
occur under certain circumstances in the 
human uterus, but w'e find no evidence of this 
in the monkey, nor have we found definite 
evidence of it m the human frozen sections m 
the absence of disproportion In the instance 
of neglected disproportion the cervix is held 
fast by' the taut cervical supports Contrac- 
tions of the powerful corpus uteri of necessity 
lead to longitudinal stretching with injury and 
ultimate rupture of the w’eaker lower pole of 
the uterus The rupture of old cesarean sec- 
tion scars, often cited as evidence of isthmic 
thinning, occurs perhaps as frequently pnor to, 
as dunng, labor It is doubtless due to mecys- 
tasis or lengthening of the circular musde, 
which occurs as the isthmus adapts itself to its 
contents during the second half of pregnancy, 
or as it enlarges laterally during early labor to 
allow the passage of the fetus 
Incidental observations The exammation of 
the specimens bnngs to light many factors 
inadental to labor which heretofore have not 
been fully appreaated Among these are 


>C} 
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Unr^ rrtradiffn 0f tit carbcrtal musada 
lure As ms\ be observed In tnc IBostratkms 
rttniction U quite e^■al througberat tbc corpot 
in the first and third stages, and fairij n In 
the earl> second stage In the late tecond 
stage however retraction Is grossly imeqaal 
In the varxras parts of this itruchire. Certain 
of the human froicn sections, notaWy man) al 
those of Canton and Gonazdez, show afanllar 
Ii>equa]it> of corporeal at tha tnne 

ExofTTi^ vilh uUtmale complete oUtlera 
lion ej lit tafinol vaaJts As the cervical Dps 
me m the pel'is, so most the \'agfnal fomices 
rise. This accordloc-Uke action of the vagina 
Is perhaps not fully appreciated Its tremen- 
dous disiensibnit} Is sw Illustrated In Figures 
9 and 9a. 

Ecidenct ej heitnning stpaniun of Uk pU 
ctnia before compietian of the itcond ttogt if a 
roonkei la unrestrained In the third stage of 


OQ comparatlw anatoenica] and phrrioiodcil 
observatloua 

2 Froicn sagittal sections of 30 ifiana 
rhesus inonkc>-s at consecutive duuaoiojicil 
phases of late pregnancy labor and tbe peer 
pcrhim haw b«n m ade. Reproductions oi lo 
of these and of i of 3 noopregnant tnltraU 
are here ptesented- The entire sena has been 
thorooghlj studied with the view to determin- 
ing the precise changes which occur In tlw 
laboring pnmate uterus. The condudjoi 
recofdrf are based upon the analysfa of tie 
entire Bcncs of anhnalt. AD of the artflaUe 
human fitmeti sections have been limllarh 
anal3-ied. The latter are not presented at tla 
dme Although the human sped me ni wot 
liot iatiafactDr> for the observation of many 
of the details, one receive s the definite fanprei- 
non that tbe findings In tbe moniey are for 
tbe most part chaiacterlstK of those ocmiting 


labor she will pull upon the utnbDical cord In the buman being with ody a few minor 
immediately after the birth of the fetus, to quantitative difiertnces. Our ohservaUoos 
remow tbe placeuti. If It does not come coocrming the changes In the human uleros 
awa> after the fint pull. It nneralJi does so are geoenl]) hi agreement with the meddi 
after a few minutes. This ladicites that lo prepared by Diddi^Q and fieltibe which are 


tbe monkey the placenta Is almost compietety 
separated at the eikd of the aecood stage of 
Uoor Thu is verified by our sectioecs. Eerl> 
aeparmtioo of the placenta has often been 
postulated in tbe human being but there is no 
definite evidence dtber sopportmg or re/oUng 
It In fawr of such a postulation Is the recent 
coufimutioo bv Steer and SuHlTan In a large 
senes of cases that the placenta may be de 
Uwred almost mvarlabl) withhi 3 to 3 min 
uta after the babj if a Credt maneuver b 
performed at the moment when tbe uterus 
first adapts itself to its suddenl) diminished 
contents. Thb observation has been made bv 
numerous other workers since its ooglftal pres- 
entation by Chantrcull m 1870, foliowmg the 
lumreetion of Credt 


baaed upon a «hnqar analyiu of tbe homaa 
froxen sections. 


auioLiai ASP coscxtrsios* 

Tbe present nnderstanding of tbc anat 


3 In the fftS riagt of labor retracticiu h 
Indted chlefij to tbe isthmus uteri in the 
monkey Tbe btdnsic dhnensiocs of the ctf 
vli do not alter tppredabl> despte the ficU 
that dilatatiou occurs and that the Gps rbe to 
a sCghtb higher ^e^Tl In the peh^ii. Tbc total 
mterna] orcurafeience of the uterus and tbe 
mtemal arcumference of tbe corpus show 
ool> a iUgbt amount of reduction In tbe fint 
stage 

4 Intbejec*»d*<<j|e«^fflb*rlntbeiiwmey 
tbe te r v ii rather quickly retracts to or abme 
the true conjugate. Obviously this dcogstei 
ibe vagmal portion of the both canal On tbe 
basis of the total Internal drrumferener re- 
traction in the comas and Isthmus b at a 
proportionally « fnin«r rate during the esdv 
portion of tbe second stage, iltiimal Iilhmic 
Bbortenlng occurs cariy however and b ins- 
taioed until thb segment relaxes to rective 
tbe placenta. The corpus, on the contrary 

to manifest piugieaslw ibortcning 
•issu which becomes especially 
if i ' a part b born 


uterus has been outlined. Tbe n e^cen lt} of 
considering the isthmus uteri as an important 
and distinct part of the uterus has been em 
phasued. The tennhiology ^ 

and IS based 00 anatomkal pr / ♦ 
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5 The cervical lips ascend to a higher level 
m the monkey than m the human being 

6 The question of “thinnmg out of the 
lower uterme segment” is discussed bnefly 
Longitudinal lengthening of the isthmic seg- 
ment does not occur in the monkey, and 
human frozen sagittal sections do not support 
its occurrence in this speaes m the absence of 
disproportion The isthmic segment does 
seem relatively thin m contrast to the corpus 
which lies above The latter is more bulky to 
begm with, and it is possible that this may 
lead to the clinical impression of a “thinned 
out lower utenne segment,” whereas, in real- 
ity, the isthmus is undergoing perceptible 
longitudinal shortening Our matenal allows 
no conclusions concerning the activity of 
the arcular muscle of the isthmus dunng 
labor Obviously, however, definite circular 
lengthening of the lower pole of the uterus 
must occur in order that the fetus be allowed 
to pass Circular lengthenmg, then, may ac- 
count for thinning in the lower portion of the 
isthmic segment However, this does not ex- 
plain thinning as it is commonly thought to 
occur throughout this segment 

7 In the monkey, and likely in the human 
being, separation of the placenta is almost 
complete by the end of the second stage of 
labor In our specimens the lower edges of the 
placenta were separated by the tune a part 
was bom, after which separation of the re- 
mainder of the placenta progressed rapidly 

8 At the beginning of the third stage of 
labor the uterus shortens and retracts still 


further The placenta then hes partially m the 
vagina, partially m the lower pole of the uter- 
us After removal of the placenta there is 
almost instant return of liie uterus to its 
general shape pnor to pregnancy 

9 Some mcidental observations are recorded 

The authors wish to express their appreciation to Miss 
Charlotte Holt for her interest in the preparation of the 
illustrations which accompany this presentation 
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SURGER-i G\'NECOLOGY AND OBSTCTRICS 


Unevtn rrlrocUoH of Utt corPorcol mutcvla 
lart As maj be obsen-ed In txie IDustrationa, 
retrsctJon Is quite even throughout the cojpns 
In the first and third »tagea, and faltl) so In 
the early second stage. In the late aecond 
stage hoTTcver retraction is grossly unequal 
m the vanoua parts of this stracture. Certain 
of the human froien sections, notably man\ of 
those of Canton and Gonxale* show slmHor 
Incquahtv of corporeal thickness at this thw 
Ejxnrnon vrttb tdlmait ccmpieU obitUra 
lion ef tie taglinjJ vcuUs Aa the cervical 
rise In the pelvis, so must the \- agirnl fomlccs 
rise- This accordkm Hke action ^ the vagina 
ts perhaps not fully appreoated. Its tranen- 
dcKB dlstensTbUity ia vrtm Hhistrated in ngurca 
9 and 9a. 

Extdenc* of beglnsung stparalion of lie fia 
cenia befort ccMpUtioH of Ike stcond itage. If a 
monkev la unroKtrainea in the third stage o< 
labor she will ptifl upon the ambOlcal cord 
immediately siter the birth of the fetus, to 
remov'c the placentt If it does not come 
awxv after tiU first puH, it genertOy does ao 
after a few minutes. This mdkates that m 
the monkey the placenta Is almost completely 

X rated at the end of the second stage of 
r Thu is verified by our sectioca. Earii 
seporatioa of the placmta has often been 
postulated In the human being butthereono 
d efini te evidence dthcT supporting or refuting 
it- In fa\-or of aoch a pioftmatioa u the recent 
confirmatioa by Steer and SoIIiTan In a large 
series of cases that the placenta may be de 
Ilvered almost Invinahlv within 1 to 3 min- 
utes after the baby if a Crcdfi maneuver is 
periormed at the moroent when the uterus 
tirst adapts Itself to its suddenly drmlnhhed 
contents. This observitloa has been made by 
nnioerousother workers since Itsormnal pres- 
entation by ChantreoII In 1870 fodowing the 
suggestion of Crcd6 

KT TtfUt VV AISD coi»CLnsio«s 
r The present imdcrstaadlog of the anat 
omy of the noenpregnant and eariy^regnant 
uterus been outlined The neasrity ol 
considering the Isthmus uten as an important 
and distinct part of the uterus has bra em 
phwT^n-d The temrinology used Is defined, 
and b based on anatomical ph}UoiogKal, and 


on comparatlrt anatomical and phyik-ia] 
observatiDns, ^ 

a Frosen sagittal sections of jo Itaaos 
rhesus monkeys at consecutive, dunaJcwfcJ 
phases of late pregnancy labor and fte^o 
pethim haw been made. Reproductioasef w 
of these and of i of 3 Donpregnant irrfmiy 
arc here presenterL The entire series hu bees 
thoroughly studied with the view to detemin 
Ing the precise changes which oamr In tie 
laboring prnnatc uterus. The coochttBS 
recorded are based upon the anilywi of tk 
entire series of anlmiW AH of tie tvtSiUe 
human froaen sections have bcai sfanUiriT 
aualyiecL The latter are not presented at tha 
time, \Jthough the human spedmou wen 
not satisfactory for the obsemtioo of miny 
of the details, one lec ef f a the nnprej- 
skm that the findings In the monkey tic (oc 
the most part characteristic of tlwse o oum et 
m the human bemg with only a few mfaer 
quantitative diffejcncts. Our obsemlijia 
CDDCemiog the changes m the bocssii otnta 
are gener^v In agreenmt with the modeb 
prepared by TH etuw n tsd Belakle, which an 
us^ upon a rimiltr tniiyas of the humn 
hoses sections. 

3 In the Jif^i siagt ef hber retncticio b 
I hmted chiefiy to the isthmus uteri in the 
monkey The Intrinsic dlmeniions of the Cff 
via do not alter appreaahly despite the ftcti 
that dHataiion occurs and that the Ups rae to 
a slightly higher level fai the pelvis. The total 
internal drcumfcTence of the uterus and the 
internal drcumference of the cc*pus sho*^ 
only a atighf amount of leductioo m the firrt 
stage. 

4> In thesfcewrfrijrf themookey 

the cemx rather quickly retracts to or abort 
the true conjugate. Obvionsly this doagiles 
the vaginal portwn of the bath cansL On the 
basis of the total internal drcumference rt- 
tractmo m the cotoo and Bthmus b at * 
proportionally tbnllir rate dunuf the 
portion of the second stageu Marimal bthmic 
shortening occurs eiriy however and a tu^ 
tained until this segment r rl a t e a to rectire 
tire rdicenta. The corpus, on the centre^' 
contmues to manifest progrewivc dwrtKi^ 
or brachyitaiis, which become* espediuy 
malted after a part u bom 
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5 The cervical lips ascend to a higher level 
m the monkey than in the human being 

6 The question of “thinnmg out of the 
lower uterme segment” is discussed briefly 
Longitudmal lengthenmg of the isthmic seg- 
ment does not occur m the monkey, and 
human frozen sagittal sections do not support 
its occurrence m this species in the absence of 
disproportion The isthmic segment does 
seem relatively thin in contrast to the corpus 
which lies above The latter is more bulky to 
begm with, and it is possible that this may 
lead to the clmical impression of a “thinned 
out lower utenne segment,” whereas, m real- 
ity, the isthmus is undergomg perceptible 
longitudmal shortening Our material allows 
no conclusions concermng the activity of 
the arcular muscle of the isthmus durmg 
labor Obviously, however, definite arcular 
lengthenmg of the lower pole of the uterus 
must occur in order that the fetus be allowed 
to pass Circular lengthenmg, then, may ac- 
count for thinning in the lower portion of the 
isthmic segment However, this does not ex- 
plain thinnmg as it is commonly thought to 
occur throughout this segment 

7 In the monkey, and likely m the human 
bemg, separation of the placenta is almost 
complete by the end of the second stage of 
labor In our specimens the lower edges of the 
placenta were separated by the time a part 
was bom, after which separation of the re- 
mainder of the placenta progressed rapidly 

8 At the begmnmg of the third stage of 
labor the uterus shortens and retracts still 


further The placenta then hes partially m the 
vagina, partially m the lower pole of the uter- 
us After removal of the placenta there is 
almost instant return of ^e uterus to its 
general shape pnor to pregnancy 

9 Some incidental observations are recorded 

The authors wish to express their appreciation to Miss 
Charlotte Holt for her interest in the preparation of the 
illustrations w hich accompany this presentation 
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RECURRENT FRACTURE 

mUJA-M A EVANS J »LD Dctmt. Andoj- 


I T b conuDooh bdit\«i th»t when a. fracture 
bealj wfthoDt defocrmty the booe itructiire 
at the fradirre dte u u &ttq If oot more ao 
than before. Thu certainly acemj to be 
tine In roo»t hutaDCe*. Fractorc* irhlch recnr 
at the ote of a fractnre deformity or of an old 
pathokigkal proem where thoe b nructnial 
weaknen are caiOr nndei U oo d rnH do not call 
for cornment Socli t e cmrm t fractures were ap- 
parently freement In the time before Roent(cn 
and lister vWn woond InfectloD and the 
curate redaetkm of fracture deforndtiet were 
more commoo There b, howerer. a croop of 
cases deserving coulderalioD in which the casse 
of refractnre is not as apporenL 
Small rrorot of theac caset have r ecr i re d com- 
ment in the tmtipean DteraUire. Troril, la 1917 
r ep o rted 4 cases mentioned a few others. lie 
pointed out that the new fracture is oem an 
anator^cai copy of the old ooe even when the 
latter b not cccnpletelr healed EKaeaae atrophy 
and foreign botfiet at the fracture site were 
thoniht to predupoae to refractoR Hb cases Id- 
dodedf ) a 50TeBroldman witha fnetueof the 
facuTMXu diaft ahowfog oxnpfeCe beoliog a/ter 
operative redoction and then refracture c 
months later (s) fractures of the mid rtdhis and 
ntna In a ij Toar old patient redoced open 
opeiatioo and Ivory implants, and a refracture 
7 roonthi later (i) f Iractures of the femonJ 
neck occurring 6 years apart in a 65 year old male 
and {<) 3 fracturea of the llbii the third ooe 
occurring it years after the other two In a 31 
\Tar old male 

PeilU, in 19^7 reported 6 cases m children be 
tween 9 and 16 years of age of whom were 
sfblingv The children were otherwiso healthy 
and there lad been no other fracturea. The In 
icrval between the fractnres was from 5 week# t 
mcaths. As a poaslhle oplanatioa the gave 
deficient calha production at the first fracture 
site due to the very limited Injury to the peii- 
oateum. Two of the fractures were tabperkiateal 
In t\-pe and there was formation of caldum-poor 
cooes, such as are teen In hunger osteopathy and 
the so called chronic” fracture Other factors 
consideTed were bte rtsulU of tUrvalkn during 
the war and an avitaminoaa of the winter months, 

ttmliT i n kKT Oil*Tw 

Uchwu 


huamuch as the cases appeared at that — m tf 

theyear It was further noted that all fractira 

had occurred b the ndd-<Eapbyib and It ra be 
Ueved that an Injury to the nutrient artery aad 
the resultant changes b the bene might be a bait 
for refractnre. 

Strauss and Mandel, b 193s reported 7 po- 
tleoti with fractures iwnu lng after latcmh cf 
4.7 Jv ifi >8, 3* and 36 weeks. Tbepatireb 
were between 6 and #7 \ears of age 3—14, 17 
and 6 yeara of age— had craclnresb tie/errana, 
3 b IcFWtT 1 <% and i b the thbh- Altlwiji 
the fractures recurred at the exact sites cf the dd 
fracturea, Ibev pointed out the slightly {E fla e sl 
chaiaclfT and ermfiguratfoo of tie fractare Baci. 
They recarded refracturca of thb type as very 
nue and ctamdeied nulnutddon u a factor 
b ifaelr causa tkn. 

Slariercs b 939, has reported t 6 curt ef re 
fnetore but most cf these mu i re d b a«i b 
which there was much def er laty at the fiat 
fracture site cr b which the first fnetsre bd 
been com plicated by infection, b 6 fastiacti. 
bosrever thehubforrefractoiewuBotaoRiJ&r 
apparent These patients were 13, ir ir >3 
Slid ts rears f age and the fractcues had recur 
reduter btrrrubof &, II 6 5 si andii eels, 
re»ctively 

The X ray wu used very sparingly and, fa s« 
of the it would appear that the hesllog cf 
the fracture bad not been complete The aalhcr 
gites the geneTal ansea of defective beaEng akkh 
are well known but has regarded fractures d the 
foceaim b children ta a special inst ance , ^nere 
the fractures may be subperiosteal alth fa«f- 
ficient injury to the periosteum to esuse cilha 
fonnadoo or there may be bjuiy to nene 
or nutrient artery as ponlble basil fer tic re 

MVTiaixt 

In a stud) of refractnre, one may first coosJdrr 

group cf cases b which there is some deffl^ 
strable »nd reasonable basis for the second rrac 
t re We have encountered Instances of 
etaExed and local pathological coodltfcns cf be* 
which pretDspoaed to refractnre and ooe bstana 
b which a fractare had recurred many jvan 
after the Iroplantalioo of a foreigB body fa I* 
socceseful repair of the first fracture. 



EVANS RECURRENT FRACTURE 


205 


Multiple fractures are a weU recognized feature 
of osteogenesis imperfecta, but perhaps less well 
recognized is the tendency for the fractures to 
recur at the same site in different bones This is 
well illustrated m Case i m which there were 
mulUple fractures of both femora and of the right 
tibia, the recurrent fractures appeanng at, or near, 
the old fracture sites This is in part due to the 
deformity mth which healmg occurred, resulting 
in a structural weakness which predisposed to a 
refracture at that point In other instances, how- 
ever, it would appear that the healmg of the frac- 
ture had occurred with the formation of par- 
ticularly fragile bone in that area and this seems 
to be borne out by the character of the recurrent 
fracture Ime 

Recurrent fractures m an area of pathological 
bone structure and at the site of a foreign body 
are readily understood and are well illustrated 
by Cases 2 and 3 Nevertheless, it is of interest 
to observe that although the healmg of the first 
fracture m Case 2 was apparently quite normal, 
m reahty an osteitis fibrosa had developed and 
was not discovered until the time of the second 
fracture In Case 3 there was without doubt a 
fragihty of the bone structure about the bone 
screw implants, but this was not evident from an 
exammation of bone structure by x-ray either 
at the new fracture site or of the mtact bone 
about the proximal screw Not only had there 
been no absorption of bone about the screws, but 
the bone was unusually dense 
The largest group of cases in this senes is made 
up of those havmg recurrent fractures of the 
bones of the forearm Others have commented 
on the peculiar habdity of fractures involving the 
shafts of the radius and ulna m children to recur, 
and this is borne out by the fact that we have en- 
countered 8 such cases although this is not one 
of the most common sites of fracture either m 
children or adults The most common fracture 
in children is at the lower end of the radial diaphy- 
sis, I to 2 centimeters proximal to the distal 
epiphyseal line No instances of a refracture in 
this area were encountered, and it may be inferred 
that here heahng takes place with the formation 
of a bone structure more solid than before This 
idea receives some support from Cases 16 and 
17, m which a CoUes’ type of fracture was fol- 
lowed after a short interval, in i mstance only 3 
months, by a second mjury with fracture m the 
forearm Although the type of injury seemed to 
be due to the same mechamcal forces, the second 
fracture did not occur at the old fracture site 
which would have been the case if that were a 
locus vnnons resiste 7 iiiae, but rather m the shaft 


some distance proximal to the old fracture site 
The 8 cases with recurrent fractures m the mid- 
portion of the shafts of the radius and ulna give 
evidence that m children, at least, healmg of 
fractures in this area may fail to restore the bone 
to Its onginal strength The altered character of 
the bone structure after healing is shown by the 
pecuhar configuration of the second fracture lines 
which was observed in aU instances and suggests 
an abnormal fragility of the bone These second 
fracture lines resemble the fracture lines seen m 
osteogenesis imperfecta, as weU as the fracture 
Imes observed in ncLets and the “insufficiency 
fracture” described by Hansson and others 
One reason that has been suggested for the in- 
creased fragihty in these cases is an mvolvement 
of the nutnent foramen and a consequent impair- 
ment of the blood supply to the bone This is 
conceivable in Cases 4, 6, 10, and ii, but would 
not apply to Cases 5, 7, 8, and 9, m which the 
fractures have occurred at some distance from 
the positions usually given for the nutnent 
foramen Nevertheless, it is possible that m the 
shaft where the cortex and medulla are sharply 
differentiated, the blood vessels or nerves may 
be more senously mjured than in the cancellous 
portions without actual involvement of the fora- 
men 

Other possibihties for the fragihty of the bone 
are the comphcations present dunng heahng in 
some of the cases a pressure ulcer m the skin of 
Case 4, a respiratory infection and incomplete 
immobilization of the arm m Case 7, chickenpox 
in Case 9, and soft tissue atrophy m Case 10 
A further possibility is a constitutional pe- 
culianty of these children Many of them tended 
to be undemounshed, and the extremities were 
stnkmgly thin and wiry Six of the 8 were defi- 
nitely below the average weight for then age and 
height and were described as “poor eaters” and 
“delicate,” as compared with their brothers and 
sisters A rmld form of osteogenesis imperfecta is 
suggested by the thm bluish sclerae and the hyper- 
flexibility of the ligaments which many showed 
In the treatment of fractures of the forearm m 
children, where the shafts of the radius and ulna 
are involved, it seems advisable to recommend 
that these children, and those responsible for 
then care, guard against the possibility of further 
injury even after recovery seems complete The 
habihty to refracture might also be lessened if 
the food mtake could be increased and the nu- 
tritional state improved 
Comparable m many respects to the 8 cases of 
refracture m the radius and ulna are the 2 cases 
(12 and 13) of refracture m the clavicle The 




iluifts wfit In^xivfd wLsu ChccortQ lod ntcdoUa pncnVi] bv i defitJtt icote tmuBi 
are abaipl) dIffnntbtH ud cmt iIm oalxlnit arvTre pab acd adi lojarr wu nsUiMdlaT 
foramm. Both chUdren toffoMd oppn nsplra allchtl> dL^mst wav dih^ dlffrmt drts»- 
lor> Wectiocs donag the period of lieaUn* aad auncn. hUith Iiamm usoBy 5 aTti« tl» 
the character <d the lecozKl fcactare I do bdl arand metaUml bcoe althoDfh Flodi las de 
catcd an abnorcuil frsj^t) of the bone Some acribed ooe in the fifth ccatataml b deformed 
feittuo of oateoMetb Imperfecta were otwervTd loot. FoithenDore ^ataoojccfs itatn Out 
inCaae t and thn patient was bekrw the vrrage metatanal (racturo doe to moacle ttiam may 
wrijtht for hii beljtht Bod age teoir Although the oboJt} In this Instance nor 

Two cases remain which pcoeot certain new have been productive of muide and bone unfa, 
featores and raise new (protioDS. Case 14 boot an mddkns history- of progressive pain wllboct 
strkrtJ} pertinent (0 this study for allhoogfa the acute injury which b chanctenstK of nuith foot 
I fracture sites in the tibia appear identical, b quite aniHe the histary in thb cose. Tbe 
the grcTwth of ih booe during the Interval of 6 rather short interval between the fracture* sag 
yean has displaced the old fracture site some gefts that beahng may not bare been cocoplele 
distance dbtai t the new fracture site. Thus at the tboe 0# the refnetnre Thb b ccetn 
«e are not faced with a true esceptioo to the ob- dieted, however bj tbe ficts Unt the paDcnt 
servatkm that refractmes occur In the compact made a complete dlnfcil i c cuv ct> after each 
structure of the shaft rather than in the spoogy fractore uimg hb foot in a nocnial imnner agob 
areas t the cods of the kmg bone*. Ctse s mlthoot pain and that tbe new fracture Ena ww 
coocems a verv obese boy oi 18 who sustaineo f alighth diHereut ccmfiguration than the o« 


3 fractures iu the same area of the fifth meta 
tarsal booe with Intervals of 5 W months and aK 
Djonths between them, The fractures mere eoii 



ones. 

rermea rvers on aECfsam ravemis 
Upoo the obaCTvalion of a recurreat fractam 
the qoestloQ arises as to whether the healing « 
the first was complete. In tome of the ca*i t* 
x-rav studies Indicated compJete b rafing and o 
■n cases there was cJmfc al eridence of beaEcg 
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\pril •'o, 1038 Xupisl 30 , 1038 \o\cmI>er 30, 103S ^tpicmhcr 14 lo^o 


I IR 2 Cit<> I Simihr chnnRcs arc '^icn in the ripbt tliiRh wlnrc frncturo< Ilf the 
femur art f now n to Ins i, occurred in June 1037 M>c>l '038, \urus|, 1038, and (’) 
September 1030 


ns indicntcd b) normal use of the part without 
pain Ihc inlcrsal between the fraclurcb, al- 
though in some instances bircU over t months, 
tscceded the pcntMl generalh considered neces 
sar\ for he ding in uncomplicated cai^is How- 
ever, the available clinical evadence of complete 
healing of human fractures is admittedlv not cn- 
lirelv adequ ifc ind for further information one 
must turn to animal evpenmentation 1 indsav 
and Howes, in k;-,!, rcjiortcd studies on the 
breaking strength of healing fractures in the 
lilnilas of rats Fhtv quote lanchc to the cfTcct 
th It the healing r ite in bone w i*; the same for all 
animils that he studied ijo that their results mav 
hive an ipiihcabililv to min Ihev found the 
lire iking inunt of the rat tibula to be at a strain 
of from 38s to grim-- Dunng he ding, 
strength lir-t a]i]Kared it the fraeturc site on the 
sivth d IV and then w is a rise in strength to an 
avenge resistance of .,41 gnms at 3i div-. 1 his 
w IS followed bv a sliglit f q] to prims on the 
tliirtv third dav and a subsequent ri^e to 4<i^ 
gnms It 4:; (lavs \t this time the bone at the 
frutiin sn(. w.ie as lirm as elsewhere ind then 
w IS 110 predde'ction for the fneture to <KCur at 
the old irietiire spi 1 In first piak oi healini: 
strength eoiiieideal with tin ma\imum e \tent mil 
di isite of the cillus and the suIi-h qiie lit fill wns 
loTelated with the ibseiqition of the e illus sur- 
rounding the bone ind in the medullan riiial 
1 iirtlur oliM-rv itio.is ttntl with llu t its en v in 
' ' da Is vliowcal most ei' istste ntlv th it change - 
m lit qmnliiv ol foul lonsunid ind ihe rifs 


V eight exert a strong influence on both the healing 
anel the normal breaking strength of the fibul is ' 
The greatest loss of strength was noted on a high 
cirbohvdntc diet with lesser changes on a high 
fat low calcium diet Maximum healing strength 
w IS obtained in about 45 davs on all diets 
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h D < yT*T oid boy 5 yt*n tfttr tb* <« 1|— 1 factm 
^hcm ^ na^t imttd by open epenBoo and tbo (apkabaa 


Doamberr 9 ^ lUrefe O, Mp. Jaly > 

Fit- 4> Cmo 1 . T raonat Iractons la the cbftfl ol 
the nfht bhia tn boy ho »»»»•>"<«< iW 

ootfa*! Iractan oo Xoroaber c pjj. t the t^r e< j 


K:u<i> A leilew of this oatonsl m pobfibed 
En t moDognfh Eertx, la 1936. RemrmU 


ooftnal li'wUue 00 Xorsaber <, pjj. t the t^r of s 
ratn od 7 nvwthi Tb* onffniJ fim* ue M vtilahit 
DQt the report bdnts ao shDorsHtny b tW boo* tone 


fnctsra danu sttadu of tcarrj yen ny a t ed 
In nlkn bv Kidmd irdter In 1749, Uead h 
1761 hluriqua in 763 Eefl la iisS, CslEn 
In 798 Himrofch In 1S30, Bodd m &401 ud 
Ifocn in 859. Iflvl uid Fnenhri rtodied tha 
phniomepoD a p tr lm enUfl/ sod fooml that 
•curvy mav aoftrn a caDos alretdv fonnol tad 
faaUuie ndraotare. Thdr findings wm mp- 
parted bt the crpenmeBta 0/ ScMijtww and 
CDolntOcted by llio*e of Rocgbolt. Herli iwh 
expciimenU 00 scoitrnlk ruiM pip and erndd 
Dot aubetantiate the ctndoslQcs a Ind and 
Fraenhel. Thirteen iritmsU with trartmea cf the 
fibula were pla^ on a loirbutic dirt a/tfl' »8 
dayi, and (fled in from u t 7 ‘I*!?- ^ 
of the fnctmei were found well healed. Iltrain 
osteopathy and the oanuTence f a chreade frac^ 
tore aa the remit of rocchanfcaJ atrain are 

0 an esplanatlcaj for the otwervatiotia In Kod»i 

M^IVwa and in the aritmak fttidJcd by land aad 
FnenhcL Delayed healinf of fruimes in 
}ects deficient in TiUmlni A, B and D has 
reported In the cues of recurrent fraclneyi» 
we have stodied there was do evidcoce cf vltamia 
deficiency either in the hatoay of food Inti^ « 
In the ppeartnee cf the bcaie atracture. flc’* 
ever an l oipimi ve namber of the patknta 
underweight and had pocr app^to so that 
po*ihahty of sock food deficiency and efietan' 
orteopathy must be coniidefed. .1^ 1- 

A namber cf papers haw appeared, ciley ™ 
»lw» ffirr l m Hfowtnre QD the ocoinnKe c» *a- 


bot the report bdwates no shDoraatny ta tW boo> wiu. 
tare at the fradare dte at that rfww« twabou *sa 
arparadr «thdsctDty cysbe (oraaikn m 

daLurered at the tme of the eeocetd tractare ea Decenber 
7, 9J&. A third fzaccon occurred os Jaly p, oso> *"■* 
tab was iolkwed by wcrtkal eiricndea ith niagiwb 
of oatdeb filauM cywlca od uw miterU rmorwl tor 
patboSocical itody 


Haebler and Relas, In 1936 made stadiea <m 
the tmakin tad bending atro^^ of grcised canine 
loog boDca. No reladoa could be estabfiibed be 
tween the fiexlbfhty to bending or tenilcn and 
the age, wel^t, lengtlug in the caldum or water 
cootent of the bone. This is admittedly in coo 
trast toman m whan the fragility of bow In the 
aged and the fiexibfbty of the booes In the cfaDd 
are wdJ recognJied. Marked difference* were 
found in different bonee of the moc animal. In 
stndie* OCL T^Ting fnctnies they found (hat the 
extent and density of the caBos as drmopitiated 


by X ray may be imskadlng in estimating the 
itrcngtb at the fracture site and there waa no 
doae co cT cla tko between tbe calonm cootent of 
the deed material at the fiactnie art and the 
finnneti of healing ^ater content leeiDed to be 
of ctauideTable bnportaoce. TTiey beOered the 
best e\’idcncB of beahng to be p i inVurw nmlei 
strain. 

Tbe effect of tbe diet and vitamin intake on tbe 
beahng of fractum has been sobTect to mach 
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sidious or chronic fracture The best examples 
are the march foot and the fissure fracture of the 
tibia which are prone to occur m young military 
recruits subjected to unaccustomed strain Cases 
have been descnbed and discussed by Koch, 01 - 
lonquist, Reischauer, Hansson, Pfahler, and 
others It is generally agreed that there is no 
acute trauma, but that under the influence of 
prolonged strain a penosteal proliferation occurs 
followed by the appearance of a fissure in the 
cortex The symptoms are insidious m onset and 
progressive m character The first x-ray studies 
may be negative as the callus does not become 
demonstrable for 8 weeks or more (Koch) Frac- 
tures of this type also are seen in undernounshed 
individuals as a manifestation of a hunger oste- 
opathy or nckets Although the fracture lines 
bear a certain resemblance to the refractures seen 
in this study, an identity cannot be estabhshed, 
for in all of our cases the refracture was accompa- 
med by a very definite history of acute trauma, 
and there was no defornuty or habit of behavior 
productive of a chronic stram Furthermore, the 
old fractures were symptomless at the time of the 
refracture 

CONCLUSIONS 

1 Fractures are prone to recur when a general 
or local disease of the bone is present, when heal- 
ing has occurred with deformity, and at the site 
of a foreign body The basis for such fractures is 
readily understandable 

2 A fracture maj also recur at an old fracture 
site after healing has apparently been complete 
and m the absence of a significant deformity or 
recognizable complicating pathological process 

3 The character of the neu fracture indicates 
an abnormal fragdity of bone at old fracture site 

4 Recurrent fractures of this type are most 
often seen in the shafts of the radius and ulna of 
children Such children are apt to have poor 
appebtes and to be of less than average weight 
ivith thin extremities The flexible ligaments and 
blue sclerae which many of them show suggest a 
consUtutional background in common with 
osteogenesis imperfecta 

5 It seems desirable for chddren who have 
had fractures of the shafts of the radius and ulna 
to take parUcular care against a second injury' 
e\en after the healing of Uie first injury appears 
complete and to increase their food intake for 
the improaement of their nutntional state 

CASE REPORTS 

CAsr I M S ,C H D 3 140 A white female of F nglish 
nalionahly bom on March 15, 1932, «as first seen at the 



September 5, 1939 August 12, 1940 


Fig 6 Case 4 Recurrent fractures of the left radius 
and ulna m a 9 year old boy after inter\al of i year and 
I month First view shows appearance of healing at frac 
ture sites 6 w ceks after the firet injury Healing was com- 
plicated by a pressure sore but recovery was cientually 
complete Second \iew showang new fractures of different 
character at the old fracture sites 

Chddren’s Hospital m April, 1938, having recently sus- 
tained a spontaneous fracture of the left femur The dates 
of previous and subsequent fractures are as follow s the left 
femur in \pnl, 1933, ^pnl, 1938, ^pnl, 1939, and August, 
1940, the nght femur in June, 1937, April, 1938, August, 
1938 and (?) September, 1939, the nght tibia m Novem- 
ber, 1938, September, 1939, and December, 1939 

On May 28, 1938, the neck was explored surgically and 
a parathyroid gland somewhat larger than usual, encoun 
tered at the right lower pole of the thyuoid gland, was 
removed Microscopic study of the specimen revealed 
nothing remarkable and the operation had no demon 
strablc effect on the patient’s course Theelin was given 
for a penod without effect An x ray study of the spine in 
September, 1939 showed a low mmeral content of the bone 
structure and the vertebral bodies had a marked bi 
concave configuration as the result of expansion of the 
intervertebral discs Multiple fractures of the ribs were 
also noted The fractures of the left femur arc illustrated 
in Figure i and show the tendency to recurrence m the 
areas of abnormal bone structure at the old fracture sites 
The condibon has been regarded as an osteogenesis imper 
fecta and except for the deformities inadcnt to that, the 
physical examinations hav e not been remarkable 

CtsE 2 R. r , C H 92720 This boy bom of French 
Canadian parentage on Apnl 25, 1030, was first seen at the 
Children’s Hospital in 1932 for bronchoscopic removal of 
a peanut He was next seen on December 7, 193S, giving 
a history of falling while chasing another bov and injunng 
his right leg It was later learned that a fracture had 
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meters There had been no other fractures than those here 
desenbed, and m a family of s other siblings only one 
fracture had occurred and that was sustained m an auto 
acadent The diet had been adequate and well balanced 
The sclerae appeared bluish but there was no deafness or 
abnormal fleobiht} of the ligaments 

Case 4 S A,C H C This Anncnian bo> , horn 

on March a tgjr, fell while climbing the back of a chair 
and mjured his right arm in April, igj? The a ray 
studies revealed greenstick fractures of the midradius and 
ulna Followang mampulation and immobilization satis 
factory heahng occurred wathout deformity or disabihty 
On July 22 , igyg, in a fight o\er a toy ivagon, he was 
attacked by another boy and the two fell to the ground on 
his outstretched left arm N ray studies made m Provi 
dence, Rhode Island, showed fractures of the middle 
thirds of the left radius and ulna wath lateral and antenor 
angulation at the fracture sites The deformities were 
reduced, and a fetation dressing was applied On August 
7 a large pressure sore was disco\ered and a new dressing 
was apphed On lus return to Detroit, x ray studies were 
made at the Children’s Hospital on September s, igyg 
(Fig 6), and the fracture sites are well shown wath bony 
union occurrmg in a satisfactory manner The child re 
covered the use of his arm completely 
Enlarged tonsils were removed on Apnl 22 , ig4o, and 
at that time the physical examination was otherwise 
negatire. 

In August, 1940, while boxmg he was tripped by his 
opponent and fell backward on his extended left wnst 
X. ray studies on August 12 , 1940 (Fig 6), showed new 
fractures in the middle thirds of the left radius and ulna 
It was evident that complete healing had occurred at the 
old fracture sites and the new fractures, although occurring 
in the same area, had a shghUy different configuration of 
the fracture Imes Followmg manipulation, heahng agam 
took place 

The boy appeared quite thm and very active, weighing 
about 24 kilograms with a height of 131 centimeters This 
IS a constitutional type shown by his parents and a sister 
He was described as a “poor eater” but with no pecuhan- 
bes of taste and with a good vitanun intake No fractures 
other than those described have been sustained by him or 
his fam^ The sclerae were rather thin but not defimtely 
blue There was no deafness The ligaments about the 
jomts were quite flexible but not abnormally so 

Case 5 \V S , C H 1 18080 A male child, bom 
January 15, 1933, of German extraction, was first seen at 
the Children’s Hospital in November, 1936, when a ton 
siUectomy was performed for large tons^ The physical 
examination was otherwise negative On November 26 , 
1939, he was pushed from a porch by his brother and sus 
tamed fractures of the right radius and ulna (Fig 7) The 
deformity was reduced by mampulation, and immobiliza 
tion in plaster was earned out for 10 weeks Frequent 
X ray exanunations revealed satisfactory progress in ncal 
mg, and on March 26, 1040, heahng was thought to be 
complete The climcal findings confirmed this, and the boy 
made free use of his arm without complamt 
On April 28, 1940, 5 months after the previous injury 
and 2j^ months after free use of the arm was allowed, he 
sustamed a new injury to the nght forearm m a fall while 
jumpmg durmg a game The x-ray exammations revealed 
new fractures of the radius and ulna at the old fracture 
sites There was, however, a shghtly different configura 
tion of the fracture hnes Immobihzabon m plaster for 
7 weeks resulted in sabsfactory heahng at both fracture 
sites 

At an mterview on October 16, 1940, the x ray ex- 
aminabon showed complete heahng with minimal de 



February 23, 1940 March ii, 1940 June 27, 1940 


Fig 8 Case 6 Recurrent fractures of the nght radius 
and ubia in a poorly nounshed, 7 year old girl, after an 
interval of 4 months and 2 weeks Heahng of the first 
fractures seemed sabsfactory clinically and by x-ray on 
March ii, 1940, weeks after the injury The second 
fractures are disUnctly different in character and delinea- 
tion although occumng at the old fracture sites 

formity, and there was free use of the arm wuthout dis- 
comfort He appeared to be a rather thm and very acUve 
boy, weighing 27 kilograms with a height of 129 cenU 
meters He had suffered no fractures other than those 
desenbed but gave evidence of many mmor cuts and 
bruises There was no deafness but the sclerae were 
shghtly bluish and the hgaments were of somewhat more 
than average flexibihtj 

Case 6 L D,C H 105617 A girl of Insh parentage, 
bom on December 12, 1932, was first seen in the Out 
Pabent Department in 1934, wath eczema She com 
plumed of a prolonged cold wath cough m 1939 and much 
enlarged tonsils were found The tuberculin skin test was 
negative 

On February 16, 1940, her nght arm was pulled violently 
while playmg wath an older girl, and an x ray exammabon 
1 week later revealed transverse fractures of the middle 
thirds of the radius and ulna, the only deformity being a 
slight anterior angulation at the fracture sites Immobili 
zation in plaster was earned out for 6 weeks, and there was 
the usual progress m healmg observed chnically and by 
X ray At the end of 6 w eeks she was allowed free use of 
the arm and, although wnbng with the nght hand, she 
contmued to use the left for eatmg and stnkmg other 
children 

The second injury occurred on June 27, 1940, m a fall 
from a bicycle, and new fractures of the nght radius and 
ulna w ere observed at the old fracture sites with, however, 
a shghtly different character and configurabon of the frac 
ture lines Following manipulaUon the nght extreimty 
was placed in immobilization m plaster for 9 weeks and 
there was agam satisfactorj progress in heahng of the bone 
at the fracture sites 
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Fig II Case 9 Recurrent fractures of the nght radius 
and ulna in a 7 year old girl after an interval of 3 months 
and I a eek Healmg of the first fracture a as complicated 
by chicken pox but appeared complete anth no deformity 
or disabihty The second fractures, although at the old 
fracture sites, have a different course and character 

one other fracture m the famdy was recalled She had been 
exammed recently m the medical dime, but no cause for 
her loa weight was discovered Her mother desenbed her 
as a poor eater but there were no fanaes or pecuhanties of 
the diet. There was no deafness but the sderae were thin 
and slightly blmsh and there was more than usual flexibility 
at the jomts 

Case 7 M S , C H E 286 This boy, bom of Irish 
parentage on December 14, 1933, was seen at another hos- 
pital on November ii, 193s, the day followmg a fall out 
of bed and an mjury to his left arm The x ray studies 
(Fig 9) disdosed fractures of the midradial and ulnar 
shafts Further study after the apphcation of a plaster 
dressing showed an excellent end to end approximation of 
the fragments and a good almement except for shght 
postenor angulation at the radial fracture site The records 
do not reveal the length of the penod of immobilization, 
but there is a note that on December 7, 1935, the cast was 
cut and passive motion applied Convalescence was pro- 
longed and complicated by an upper respiratory tract 
infecbon without elevation of temperature and with a 
negative x-ray study of the chest on December 10, 1935, 
and he was not discharged from the hospital until Decern 
ber 22, 1935 

Six days later he fell while playmg and agam injured the 
left arm X ray films shoived new fracture hnes at the old 
fracture sites and a rather marked degree of postenor an 
gulation Followmg manipulation and immobilization an 
excellent position and almement of the fragments was 
observed at the roentgen studies of December 29, 1935, 
January 25, 1936, and February 24, 1936 

Recovery was apparently complete and he had normal 
use of his arm until January 10, 1939, when he was pushed 
from a bed while playmg ivith his sister and sustamed a 
new mjury to the left arm Fractures were agam seen m 
the radius and ulna at the old fracture sites The disahnc- 
ment was corrected and immobilization m plaster was 
mamtained for 10 weeks Good use of the arm was re 



June 27, 1940 August 22, 1940 February 9, 1941 


Fig 12 Case 10 Recurrent fractures of the left radius 
and ulna m a 14 year old girl after an mterval of 7 months 
and 2 weeks Healmg of the first fractures was compbeated 
by considerable atrophy, but there was no other deformity 
and good function was obtamed The second fracture fines 
are of distmctly different character than the first, although 
occumng at the same sites 

gained and the cfinical impression on April 18, 1939, was 
that the fracture was completely healed On June 12, 1939, 
his foot became caught in a bicycle Pam persisted and an 
X ray exaimnation on June 15, 1939, revealed a greenstick 
fracture at the lower end of the tibia Immobilization m 
plaster was earned out for 6 w eeks and satisfactory healing 
occurred 

On August 24, 1939, he sustamed a fourth mjury to his 
left arm when pushed by some boys at play and for the 
fourth time a fracture was demonstrated m tile midradius 
The ulna appeared mtact at this time Satisfactory heal- 
ing occurred with immobilization m plaster for 9 weeks 

At an mterview on October 16, 1940, the boy was ob- 
served to be very active physically and mentally He 
weighed 22 $ kilograms wito a height of 117 centimeters 
and appeared well nounshed His mother had observed 
that m the past his wrists had appeared thin compared 
with those of his brothers and sisters and he had inclined 
to be “delicate” although he had recently become more 
robust His diet seemed satisfactory and he had a good 
appetite, but he had small, poorly developed teeth The 
sderae appeared bluish and the ligaments w ere qmte flex 
ible at the jomts but there was no deafness He had 
sustamed no fractures other than those desenbed One 
sister had suffered a fracture of the clavicle m an acadent 
but no other fractures m the family were recalled 

Case 8 R O’C C H C 4098 This girl, bom of Irish 
parentage on October 24, 1930, was first seen at the Chil- 
dren’s Hospital on June 14, 1937 She had large tonsils and 
an uneventful tonsillectomy was performed on July 18, 
1937 On September 3, 1937, she fell about a foot while 
playmg on a small tree stump, mjurmg the left arm and 
crymg with pam for 2 hours The x ray exammation the 
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Fig 14 Case i j Recurrent fracture of the clavicle in a 2 year old boy after an in- 
terval of 2 years and 2 months The first fracture occurred at birth and vas observed 
to have healed without deformity in a study of the chest on February 22, 1940 The 
pecuhar character of the second fracture Ime is well shown 


1941, she went skiing and again mjured the left forearm 
X ray studies on the same day showed new fractures of 
both radius and ulna at the old fracture sites There had 
apparently been complete heahng at the old fracture sites 
with the formation of dense bone The recent fracture 
lines had a different character and configuration than the 
first ones and resembled those seen m “bnttle bones ” 
WTiereas the first fracture of the ulna was oblique the 
present one was transverse No disalmemcnt was demon 
slrable at this time except for the slight angulation of the 
ulnar fragments toward the radius wnth the former fracture 
w ell healed 

At an interview on March ro 1941, she was seen to be a 
rather thm and pale girl weighmg 46 kilograms wnth a 
height of 164 centimeters There was an unusual degree 
of mobility at the jomts but the sclerae were white and 
there w as no deafness Her mother desenbed her appetite 
as very poor and she had alwaj's been smaller for her age 
than her two sisters She disliked meat and could not eat 
eggs There w as a moderate intake of imlk and fruit and 
small amounts of \ egetables The only fracture other than 
those desenbed w as one in\ oUnng the nght clarnclc at the 
age of 7 No fractures had been expenenced bj the two 
sisters or either parent 

Case rr R DeT,C H F S266 This boj w as bom of 
Itaban parentage on October 5, 1931, and on December i, 
1940, while sledding placed his extended left arm agamst a 
tree to n\ oid hittmg it and felt somethmg snap There was 
considerable deformity of the forearm and the x ra> 


exaimnation a few hours later revealed fractures in the 
middle thirds of the radial and ulnar shafts (Fig 13) 
After several attempts at manipulation over a penod of 6 
days, the fragments w ere finally brought into a satisfactory 
position and alinement, as viewed m both planes The hi^ 
tory and physical exanunation at this time disclosed that 
he had been breast fed in infancy and had had no cod bver 
oil and very little orange juice The tonsils w ere desenbed 
as large and irregular and the teeth poor There w as no 
anenua — hemoglobin 13 7 m^ms/ 100 cubic centimeters — 
and the tuberculin and Kline tests were negative The 
elbow and wnst joints were immobilized in plaster until 
Febmary 4, 1941, and the arm was kept in a shng for an- 
other 2 weeks The x raj eiammation of Febmary 4, 1941, 
showed the ahnement excellent in both planes wath sohd 
bony union occurrmg at both fracture sites On March 
II, 1941, the fracture was considered healed with a “good 
result " 

The arm was used wathout pain or disabditj and 
neither the child nor his mother observed any difference 
in the size or ahnement of the two arms In hlarch he 
plajed baseball pitching for a 4 man team which won the 
game He also engaged in other sports, especially fightmg, 
and his mother statrf that he was alwajs active as before 
On April S, 1941, w hile chasing a girl in a fight at school, he 
fell on his outstretched left arm and sustamed another in- 
jurj X raj studies show ed new fractures of the radius and 
ulna at the old fracture sites The character and con- 
figuration of the fracture hnes were quite different at this 
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Fig 14 Case 12 Recurrent fracture of the clavicle m a 2 year old boy after an in- 
terval of 2 years and 2 months The first fracture occurred at birth and v as observed 
to have healed without deformity m a study of the chest on February 22, 1940 The 
pecuhar character of the second fracture line is well shown 


1941, she went slung and agam injured the left forearm 
X ray studies on the same day showed new fractures of 
both radius and ulna at the old fracture sites There had 
apparently been complete heahng at the old fracture sites 
with the formation of dense bone The recent fracture 
lines had a different character and configuration than the 
first ones and resembled those seen in ‘Tinttle bones ” 
Whereas the first fracture of the ulna was oblique the 
present one was transverse No disahnement was demon 
strable at this time except for the slight angulation of the 
ulnar fragments toward the radius mth the former fracture 
w ell healed 

At an interview on March 10 1941, she was seen to be a 
rather thin and pale girl weighmg 46 kilograms wnth a 
height of 164 centimeters There was an unusual degree 
of mobility at the joints but the sclerae were white and 
there was no deafness Her mother descnbed her appetite 
as very poor and she had alw ays been smaller for her age 
than her two sisters She disliked meat and could not eat 
eggs There was a moderate intake of imlk and fruit and 
small amounts of v egetables The only fracture other than 
those descnbed was one involving the nght clavicle at the 
age of 7 No fractures had been expenenced by the two 
sisters or either parent 

Case II R DeT , C H F 8266 This boy was bom of 
Itahan parentage on October 5, 1931, and on December i, 
1940, while sledding placed his extended left arm agamst a 
tree to avoid hittmg it and felt somethmg snap There was 
considerable deformity of the forearm and the x-ray 


exammation a few hours later revealed fractures in the 
middle thirds of the radial and ulnar shafts (Fig 13) 
After several attempts at manipulation over a penod of 6 
days, the fragments w ere finally brought into a satisfactory 
position and alineraent as view ed m both planes The his- 
tory and physical examination at this time disclosed that 
he bad been breast fed in mfancy and had had no cod hver 
od and very little orange juice The tonsils w ere descnbed 
as large and irregular and the teeth poor There was no 
anemia — hemoglobm 13 7 grams/ioo cubic centimeters — 
and the tuberculin and Kline tests were negative The 
elbow and wnst joints were immobilized m plaster untd 
February 4, 1941, and the arm was kept in a sbng for an- 
other 2 weeks The x ray examination of Febmary 4, 1941, 
showed the almement excellent in both planes with solid 
bony union occumng at both fracture sites On March 
II, 1941, the fracture was considered healed with a “good 
result ” 

The arm was used without pain or disabih^ and 
neither the child nor his mother observed any difference 
in the size or almement of the two arms In March he 
played baseball pitchmg for a 4 man team which won the 
game He also engaged in other sports, especially fightmg, 
and his mother stated that he w as alwa> s active as before 
On April 8, 1941, while chasing a girl in a fight at school, he 
fell on his outstretched left arm and sustamed another m- 
jury X-ray studies showed new fractures of the radius and 
ulna at the old fracture sites The character and con- 
figuration of the fracture hues were qmte different at this 
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structure and no deformity at the old fracture site m the 
left clavicle 

On December ii, 1940, he tapped while running with 
his twm brother and fell on his left shoulder mth his arm 
beneath hun There uas evident pam on lifting his left 
arm An x ray exammation on the same day re\ ealed a 
simple trans\ erse fracture hne at the old fracture site Any 
question as to the presence of a recent injury was ansu ered 
by a re-examination on January 4, 194I1 "hich showed a 
large amount of soft callus at the fracture site 

At an intemeu on this date the chdd mis found to ha\ e 
aaeight of 10 kilograms for a height of 83 centimeters He 
seemed weU nourished and his appetite was said to be 
excellent for a \anety of foods He had sustamed no 
fractures other than those described and no fractures i\ ere 
recalled m the parents or in fi\ e sibhnp n ith the exception 
that one other child had sustamed a fracture of the 
clancle at birth The sclerae were distmctlj bluish and 
there was considerable flexibihtj of the ligaments but no 
sign of deafness 

Case 13 B A , C H E 2202 This girl nas bom of 
Polish parentage on August s, 1937, and was first seen at 
the Children’s Hospital on Alarch 22, 1939, followmg a 
fall on some steps which produced an mjurj to the right 
shoulder The roentgen ray examination demonstrated a 
fracture of the clavicle near the junction of the proximal 
and rmddle thirds mth the usual deformity A dressing 
was apphed for immobilization and maintained for 6 \\ eeks 
At the roentgen ray study of May 3, 1939, it ivas observed 
that osseous muon was occurring mth a large amount of 



April 5, 1937 Tebruary 7, 1938 


September 22, 1937 September 7, 1940 

recurrent fractures m the shaft 
of the fifth metatarsal bone of an obese, 18 year old boj, 
after mtervals of about 5 months durmg which heahng 
^PP^ted complete Each fracture was immediately pre 
^ed by an acute, severe trauma and the fracture lines 
have a shghtly different character and configuration 



Julj 26, 1940 


Fig 19 Case 16 Too views of the nght forearm of a 
6 year old boy showmg a recent fracture of the radius near 
the junction of its proximal and middle thirds and the 
dense bone structure at the site of a fracture which had 
occurred 10 months before The first fracture was m the 
distal third and cancellous portion of the diaphysis 

dense callus and with some overridmg of the fragments, 
the distal end of the proximal fragment bemg displaced 
upward After the dressmg was removed, the child favored 
the right arm for a short penod but she soon exhibited her 
normal right handedness, and there was no complaint or 
disabUity of any hnd The mother noted a lump at the 
fracture site but this disappeared in i or 2 months with no 
residual deformity She expenenced mild whoopmg cough 
in the spring of 1939 and chickenpox m the summer of 
1940 She had suffer^ from eczema since birth and at i 
jear of age was placed on a vegetable-poor diet for 6 
months vnthout benefit There had been occasional colds 
and on December 24, 1959, she was hospitalized for 
nasopharyngitis, otitis media, and cervical aihmtis 
On February 14, 1941, she fell from a couch and sus- 
tained a heavy blow to the right shoulder Roentgen ray 
study revealed a new fracture without displacement or 
disahnement of the fragments at the old fracture site 
There was otherwise a normal appearance of the bone 
structure and the old fracture had apparently healed com 
pletely and without deformity 
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structure and no deformitj at the old fracture site m the 
Idtclancle , , , 

On December ii, 1940, he tnppcd while running wnth 
his twin brother and fell on his left shoulder mth his arm 
beneath him There was eindent pain on lifting his left 
arm ^Vn x ra\ examination on the same daj re\ ealed a 
simple transx erse fracture line at the old fracture site Anj 
question as to the presence of a recent injun was answered 
bj a re-cxaraination on Januarx 4, 104I) which showed a 
large amount of soft callus at the fracture site 

At an intemew on this date the child w as found to ha\ e 
aweight of 10 lolograms for a height of S3 centimeters He 
seemed well nourished and his appetite was said to be 
excellent for a \anet> of foods He had sustained no 
fractures other than those desenbed and no fractures were 
recalled in the parents or in fi\ e sibbngs w ith the exception 
that one other child had sustamed a fracture of the 
clanclc at birth The scletae were distincth bluish and 
there was considerable flexibilitj of the ligaments but no 
sign of deafness 

Case 13 B * 1 , C H E 220. This girl was bom of 
Polish parentage on August 5, 19^7, and was first seen at 
the Children’s Hospital on March 22, 1939) following a 
fall on some steps which produced an injurj to the right 
shoulder The roentgen ra} examination demonstrated a 
fracture of the clancle near the junction of the proximal 
and middle thirds with the usual deformitj A dressing 
was appbed for immobilization and maintained for 6 w ceks 
At the roentgen ray study of Maj 3, 1939, it w as obserx ed 
that osseous umon was occurring with a large amount of 



April 5, 1937 February 7, 1938 


September 22, 1937 September 7, 1940 

Tig iS Case 15 Two recurrent fractures m the shaft 
of the fifth metatarsal bone of an obese, 18 year old boy, 
after mtervals of about 5 months during which healmg 
^PP^red complete Each fracture was immediately pre- 
ceded by an acute, severe trauma and the fracture Imcs 
have a shghtly different character and configuration 
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Tig 19 Case 16 Two news of the right forearm of a 
6 year old boj showing a recent fracture of the radius near 
the junction of its proximal and middle thirds and the 
dense bone structure at the site of a fracture which had 
occurred lo months before The first fracture was m the 
distal third and cancellous portion of the diaphj'sis 

dense callus and with some oxemding of the fragments, 
the distal end of the proximal fragment being displaced 
upw ard After the dressmg w as remoi ed, the child fax ored 
the right arm for a short penod but she soon exhibited her 
normal nght handedness, and there was no complaint or 
disability of any kind The mother noted a lump at the 
fracture site but this disappeared in i or 2 months with no 
residual deformity She experienced mild w hooping cough 
m the spring of 1939 and chickenpox m the summer of 
1940 She had suffered from eczema since birth and at i 
j ear of age was placed on a vegetable poor diet for 6 
months mthout benefit There had been occasional colds 
and on December 24, 19^9, she was hospitalized for 
nasopharj ngitis, otitis meia, and cervical adenitis 
On February 14, 1941, she fell from a couch and sus- 
tained a heavy blow to the right shoulder Roentgen ray 
study revealed a new fracture wathout displacement or 
disahncment of the fragments at the old fracture site 
There was otherwise a normal appearance of the bone 
structure and the old fracture had apparently healed com- 
pletely and without deformity 
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number of weeks and a satisfactory result was obtained 
On September 5, 1940, he fell on his outstretched hands 
while ndmg a bicycle and felt a sharp pam in the nght 
forearm X ray studies show ed comjplete healing at the 
old fracture site wnth new fractures in the shafts of the 
radius and ulna near the junction of their middle and distal 
thirds After unsuccessful attempts to reduce the de 
formity by manipulation, an open operation was earned 
out w ith a satisfactory approximation of the fragments and 
a good final result 
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IMl’LAN FATION OF URETERS INTO THE RECTOSIGMOID 
WIIII A STUDY OF 'HIE POS I OPERA I 1 VE COURSE 

1 DCiAK J I’OIII, I’h I), M 13, HiltiniorL, Mnrshnd 


D uring the past few jcirs, numerous 
I itlcmpts have Ijeen made to improac 
' upon old methods (5) and to (levise 
new techniques (i, 3, 4, 6, 9) for the 
mipl mtation of ureters into the rectosigmoid 
Olnioush , it IS unph) siological to dnert the un- 
nan. stream into the large bowel where the nor- 
md constituents of the unne will be acted upon 
In the ferments and bactena of the intestinal 
trict Howceer, one is forced to form tins outlet 
in certain instances of deaelopmental anomalies 
of the bladder, or in cises in which the bladder 
must be remoNcd because of malignancj or other 
dne 1 ‘h; 

1 he most important considerations in such an 
implintation arc that the opening of the ureter 
into the bowel be adequate, pliable, and free of 
surrounding fibrosis, and that the ureter lie in the 
wall of the bowel for a distance before opening 
into the lumen of the intestine CofTc\ demon- 
strated that tins intramural segment acts as a 
thtek-vahe to prcicnt the retrograde passage of 
matcrnl up the ureter when the bowel contracts 
Since the intcstinil contents arc liquid after tlie 
implantation of the ureter and the dclucra of 
unne into the intestine, it is particularh impor- 
tant that this \ d\ c functions well so as to exclude 
the higlil) infectious material from the unnare 
tract 1 he most cllicicnt check a ah c is ensured 
when healing between ureter and bowel occurs in 
a siirgicalh clean bed, which is accomplished in a 
technique described In the author I he ureter 
li IS a tibrous tissue co\ criiig which is laid dirccth 
on tin librous subnuicosi of the intestine Infec- 
tion in such in aintomical enaironmcnt jircdis- 
iKisi^ to oNCessut deaelopment of scar tissue, 
wliiih will result in i stiff intramunl tube, and 
will function pwirK as a check aaUe against 
rttrivgridc flow of fluid into the ureter Turther- 
mon tlumig tin lualing following the first stage, 
there is idem 1 of the tissues in\ol\i<l, and tht\ 
cumoi res|iond to chinges of pressure in the 
Ihw' el Itiinne this 10 da\ jnriod it is ini]>ortant 
th it the ureter shall not be ojien into the lumen 

I r "1 itr Sjr-i 3I Ifu-itr un tjl --jt. re Dfuirtn-rH of 
' n 0 J rr llo) tn t river tv s y , 1 , ( Mr,], me 
Irrrj It I n ( I'l V v.x it Wiv il sr 111 ll-r Hr) vllnr-t < ( 
I n \rf n n It •« ! < * Mc^lt ''in 1 rarn 40 
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of the bowel, if retrograde passage of contami- 
nated malenal up the ureter is not to occur and 
initiate a senous infection of the upper unnar\ 
tract To hate a properh functioning \al\e is 
considered of suflicient importance to justift an 
additional operative procedure when possible 
The operation of implantation of the ureter is 
dieidcd into two stages, in the first stage the 
ureter is embedded in the wall of the bowel 
without interruption or dnersion of the unnare 
stream, and in the second stage the opening is 
made between the ureter and the bowel with 
dnersion of the unnare stream into the intestine 
Thisunphe-siological formation of a cloaca gi\ es 
rise to a number of abnormalities, cspccialU in 
the dog Since this animal stands on all fours, his 
large bowel is in a practicalK horizontal position, 
and this position, coupled with the fact that in 



1 ic I I ir^l ‘■tTi.i IlluvtntcJ in I 11 n of rv'oi.. :: — . ) 
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Fif 1 . rint »a*e. Ucb tfae urfs b mMdej bnt »J1 

«bo*dbr(BeAe«o< cmlMntLtiBhm ntw \o chnoK 

cufit- S«fam<MkM(tb9%Eu«lbn(hrai^t nil niriiM n if i^i 

mreUT t M4aoerb bfck c«t totr «f b loltra *^0 tbf 

ptutcdcmn Tbbolm«t0Lbafaf«4tbtw00Mk|BvtlracitUw«)M 
retMrrUoonl hxvbo t« H w bed b the > 1 ] d (be nvU>dnxid. T 
edr» rv alkned (orlntbxbetoe ibevnwd UACiel the oevTtlJo* b 0ikT 
tekrt Silh hoeldootbeaeKlt do^ the bteel^bed bmaw It fmTonstiy 
cot* tironth the omkiiTte* aret0 era iboDfh taterreptfd wtonB ut 
employ cd 

the dog the Ixrge bord ha* no wrll drsTloped tethnioc ad •ocated bj- rTggtaa, there nt i 
valt'Ci Of fokli but u ntber tral^t t be mortajltj erf pTircrdcoalel) JJ per cent In the 
aDcm tbeflold DUtmalrestiltiiir from tbcalmii firat stage from iealafc aod blectkiL TbeM 
tare mth urine to flow opward to the Deocecml toUtT In the two ita*e procedure pteTfatBlj’ de- 
Tilve or e\TQ h^tber ajtd gi ts nse to modi scribed by the a thor aixi the mo^ticatk a beff 
reabsocptioo This reabsorbed matcrfcil appears pfesented ais less than e per cent b the aped- 
to be rather torlc arid resolts in a vcoodaty menUl animal These Mlhs acre not dne 1 
anemb, leohjige Jofcctloo or pentocJlU, bait aere rfoM 

the small siae of the stroctures resol ling b IK hin 
OKaym-E rsoczDnxEi cmldlfficolUesand leaimgcrflbetrreter yihcojt 

I the course orf thh and pce>'K»s stodies no the tedimqoe ocigtnallv described by the nlh* 
roeroos operaU -e tedmiqoei have been used, is entirely mliifactcey foe the eepermrntri anl 
WTien the singie stage procedure is used I which ma] it cannot always be applied to the 
the ureter Is embedded In the wall of the bowel belnr because the presauies erf Urge 
and the openjog belaceo ureter and bowd b the bladder oe dseabere pressing oo the bead 
made is dvocated tr\ Coffcj il w and Hln- mar maheit buposible t pass the proctesOTpe “ 
m.in (6) the furrrral rale b 5 to lo per cent if the second stage Althoogh thb teefcaiqw » ^ 
both ureters re cmh^cd at the same time fened whenever It h sppbcabJe ■ 

Iknlh results from leakage i fcctloo of the oper has been dcvelctped for those cases b wnlrt 

ti T Iwd nd peritoo Its Id m\ handv a ih the pmctoscope cann t Iw lowrled The first stage 
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Fig 3 Second stage Two eeks have elapsed between first and second stages to 
pemnt aseptic heahng of the ureter in its intramural location a An assembly 
of the cutting device consisting of a heavy darning needle mounted mth a length 
of No 26 B & S gauge nichrome mre and a traction suture of fine braided silk 
This -mu serve as the cutting instrument to connect the lumina of ureter and bowel 
b, The cutting assembly being introduced mto the ureter c, Same as b in cross 
section 

essentially unchanged The second stage is not soiling should occur at the second stage, the blad- 
an entirely aseptic procedure, however, the most der should be removed at a later date The opera- 
important heahng of the ureter in its intramural tion of ureteral transplantation on a debihtated 
bed has already occurred in a clean field If gross human being is a considerable undertaking, and 
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Hp 8 This chnrl illustrates the characteristic course of the nonpmtein nitrogen 
(solid dots— mgm per cent) and hemoglobin leads (circles per cent) ns observed in a 
senes of 44 animals I vcntualh all animals die following a sudden nse in nonprotein 
nitrogen and rapid fall in hemoglobin Vnimals frequentU survaac for 6 to S months 



Fig g This chart illustrates the charactenstic course of 
the nonprotem nitrogen (solid dots) and hemoglobin leads 
(circles) as observed m a senes of 20 animals Half of these 
animals aaere subjected to the first stage of the operation 
onlj, and the other half aaere operated uimn taaace as indi 
cated, and their subsequent course is plotted b} the dotted 
lines The sudden increase m nonprotem nitrogen and the 
rapid decrease in hemoglobin occur onlj avhen the second 


stage of the operation is done and unne is dcliacrcd into 
the large bovacl In all of these animals loose bands of cello 
phane or silk aaere placed around both ureters at the time 
of the first stage ol the operation These bands caused a 
gradual conslnction of the ureters of the do^ Animab 
haa c been knoaa n to tolerate for long periods of time a high 
nonprotem nitrogen blood lea el that is caused by simple 
obstruction 


penodic fluctuations, until the development of a 
rather sev'ere secondarv anemia Pollowang the 
establishment of an opening between the ureter 
and the bowel, the hemoglobin falls progressively 
and at a regular rate until it reaches 40 to 50 pier 
cent Up to this time the animal appears normal 
There is then a sudden change, the animal refuses 
to eat, the rate of the hemoglobin fall increases, 
and the nonprotem nitrogen nses abruptly 
Death, frequently accompanied by a Bacillus cob 
septicemia, occurs within a week Necropsy shows 
the opening betw'een ureter and bowel to be patent 
and soft, and the upper unnary tract is essentially 
normal both grossly and microscopically Appar- 
ently the fall in hemoglobin is not dependent upon 
the nonprotem nitrogen level of the blood In a 
group of 20 animals bands of cellophane or silk 
were, at the time of the first operative stage. 


placed loosely around both ureters proximal to 
the implant These animals show the usual imme- 
diate elevation of blood urea, with return to nor- 
mal for a penod of weeks, and then, with the 
gradual development of fibrosis m the region of 
the bands and constriction of the ureters, the 
nonprotem nitrogen of the blood rises slowly to 
high levels Dunng this time there is but a slight 
drop m hemoglobin If on alternate animals, 
however, the second stage of the operation to 
deliver unne into the bowel is performed, the 
courses followed by the two groups are entirely 
different From the difference in the blood pic- 
tures of the two groups, as illustrated m Figure 9 
It appears that the nonprotem nitrogen blood 
level IS not responsible for the anemia, but rather 
that substances are being absorbed from the bowel 
which react to cause this and other rhann-eK 
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UlKther this tDtoxkatkn b d e to tlv abaaqjthn 
erf amoTOfu* from the bomrl for raMJtbrtb Into 
ora bj the livef whkh In turn b re>acieted bv 
the kidDC} to e»tabluh a \-tciaat creJe hu not 
been pcxrved bat b poitubted u a powlbk 
reuooaUe nplanaucn erf the amnia «twl ibe 
death erf the animab. 


Tbe marked rbe In blood urea foOowiog the 
bflatcral embeddlns of nreten in the finl ata^ 
demoDitratea coDauiKtlv that both uretera 
thould QOt be embedded almoltaneoaity in a 
debfliUted pervoo vith a hi^ Initial Uood ore*. 
If preoperaUve lntra>TTK>aa urography ibcwi tbe 
uretCTi to be great! dHited it rooxt be appte 
oated that theae enbrged atrwrtuTca canoot be 
•ncresafuU) borted in the waD of the bowel 
Loder theae drcamttaiKci It b well to cu e ahl er 
nephraatom% at recommended b) Cabot and to 
illcrw aoflkieat time foe the oreteca t decreaac lii 
fllxe and for tbe kidney fanctioD ( improvT. 
Nephroatoenv foBowed by the iintaJtaneooa en»- 
betxdag at both urrtert 1a a umpier nfer and 


betxdag at both urrtert 1a a umpier nfer and 
more aatbfactorr i wu- e du re than oeaGng with tbe 
untm ilrgi\ The oae of ureteral athetm 
dnruc thb perio d bai been uggefied, but tbit 
ma be jmpossfbk merhantciD) and catheter* 
art poori> Xoknted lo the pretence of the Infer 
ben frequenth* found In uriou) tuxb. 

In rim of rbe of bkod urea and the fall of 
hemoiciobin and tbeu appaient a»ocblioo with 
the reabtorplian of terde prodociJ foCmlng ibe 
dettv^ of urine Into the rcctoalgtnold. It b tug 
rated that the patient be pbe^ in tbe «nl 
Fowler potilloo as toon as practical after opera 
Ucm that a «™1I rectal tube be Inserted lost 


bO'wd the spfaiacteT am and that be be ennwi 
aged to evacoale the bead freqoctUl> Jfxnt 
lodaed the iDal sphbeter of d^ to bdluk 
emptying the bowel 

Freqaent bemoglobfn determhu tiara ibooU fat 
done. WhQe b berk tbe patient sbooM ■•taaw 
tbe semhFowier p»oa]tion and be awaLeoed cart 
at night to etnpt\ the bowel illld caUunij mj\ 
be b^icated. 

It cannot be rep ea ted too freqnmUy that lie 
heafing foUowbg embedding erf be ojetrr h the 
vaO at the bowd ibould occur b tbe abatace cf 
infection b order to ensure a patent on£ce and i 
soft, readEv ccanpressed btramnnl bed for tic 
ureter 

fTTUUtXt 

r An altenatht procedure b p io c nte d for tie 
second sia^ of the operatioD for arctcrobteftaal 
ajtasumoois. 

t Tbe nopbviloioglcal state created br lie 
(tfmatxxc of an ibcoinnal cbaca b dbaaicd 
A seconda^ anemb following Bj etmfate*- 
tbul ts reported. 

♦- The caose cf ble death of the erperuDretil 
aeboab b cocoidered 
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INTERNAL WIRE FIXATION FOR FRACTURES OF JAW 


Preliminary Report 

JAMES B-^RRETT BRO^^'N, M D , F A C S , and FRANK McDOWELL, M D , 

St Louis, Missoun 


I N some fractures of the lower jaw, in which 
interdental winng cannot be done, a wire— 
of the Kirschner type— dnlled across the 
fracture line may be an easy and satisfactory 
method of treatment 

The tndtcation for this internal fixation may be 
present when the opportune early time for inter- 
dental fixation has passed and the fragments have 
become displaced, with compounding into the 
mouth, infection, and local sloughing It also may 

From the Department of Surgery Washington University 
School of Medicine 


be considered in edentulous jaws, when there is 
much comminution and accompanying injury, as m 
gunshot and war injuries, when many teeth have 
been loosened or broken, in displaced symphysis 
fractures, and in fractures at the angle in which the 
posterior fragment is pulled out and up mto the 
upper buccal fornix by the closing muscles (Fig 
3) This last deformity is one of the worst to con- 
tend with, and, if left uncorrected, may result in 
non-union of the fragments It may also prove to 
be of value in certain separations of the upper 
jaw 




Fig I Bad comminution at symphysis with only small 
KJints of bone in contact, left condyle and many teeth 
iroken Fixation at symphysis inth one internal ware and a 



second plane of fixation obtained mth an anterior wire 
arch Jaws wared together because of the condyle fracture 
opened after 4 w eeks with internal ware still in place 
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The faitmal vlre vQl bwire Unlkn In ooc 
ptuM —that U, the fngroenU canoot op or 
(knm past each other However tbej im|lit 
rotate hr or cot, or tbe^ might pall «paii mimI, 
therefore li *44il hi ^ am amUriar vw 
arch wiO give t leaxid phne of hntka that wfU 
prevent roUtko nud wfl] jam the fngmeBti In 
impactkc to that teporatln wBl not occur If 
thm b a cood^'le fractare t deal with abo, or If 
Dormal occhmon cannot be mointaloed then 
there am be the further adJitiam tf imUritmUl 
(nham la the upper Jatr 

iloltlple mternal whet can be oted for multiple 
fnctorci, or to give the tecond plane of fixattn 
li dethablc. 

ItvWjace ef At mart camd b ads-babJe even 
tboQgfa the Dcrvc mav ha e been cut In two bv 
dbpkccment of the fragmenti. Tbe mine b true 
of aJiT good teeth and thit can ntualty be dooe 
tta\-iiig bekm tbe «iir^. WTien a tecood wire b 
pbced above tlv kiwer ooe there ti more chance 
of damage of the nene and teetfL 

An el«tric power drill b pracUcaJI} Dece*tai> 
as the hand drill ma not give eooogh tpeed fix 
eaty peoetratko of tW booe Regular khtchoer 


rk. *■ CoonBbotrd fnirtamw«j«7Uffb*^*wi 
d>7*. li ■DMCTCMfiJ bierdcDU] Inac. Bfwtm, 
asdknltlmxUu BMhntihlntbo rrvhnkA,M 
aarty teeth m beward Fnadea •( wiifftrrii vth 
btn^ bca \filmer m ura caa ha« to 

b added fcrrMH ml cnDd>lt (nctwe* 


whet ma> be uaed, but ttalnlev fieri aim, 
Tectanmeuded by Dr C. H. Crego b leg leagth- 
eubg are cheaper and can be obubed b adtiHe 
ksg^ ci ihictncM from asj bch t x0 bch, > 
lhree-«»ded point being put cai tbem EJo<i 
and \-elodp^ apokea alio have been n*d by 
Dr CnTo- 

A further modificatioo U I cut thread* iD be 
wayaJooian raS-inch wheaith 1-56 die wWi 
b a bJcvoc ipoie threader and, after it haa teeu 
drilled Int praltkn, aoew regulir blc>de^cie 
oipplet or man mits down agabat the hese to 
bedd the fragments loeetber Thb threaded b 
ItaeU may gne auflioent tlghtncaa Ithwl tW 
nlpplea to prevent separatioo and b apfUesUe fa 
edenluloos patients or any tbne the dratiJ sni 
cannot be oaed (Fig 4) 


OTOLvnav 

Local or deep block socstbeaa b ujualh ^ 

jjvd. The fragments are aimed with the baudi, 


1— »*■ III n ut* wiW *•■»*»* 
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Tig 3 rracture at angle mth elevation of postenor 
fragment and loss of mandibular nerve sensation Fixation 
inth single internal wire put in from behmd and belou the 
nerve canal Avoidance of open reduction or elastic trac- 
tion reduction of postenor fragment Interdental airing 
was done because of second fracture in body At nght, 
mouth open, with a ire in place 



or an open reduction may be necessart, an ele- 
vator being used between the fragments It is 
important that reduction be accurate, as only 
slight adjustment is possible after the wire is in 
A puncture incision is made to get the wire in 
against the bone, and the wire and drill are lined 
up accuratelj Then, perhaps most important of 
all, the fragments have to be held in accurate 
position with the hands while the mre is dnlled 
into place (Little mention need be made of the 
necessity of care with the dnll and wire, and for 
av oidance of injurv to the hands that are holding 
the fragments ) The ware usuall}^ is dnlled on 
through the bone and a small openmg is made to 
let It through the skin on other side Secondary 
internal wires ma\ be needed occasiOnalh (Fig 2) 
The anterior arch wire is applied bv putting 
No 26 stainless steel wires on postenor teeth on 
each side, twasting the strands tightly for 2 inches, 
then twasting them together in midline and hold- 
ing them with induadual No 28 wires around 
scjiaratc teeth \n\ other type of arch appliance 
niav be used, but this one requires no added 
equipment and is usuallv satisfactorv 


This is the wire that should suffice for the sec- 
ond and final plane of fiaation and should impact 
the fragments together over the internal ware 
(Figs I, 2, and 4) 

Inlerdental fio^alion is done as mentioned, if 
there is some final adjustment of occlusion to be 
secured or if the condyles also have been fractured 
The jaws may^ be fastened directly' together or by 
any effective method of elastic traction 

In edentulous jaivs, when dental plates wared or 
bandaged in place wath the mouth closed wall not 
suflBce, a single internal ware or a threaded one as 
shown in Figure 4 may' be effective as the jaws are 
usually' small from atrophy' anyway' This plan 
for edentulous jaws seems much less trouble for 
the patient and surgeon than attempting any 
ngid fixation within the mouth wath screw s down 
into the bone and nerve canal 
Sulfanilamide ts used locally in all opien wounds 
and nght in the fracture line if it has been sepa- 
rated wadelv enough to admit the pow der Wounds 
of the mouth, jaw, and neck, with their marked 
tendenev to infection, make a field of great im- 
portance for the use of this drug 
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nc *■ B>8K^nkvUrd (n oA^ack iknadH uk Md Miuj blerMl thnvM be ta] •« Wetif Tb 
»-5« (fie-c«tUT krli b Uc^rdc tpaic-tbreadcr wd Uh iftoali tCTiJd he ofaijcd tariljr »fut ibt opraUnt i»d »rfl 
rqcmWr *poi* oip^ pcrrved oa fD wl p«nP>t, food i* Ulea VitnuY utfa w*s p«t <a ta WU 

coarte^ Dr Crete) la tbi pelinit »1 ki« iWlncUrtb anU k«M trafiscsl. 


PrasMTi Jresii n of loft coCtoo meebank • 
wait* art applJtd t five Kippart to tbt tolt 
titCQttasd prevent, Mfuupoaubte bmutcMnas. 
btmorTbafit, axtd vwtlRnc ai^ abo to Itod furtfatr 
fupport to the bone fngmenta. 

The KCTos aoUd Immedlateh and the pa 
tieot fiptnpncei the taoai coiafart of a art fnc 
tuTt. The end» of the wire are cortitd od the 
patftnU do not object mveb to dacccilort Jn 
tone Imtanm, t^ wires aaj be cat short 
erio n g h to be Covered bv the skha bat it U prob- 
able that the> ail should be ronoved finalH Jnst 
one or two davi are required In the bcspltal, and 
fTw patients can open the )aws and take aolt 
foods almost LmiDediitelv 

Tkf rrmenJ 0(tJux tm can be done eMU> after 
jt 5 weeks, dqjeodin* upon the progresa. Tbere 
mat be aoroc lirititjon arouod toe «urs but no 
serraus osteotmelius should derckp. 


This plan was thought to be oev bat rtkici oe 
the subject were found by Jpaen and Sofaje le 
Drasmk and Meade in Ireland and these dco 
seem to have been the onl> ones to hnee repeated 
it. 

In the volnminoos literature frean the bit war 
and since then, tbere has been a nnJUpbdcr of 
deoUl splints, often with emphasis oo icane cm- 
tnvaace of little /uadameBtsJ bearfn^ If tkb 
simple direct method of lateraal wire tiiatk® bj 

drilling wire acToas the fragments win helps xfd 

the ose of compfkated denial spfiats, owitead 
plaster.cap tnetioo foe dm-ated posterior ftaf 
menti, and wide open redodkns, t will t* 
worthabOe 

RitUtT-NCES 

learr Jn*s ZMOrsIhl f Ctir <111, to tUo 
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REACTION OF BONE TO METALS 
II Lack of Correlation with Electrical Potentials 
R T BOTHE, M S , M D , and H A DAVENPORT, M D , Chicago, Illinois 


E xperiments m which as many as four 
different kinds of metals or allovs were 
implanted into the femurs of cats were re- 
^ ported in an earher paper (Bothe, Beaton 
and Davenport, 1940) Differences in electrical 
potentials between a number of the implants were 
taken m vivo after a postoperative survival penod 
of about 7 months and the reaction of the bone to 
the vanous metals was studied The correlation 
between electncal potentials and bone reaction 
was not good, and in view of the emphasis that 
has been given to electrolysis, it was decided to 
make another senes of implantation expenments 
to test the effect of electromotive force more 
accurately 

Some of the more pertment references to experi- 
mental and clmical expenences with bone reac- 
tions to metals were cited in the preceding paper, 
and two more which deal with electncal phenom- 
ena can be mentioned here 
Berti-Riboh (1938) measured potentials between 
bone and metals at three different time intervals 
after applying plates to the long bones of rabbits 
and dogs The method of making the measure- 
ment of the electromotive force between the bone 
and the plate is not made clear, but the difference 
of potential was found to dimmish with time 
Copper, alummum, stamless steel (3 kinds), dura- 
luminum and 20 carat gold were used, and there 
was a difference in the rate of diminution of poten- 
tial for each metal A hypothesis was proposed 
that the rate of diminution was directly propor- 
tional to the toxicity of the metal 
Hudack (1940) reported on the use of high 
chromium, low nickel stainless steel, and empha- 
sized the necessity of polishmg and of treatmg 
alloys with mtnc acid to minimize the presence of 
foci for electrolytic corrosion 
It has seemed to us that too much emphasis 
has been placed on electncal effects and too little 
on the more general properties of the solubility of 
metals in body fluids and the reaction of tissues 
to the dissolution products In order to test the 
influence of differences in electncal potential in 
contrast with characteristic properties of indi- 
vidual metals, we have implanted two instead of 

.1,^1?°' of \natomj Contribution No ^46 and 
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four metals mto each bone and have attempted 
to correlate reactions with electromotive force 
differences 

Experimental One male and 1 6 female cats were 
used Two implants, usually of different metals 
were made into each femur The technique of 
making the implantation was the same as that 
used in the previous experiments All 17 animals 
survived the expenmental period, and were sacn- 
ficed at intervals between 1 86 and 3 29 days Elec- 
trical potentials between the two implants, and 
also the potential from a copper electrode in the 
adjacent muscle to each implant, were measured 
while the ammal was under anesthesia just pnor 
to sacrifice A few of the implants had become 
buried in the bone and potentials on them were 
not secured, and one had sloughed mto adjacent 
soft tissue 

In arranging the pairs of metals, the object was 
to secure (i) pairs with rather large potential 
differences, (2) pairs with medium potential dif- 
ferences, and (3) pairs with little or no potential 
differences The results are hsted m Table i A 
critical examination of the potential differences 
shows that they are not reproducible from animal 
to animal with the degree of accuracy that might 
be desired, but that the order of magmtude per- 
mits them to be grouped into low, medium, and 
high The potentials have been correlated with 
the amount of bone reaction, and a recapitulation 
of the findings made m Table 11 

RESULTS 

It IS seen in Table II that 7 of the metals or 
alloys reacted m the direction of their electncal 
differences while 10 did not This is interpreted 
to mean that there is no direct correlation betw een 
a condition which predisposes to electrolysis and 
one which does not Reactions occurred in the 
regions immediately surroundmg the offending 
metal However, had metallic 10ns been earned 
from one metal to the other as a result of electncal 
effects, we would expect to see reactions about 
both implants In only one femur (cat 4, Fig 2) 
which received titanium and coppier, was the re- 
action so extensive that it spread far enough to 
make uncertam which one of the pair was the 
offending metal Companng this femur with the 
231 
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left ODC nukn It crUent Uut cof:^^' lod not 
fi tanhim U tcTDC, >ioce tlunlam wu Dot mctfw 
wfaoi paired rlth lOrcT or vbeo ojed alooe (caU 
I *Dd 7) In the Wt fomir of cat 5 the difference 
in potential between copper and TitaHium ma 
aero, >et a viforoo* reaction o ccim e d . From other 
potential tDeartuementa it can be dedixed that 
the difference b e tween copper aial dtaidam b not 


orer JO rmUfeofta and would not be encrah to tc 
cooot for the eat cm lv e reaction of the rijtit fciiHir 
of cat 4. 

Another ^TTupti* of an tmfaTorahle rejcnce 
with low potentklf b leen In the caae cf 
Implanti ^ cat Figure p. The poteotliJ ^ 
ference between nickel and chrcmlom co ™ 
light tide was lo mUDeolu, whereaj 00 the rtt 
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bothe, davenport reaction of bone to metals 



Animal 12 Animal 13 Animal 14 

Rt Lt Rt Lt Rt Lt 

Mo, A 1 Mo, Mn Ti Ni, Cr Ni, Co W, Fe Ti \\ , Co 



Animal 15 Animal 16 Animal 17 

Rt Lt Rt Lt Rt Lt 

Cr Mn, \\ Ti, Bet Mo, Bet Mo, A 1 Cr, Cr Mn Fe-Ti, Mn-Ti 

Figs I to 6 Roentgenographic positii e pnnts of cat the metalhc implants are shown m the right and left femur 

femurs cleaned and photographed after a postoperatii c The proximal end of the bones is at the top of the figures, 

survi\al period of 186 to 329 daja Side and end i lens of and the metals used are listed from proximal to distal 

•This implant had iloughed out of the bone and was encapsulated in JBerjlhum (atomic weight o oa) is more transparent to x ra>‘a than 

the adjacent soft tissue is bone. Both of these implants are in situ 


between nickel and cobalt it was 130 The reac- 
tion IS essentiallx the same on both sides and is 
characterized bt a marked erosion xvithout corti- 
cal proliferation Chromium has remamed inert 
on the nght n hile cobalt has caused some erosion 
on the left 


An example of moderate potential difference be- 
tween lead and titanium xvnth httle reaction is seen 
m the right femur of cat r 2 with an electromotive 
force of 260 millivolts There is evidence of only 
a slight cortical reaction with bone grown over 
about half of the exposed surface of the lead im- 
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i ijirt •( nteiUfj pUnL On tbe kft ride of tbe mme cat tk 

^ ence beiwtra tiUuhim lod a Kjd-pbtioiia ifloj’ 

AJm^nao^ akholtM- ni XtTt> UmJ ibCR b pnCtiollr DO bODC icoctiv, 

bat U* aJIoj- pin remriiKd loo*e as li tbc bent 

wttt TtJldln* II Thb b hi cwjtmt whh tbt 
^ growing into ccBtict with the fc»i 

(Mm m4 ik*i . Cm AnotLer ioftnKthx cnmpfe the bti d £ 

km:Tm cOTrehtkm between potcnliJ tod mrti* 

coaeA from the cnojpaTbcc of the rttctioBS d 

mutfuae uid qdmrtm. ^'bni rhhrr of these 

ih^«»Qeii».hrtMg wM Imphnted Ad)«Tnt t a Deertirtfve pin ri 
iWKc-tms^at viulbmii^ sulnlm itetl, or tltAorem, a Up p> 
MiiJi;. iiirfBT re teotkl difimece malted. Coeptet mtakaBi 
■-.fa- ^ ■Li.w , mafiftoea pre vigoroas mctjoni bat lhae r*- 
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timing cidmium gi\c \cn mild one*; (cil*; t 6, 
S, 0, nnd lol, and tin. rfictioii*; ire etnttred 
iroundtlieaictULmctilindnot iroiind llu pur 
fomiinp the clcctroK lie toiipk Htn Ilium couples 
with high potcnlnls (cits 1^ ind id) show t\tn 
IcssRiction thin ihosi conliinmg cidmium 
In one instincc (cit (d miiigincsc impl inis bc- 
cimc completeh tnlramidull in md tin corlev 
hcileil o\cr them 1 he illinium pm on ihe righl 
side remimed m phee One mi\ im igmi ill il ihe 
formalion of insoluble minginise soips irom fil 
m mirrow ri\il\ on surfice of ihe pins leiided lo 
miclnUe ihem ind |Krmilled lieilinp of rorle\ 
The icii\il\ of mingineH. w is grt ith riductd 
when allo\c<l with chromium (miiigine^i 70 
chromium, ^opirls) but ihe polenlnl In Iwien Ihc 
illo\ ind 1 copiicr eleclrode m idncent muscle 
W1S similar lo ihc unilhoed nimpinese V nun 
ginesc illinium illo\ (mingnmse 07 tiiiniutii 
pirLs), on the oilier hind mcltd smiii irh to 
unalloxed minginese This illusirile'- tin will 
known proi>crl\ of chri'mium to suppns'. corn* 
Sion of me Ills with which it i' illo\id 
llic present siuiU logelher vith the obsin i 
tions made on the preceding series, ihroi s some 
light on the bihie lor of bone tow ird mi tils is de- 
termined b\ ihcir solubililN 1 \ iliiitioii of e%cn 
metal indnidualK IS iiece'sare fori\impli m ig- 
nesium is \cn soluble but not pirticuhrh toxic 
while copjier is much le^is soluble but highh toxic 
Chromium voiild lie xen toxic if it wea soluble, 
since chromium s.ills ia xerx toxic to ill lixing 
tissues, but the mctil ciused no reiclioii Herxl 
hum ciu'ed little rnction (lasumibh In rcison 
of Us msolubilitx but ben Ilium salts ia knoi n 
to C1USC bone lesions simihr to nckcls w hen like n 
b) mouth I^id shows no toxicitx is judged In 
the lendcncx of the cortex lo coxer it, xtl leid 
salts ire toxic 

Tantalum \ is not used in this senes, but the 
report of Hurke mdicites lint this metil is quite 
men m both bone ind soft tissues and has idcil 
phxsicil properties The ficl th it tungsten wis 
inert in our experiments ind lint it is closelx re 
hied lo linlalum m the itomic senes of the ele- 
ments is of some icidcmic interest 

PR xcTic XL coNsinr rations 

The possibiblx of using powdered, slenb/ed me 
tallic manginese lo stimuhtc callus formilion in 


nonunion of fnctiias is suggested b\ the wi> 
bone re icts to this metal II ippeirs lo be lirgelx 
inictixiited in the medullnrx fit, is shown b\ the 
femurs in which it bee urn iiitrimcdull irx ind 
the cortex lieiled oxer it with scircelx 1 tracc'of 
the origmil holts I he powdead or finclx grinu- 
lileil metil might lie spnnkled on the exiioscd 
nonunitid ends of i bone during in open opera- 
tion, or It is conceixible lint it eoiild be injected 
xxithout an o|H.rilion in 1 siisfiension of an ab- 
sorb ible medium 

DitTcancesof elictricil potenlnls in thcniselxcs 
do not ciust unfax oriblc bone reiclion hence it 
seems re isonibli lo conchitlt tint inx iillox which 
might be m idt of met ils xxitli xxliich bone a icted 
fixoriblx indixiduillx would be tolenled well 
is in illox 1 his posiuhte shoiilfl he of xilue to 
the mtlilliirgisl mica sled in the nnnufnclure of 
prosthetic milt nils 

sixixixnx \M) t oseit sioss 

Two implints of dissimilir metils were jiiired 
in such i w ix tint X irxing digats of electncil 
polcntiil wen oht lined, ind illowtd to annm 0 
to II months in femurs of cits bone reictions 
were not clo«cl\ corn hud with the nngniludc of 
potentiil differences, hut rein lined clnnclenslic 
for a gixen metil or illox 1 Icctrolxsis is not the 
pnmirx c iu«e of iinf ixonbli hone re icl ions Flic 
primirx ciuses ire determined h\ phxsicil ind 
chcmicil [irojHrties of the metil itself Soluhihlx' 
ind llu ilcgrce of toxicilx of the dissolution proil- 
ucts ippeir to 1)1 the chief f iclors If electncil 
|)olt nti ils [)lix no pirl in inciting aiction it seems 
safe imssiime lint the nnf ixonhle reictions seen 
in .illox s ire due to the presence of toxic metils 
(such IS niclcl, copjKr, or mangiucsc) in them 
Alloxs which consist of nontoxic metals should 
he nontoxic agirdkss of potciUial (liffercnccs of 
their components I licorelicillx , \ ilillium comes 
nearer to meeting this requirement thin si unless 
steel, hut lint iliim mix jiroxe lo he the metil 
of choice when sufTicicni dal i on it luxe been 
accumuhted 

Kl I J HI \c 1 s 

I IliHTi Kiiion R \nn ilnl dirliir iqiS 17 S27-SrK5 
J IloTHi , H 1 Hi xTos I I niul I)\x 1 nrout, II A 
Sum f<\nir A Olisl 1040 71 s<)S-(io-> 

I III rm (» L Cinndmn M Xs? J 1040 43 135-128 
4 lIlDxrK S \rili Surf; , 1040 40 S(i7-SS4 



THE MAN \GEMENT OF ACUTE EMBOLIC OCCLUSION 
OF THE ARTERIES TO THE EXTREMITIES 

LAWRENCE \ ATIAS UD aoeW.CHw> 


^ 7 HFN ■n artery m an erlremhy 

\ A / becpcnea acatdx obatracted by an 
\/ \/ embolaa, a two-fold tbefipcntK 
» T probJera preaenu itidf Tbe fint b 
in tl* nature trf an CToergeocx It b tbe Detrwhy 
of I mme dtatd ratorinn tuAamt dnmtitkiD to 
pmerve tbe labilJty of tbe IrmK The aecood b 
predicated on the fuccettfal accoarplbhmcnl of 
tbe fint. It a tn promote tbenpeutlcallv the 
growth of a coflateraJ drculatloo m that tbe fnne 
tional capaatv of the limb aa well aa ita riabfllty 
wHI be pTtaerxTd. Both are accneirplabcd b\ t 
cnaiing tbe vohune rate of blood &aw tbroogn the 
available collateral drculatkm. 

For pracucal therapeutic purpoaea, any loelhod 
deaigned t augment tbe quantity of blood flowing 
tbrewch a coDateial arterial oetwort moat mn 
its (fleet br djrnmhhmg tbe pMopberal raabtance 
to blood flow Uuoogh a dIbtatioD of tbe artenolar 
capfn&rv bed into ahkb tbe csQatenl veneb 
nltbnatelv emptv Sbace befaemie tbstte b aato- 
rtted with vaao^Ilntlog nbctaocea, U should be 
expected that such an looenae m tbe flow of blood 
tbraogh colhter&l ebanneb would antomaticalh 
follow tbe smte oeduskn f a pdndpol artei> 
Ai a nutter of fact, fi^ of acute emhoHr oc 
dQskn are not inlieqoently aeen ahiefa open 
and dexTlop an eflecthr coQateral dreobbon 
without an) tberapeuOc aatbtance. ^laov roore 
would respood in a aimJlar rranper were it not for 
tbe fact uat when an embolus soddenl) oedndea 
a peripberml arterv tbe arterial bed fa that ex 
tiemlt) and somdlines in the oppodte rrtremitv 
as well It thrown to a greater oc leaser degree of 
ipBun. I have teen instances fa which a miiraie 
embolus lodged in the peripbei) of a leg has gh-cn 
jae to bHalenJ vaao^iasm of toch magulUtde that 
an organic occ hiai oo of tbe blfumtloQ of the ab- 
domioel aorta was scnmlated. A case fa point 
follows 


Tbe psdcct anNim] [ beaentdriJind hr— 
diaroa BeTfiW ii|ero-i7lnerikr.Bolkb«fTo- 
tniaftn datiJ to tbe Lam en eij eeU to tb talk 
Tbe ridit foot was iaaA«fhrc 7 *i»jti: Botkfertol^ial 
as Uie mDoc on elei attoo \a pof^Uen »t» 
u dlber fanotml, pofluta], poatenor UbfaL «r iLnbi 
pedbaitetiei. TbceotirepictwetoaitiWtbtlrf Ui^ 
ta tbe rr t loo d tbe btfaieatka d tW aMwnl asta 
Iloaeier tbe posdafitjr ol adaor nbolai Ab — 
doPT* of rrtfex ajtwpaam racirf M rr^Jj r^LJ^ 
aod,(aTkvirfberpoorrciWTaJcaxfliJcia,U utbeid^to 
mplojr ca uMna dx Ibcnpy \trtJib] y kwn, aw^ 
anaml pebapDo bad rrtora^ tbroa ahxi t tbe nm tfaa 
hntcT extnaotp' and wiLkn tekt, rmOcal falnoa 
•ns palpable h tbe (eiaotaJ aadpopbol artrrla U 
this tloa bat b Ctet ere im fH wf titii) nbx 
tom bad (fiapprand rwun jmesti wmelsKl 
kanrk inrafs dJusUaiuw this irtwAilifc- dgrnt si tf- 
btml rrdei T wnapaj a nsoiiltt fm adosr bMk 


artny b (ha data] partke at 
l 1 aa rwrOmt Kces 0y 0^7 le afar 


nrebnleofalaa 


Tbe is cuptm pat deaoibed has importaot 
fanpikalkaa co oceminfl ueatmest As Im bets 
demoQatxated, an embdus lodged In the dktal 
poTtloo of an ei tm ulty may rtflexl) render lie 
more proximal and larger aitsies pabden. 
leas the posibility of ipasra k o j c iid eied, these 
larger spastic \ esaek may be wiTgKally oplixed 
for the purpose of remor^ what k oruowh 
coDSlderai to be tbe offending i^ brJoa. 

I \ bla fasala usd Tout, caioe aader obwrn 

tka Vpnl I, w ^ hau aqOcred fem ilaaiilk 
rMTilik nh IhoBaCne for maB^jran, bet n 
InOad Hhile ceeraJeadex fm aa aSiaa epmbaa, be 
aobiraly apowsesd aa acau sex ere pais kbrfd(bi ^ 
aad iod acroBpaiiied bj 1 1, — s ibm at cildae*s w 




lbs tau^ ind taUUled aa-tiLc paOcr a. 
fjireiim u pa^wbla is tse nckr AsartJa?- 

tor ID pskatajs was palpable BJ tba uW a( 

ha brucW. OaJlocwtrk readcim t tbs fad 


\ K while fai«li ased J 7 jTsrSjCaiBeaDdcT abwira 

fWi DecaabeT mo Fw yt ao atia bad Hfcml tm 
ibrmDatk cvditu, and t tbe tuna was br|n Inalrd^ 


poptilaaJ spaec 
fko ol tbs nfbl popClcaJ artny 
aasslbcsla, tbe pcpiiteaJ artery 

jiaftnUy I tM, hsdimrtfT 


..TT^rtibr MwUhbka Uh (aDarc. Oca boor More, abo bad 

bscDaehwd hb an acuta ars era pain la her fa tlaf and fiM 

aeax^wawd by acasaCkaa d coidoesa aad mnbona. 

Fm Tba TXnafaial t sa^ Ckuca. Cfa«>aad,O ty aad 
UsaaS 8wu Uo^tesk, awl ' ' — » 

tcboalat Maibaaa. AaWcTB I 


ayiaptowMhad wiatlwi She ■ad* si 

fait amtcBlcai and (■oclnoai r tr o wj y aad bas m 
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Another important bearing on treatment con- 
cerns the use of heat It has been demonstrated 
(1,2, 5) tliat external heat stimulates tire meta- 
bolic activity of ischemic tissue and hastens the 
onset of gangrene Therefore, when tlie collateral 
circulation in an extremity rendered acutely 
ischemic is so spastic it cannot relax m response 
to the huge concentration of vasodilating sub- 
stances surrounding it, the use of heat as an addi- 
tional dilating stimulus is, under the circum- 
stances not only illogical but dangerous 

Dunng the acute stage of an embolic occlusion, 
therapy should concern itself with relaxing spastic 
lessels and preventing their thrombosis To se- 
cure tlie desired relaxation, intra\enous injections 
of papaverine hydrochloride m ^ gram doses 
e\ er\' 4 hours for 48 hours and then 3 times a day 
for a week are almost specific (4) To prevent 
thrombosis of tlie collateral circulation pending its 
dilatation, and to prevent spreading thrombus 
formation starting at the site of the actual or- 
ganic occlusion, heparin is administered (3, 6, 7, 
8, 9, 10) Since many of these patients are car- 
diacs, hepann can rarely be administered m a 
contmuous intravenous mfusion of saline as is the 
usual procedure Instead, it must be given intra- 
venously in 4 hour doses of 50 milligrams each 
This dosage may have to be adjusted to keep the 
blood clotting time at a minimum level of 15 
mmutes 

The limb is siiathed in cotton and protected 
riith an unhghted cradle After spasm has dis- 
appeared, as mdicated by an increase in the sur- 
face temperature of the foot, an improvement in 
Its color, and subsidence of SNmptoms, measures 
ma^ be instituted for the purpose of further stim- 
ulating the flow of blood through collateral chan- 
nels Slild local heat, the rhj thmic i enous occlu- 
sion machine, and the suction-pressure boot may 
now be safeh cmploy'ed 

Should the ischemia fail to improve or become 
progressu ely sex ere despite the administration of 
papaxenn and heparin, an actual organic block 
of a major xesscl must be considered and an 
cmbolectomx with the patient still heparinized 
performed 

Indixiduals who haxe sustained an embolic oc- 
clusion max jiresent themselx cs for treatment sex'- 
cral x\ ccks after the acute x ascular accident has oc- 
curred In such mstances, it is often found tliat a 
pcnarlentis mxolxing the Uirombosed xessel is 
stimulating afferent sxmpathetic neurones xxith 
resultant pain or reflex spasm of the collateral 
bed Resection of tlie offending thrombosed ar- 
tcnal segment is indicated The folloxxing cases 
are illusiralix c 



Tig I A senes of tracings taken with a recording oscil- 
lometer depicting the remarkable degree of bilateral vaso- 
spasm which ma> result from an embolic occlusion of an 
artery in the distal portion of a single extremity Tracing 
taken December i, 1940, i hour follow mg embohe occlusion 
of arterj' in distal portion of left leg, rex eals absence of pul- 
sation in each popliteal space Tracing taken December 4, 
1940, 72 hours following acute vascular accident, reveals 
excellent pulsation in nght popliteal space and slight pulsa- 
tion in left popliteal space Tracing taken December 15, 
1940, 2 weAs following occlusion, reveals excellent and 
equal pulsation in each popliteil space Conservativ e treat- 
ment employed throughout Aotcirregulantj in magnitude 
and spacing of pulsation due to auncular hbnllation 

M B , a white male aged 48 years, came under observa- 
tion Alarch 27, 1939 He had suffered from rheumatic heart 
disease for manv v ears ind was subject to bouts of fibrilla- 
tion About lo days before I saw him, he experienced sud 
den severe pain in both feet accompanied bv sensations of 
coldness and numbness Smee then, he had been incapaci- 
tated by a peculiar type of pain referred to the calves of his 
legs The pain was present constantly and was worse at 
night He described the pain as squeezing as if the calves 
of his legs were caught in a closing vise The pain was so 
severe that morphine rave onlv transient relief He also 
suffered from pam, coldness and numbness of the feet but 
to a lesser degree 

Both feet were cold to the touch, somewhat cvanotic, 
and c.xhrbitcd pallor on elevation There was no tissue 
necrosis Excellent pulsation could be felt in each common 
femoral artcrv dowai to its bifurcation \o pulsation could 
be detected either manuallv or wath the oscillometer distal 



ten Lgi po««T fMTthKatlaa irfa Limj t uvJL WC 
tke of M0aiMt of UtrooiboMif upettiad ffiaont m*rf 
•ad tclhrmn hsnol Ttfa reaected eefct acau oo- 
ba6e enMae Senka tfxa* Kdkbc dMuapn te femckl 
•rtn7 aad n«pk<e occUoa af (man (krasfan 
BHt nctpowd n fmt rwt of red btcad cu aad firta 
TW ndBt b |d«m t* uf^ned ud tliM defeamorv 
cfaaairn TV swdN SLn be tfaov detnenov 
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tUmMtrataadcvflbdfcnibaBadMxaeedm TVvd)w 
In tVtectbn aV* aocie tlikiadcacd (V <ratta todaoM 
ra«od cril InfifLntbw aod eden of iV ocitseooUaad 
pcul (bnn A pn»n am U thb •eetim tfatn 
edecoa cod mod evil bUUtntior efpediDj pemrwl 
IXiffiKiab roaorml irtvty oeitaded V remi Utraaboi 


mh ntkuJ ezfnktk TUrLaoed Inantal veka irU m- 
rrOohdi Pircnnl rrlUatli 
Fi( y Lo* r>n rr meoLfiolkai ef ■ fc w ^u p fc aaeOM d 
tfanaJMMtd bnddal uitsf naeetfd eeb iVt evk 
natiefle tcrinkv i SeetVm Ik* efl ef ik artnj ti 
V«ew«V(tkkimd tVikrtr^bfaW 

itortka la tV »eT<^ TV >a&n b flkd okUaediVi 
bu aadovDO* coaUenUe caJafjrah. liiiiiVmliij nk 
tVUoeduvVrbnrudi TVrtb M>dn*) naeMld 
eVaidaftk mtKH^ brtvira IV V aad iV read 
TVad rotJtkJ coal la eoealderaU/ Ibckevd mf ikorb 
wud CtrriUMtJic actn kj TVrt a aJao pnoeet aad- 
«Dite aiamsl cf mnocaJ mood nfliaktniiao. Dacaa* 
nrjMmru mKtJm 1 bneUti •rteT7 Ak Htanu r**'* 


tolbncpofcu TVcatfnacki cn relaied and SaU>]' 
TV iTaifAnoa In iV feet m Dtenvled ai Vtnjt of 
bcVmk ort)dQ hiletVpabi tbeeaJreaa oj j ea tedttaa- 
of inirarucoUr aod ponraacnlar tjavtaiVtie 
DOTT* £bre» Vuu e dkjal y uadrr bcal mOUatlaa anr»tb»- 
via, tV proliaal porueo ol each arpertical lexocni ut«S7 
ai e tp^J (or Lb* nifpaat of perCorcaQa aa admthaJ 
atripptajt Hoaertr ihb crored to be ' 


bflamiaatary adVmn* be( eea lb* ibrnabaaed axtede* 
aod ibe adjamt {erooraJ rrloa TVaitem ere oo eo rt 
aod tbe tbrocubi kaod (o b* adVreat. A BtditecuBaf 
cacb thiCT Pb eaed rtrr^ aod adbertat eai u oeVed 
(FI* ) TV opera 1 100(1 lamedoL* aad CKsptet* rebef 
V Ibe paV la iV cal n^U«lr*i S Va eq oeo LlT’ aieafuio 
cnlottilaledtoMaaDlit iVfroathof eeCatcralrVa 
btu n* reemerrd coaiplet* Dae af hit eil male* and 


expervnevd twUeaKNrrapaiDb iVaBteeatalaltfafcof 
tu njtht am TV puo rapi^T tpeead Bp tV puar a^act 
of bn rifkl am. and Lb* haod becaoK caU aod DCCEsbaiid 
bciMt arbe TV pala. coklaeta. and nu ai fa * nm band 
bemoe [ncr ean p a ly te^ere. lb* eod erf ibe tbnb and fare 
fcwr became tia^aod ballly more tV tncenaai lot* 


hl wbraJ coonrflatJoo revealed t V pmeon ef aa t*rtic 
ralralita Ob q<j(ftJoeabl*coa*ealLaj heart daeat* Xw 
aaorfitJ forcerrtcal rrf> TVraththand aaleeetU. 
•vat^ CTaaoUc. aad aa*Biard aa khe pakv oa ebt- 
(MO OitattoasteiMdilltj aaaVr*L.*od tV fated vp 

tmaVat mov bjtftajtvra TV^ttalpWcwtf tke w 

aod aoTiad fiofna ett aa ui iaot TV raibal aorf ibmj 

aiterio err laii i ti m (VDlJoeortrlc rcadn** at Ih* evH 
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disappeared About 3 weeks after operation, he suffered a 
nght cerebral embolus ^Mth complete left hemiplegia He 
survived this episode and is still living The hemiplegia has 
remained Fortunately, adequate function has been re- 
stored to the nght hand, thus spanng the boy from total 
incapacitation 
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GASTROSTOMY— JEJUNAL INTUBATION 

J DEWEY BISGARD, M D , Omaha, Nebraska 


G astric surgery is still attended by 
pnmary mortality and morbidity which 
r IS not commensurate with the mag- 
^ nitude of the operations Hospital 
mortality rates vary from 10 to 20 per cent as 
shown in recent reports from representative 
clinics From the evidence which is constantly 
accumulating, it is becoming more and more 
apparent that much of this excessive mortahty is 
the result of malnutntion which is present to a 
minor degree m all and to a severe degree in many 
of the patients subjected to gastric operations 
Only recently has there developed an apprecia- 
bon of the extent of this depletion of such vital 
nutntional elements as plasma proteins and vita- 
mins and the far reaching influence of these de- 
ficiencies upon the repair of tissues, upon gastnc 
and intestinal motility, and upon the distnbution 
of fluids 

In autopsy reports many of the deaths are 
attnbuted to the pathological findmgs which are 
immediately apparent but which in reality are 
often secondary to nutritional deficiencies For 
example, when a patient who has depleted his 
food stores by starvation resulting from pyloric 
obstruction dies following operation, the autopsy 
may reveal such obvious causes of death as pul- 
monary edema, or as peritonitis resulting from 
leakage from the line of suture In all probability, 
however, the edema resulted from hypoprotein- 
emia or the leakage from the failure of tissue repair 
caused by protein, vitamin C, and possibly other 
unknown deficiencies 

In most of these malnourished patients it is im- 
possible to replenish their depleted food stores 
before operation is undertaken and one can 
at best provide only a very temporary supply of 
certain essential elements To this end, however, 


all available facihties for rehabihtation, such as 
the liberal admimstration of water, sugar, whole 
blood, blood plasma and vitamins, should be 
utilized Smce the nutntional demands are tre- 
mendously mcreased followmg operation and 
smce the parenteral route meets these demands so 
inadequately, it is very important to provide 
nourishment as soon as possible by abmentation 
This can be done startmg immediately following 
operation by means of oral jejunal feedmgs Fol- 
lowing Ravdm’s report approximately 3 years ago, 
the method with technical variations has been 
used by me almost routinely In the earlier cases 
two Levine tubes were threaded into the stomach, 
one through each nostril before the operation was 
started At the completion of the gastrojejunal 
anastomosis one of these tubes was threaded 
through the stoma into the distal loop of the 
jejunum for a distance of 8 to 12 inches Through 
this tube feedings were administered every hour, 
starting as soon as the patient returned from the op- 
erating room Each feeding consists of 2 to 4 ounces 
of peptinized skimmed milk containing 5 grams of 
glucose to each 100 cubic centimeters of the mix- 
ture, followed in some instances by i or 2 ounces 
of normal salt solution, as indicated, to maintain 
fluid balance By this means alone the patient 
receives from 2800 cubic centimeters of fluids to 
as large quantities as desired in addition to the 
normal salt requirements, so that it is unnecessary 
to administer fluids parenterally^ In addition 
these feedings provide in 24 hours 150 grams of 
glucose, an equal quantity of milk sugar, 95 grams 
of the much needed protein, and the minimal 
caloric requirement of 1,795 calones To these 
feedings there has been added the vitamins B-com- 
plex and C m the quantities indicated, and other 
medications as desired Because 2 patients pulled 
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oat the LevliK tubes onlntentiooilly daring alecp 
tbc onginal proccdurr has been modified In the 
malnotniibed patiaits as ahovn in the roent 
geixMTmm, Figure 

\ileT tbe gutro}ejnnal anastcKiraaa u com- 
pleted a catbetcT gastroatocn^ b done and tbe tip 
of a catheter b threaded tbrougfa the stcxna Int 
the distal segaicnt of the )ejaniiiii. Tbe stall of 
tbe fltcDudi at tbe ote of gastmUomy b anchored 
to the abdominal nil aru the proxb:^ end of tbe 
catheter b bnargfat out through atab srouod to 
the (eft of the ln»-ipnn. It has been learned (hat 
the catheter can be passed moat simply Ihnu^ 
the stoma Int tbe jejunum by giaspfng the bp 
of the catheter In a ou v e d bemoatat with wbEcn 
it b directed thrfig^ the sttibO rastroatomy m- 
astoo Into the Jejunuiru Throu^ thb calbeter 
feedings are dminbtered as has pcmoosly hem 
described. 

If the jejunum b (Estended rapidlj some chs- 
cotnioft ma\ be peodo ce d Tberefoee the feed- 
ings are admlmstcred slowly drop b\ drop Irom a 


gravity bottle. Tbe stomach U kept ciapfy by 
constant sactlcn applied throegh the Lerme tnbe 
to the stcmach. 

Two ooDCts of nter arc gri-en bj meatk nny 
hour Thb servea two porpoao. It pWies the 

patient and, as It re turns timaigh tbe Lerine tib^ 

It washes the itccnacfa and the tube. On ika tUrd 
day soclkn b cSscooUnued, but the tube b left fa 
place so that loctxm can be l es m ned b ca< • 
dbtms or other evidence that the imcneh tas 
failed to empty On tbe fourth dar h*i^ bro- 

tngaof ounces of mitt and cream In addlliaitt 

mater are given by mouth and tbe Jeymal 
are redneed to » ounces. On the 5 th da s hceal 
bland gastric diet b started and Jej^lfK™®C* | 
are dbcoolinaed If oral feeding pcogresse^ta- 
factorily the gastiostomv catheter b removed to 
tbe ytfa or Sth day 

Thb method of intnhing tto JeJunam has « 
tain ad\ an tages over jejunnalcrTry Itdoesnc*^ 
the jejunum to tbe abetoinaj wall cr cair«e otw 
adbesloos about ft t act as potentkl scurces « 
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Fig 3 Gastrostomy jejunal intubation supplementing 
gastnc resection. 

jejunal obstruction and there is less hkelihood 
of leakage 

In our small senes of cases no complications or 
ill effects have been encountered To the con- 
trary, convalescence in each case has been ex- 
traordmanly uneventful 

It IS obvious that in cases -with small residual 
gastnc pouches -which retract up under the costal 
margm, the procedure is technically impossible 
In these cases recourse is had to oral jejunal feed- 
ings through the Levine tube whiti had been 
passed into the stomach before operation Fortu- 
nately, however, little difficulty has been en- 
countered m the severely malnourished patients 
who are most m need of immediate feeing be- 
cause they are thin and lax from much loss of 
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Fig 4 Gastrostomy-jejunal mtubahon for prebmmary 
jejunal feeding of patients with gastrojejunocobc fistula 
The tube by-passes the jejunal-cohc fistula and dehvers 
food and water where it will be assimilated After adequate 
restoration of nutnbon the radical corrective operation can 
be done with jnuch less nsL 

weight and their stomachs are usually large as a 
result of obstruction 

Recently, jejunal feedings b> means of gas- 
trostomy-jejunal mtubation have been used to 
rehabihtate a severely depleted patient with a 
gastrojejunocobc fistula A diagram of the 
procedure is shown m Figure 2 IBe rapidity of 
both physical and biochemical restoration was 
impressive as was the con\alescence from the 
corrective operation which was done 12 days later 
Followmg this corrective operation which mcluded 
partial resection of the stomach, the gastrostomy 
tube was threaded mto the jejunum through the 
new stoma and the jejunal feedmgs were contmued 
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ft prerioQi camnmnicutkn twj of o* 


I (GbomW ftud PcDoct) r ei i ewe d the cUd- 
Idl ftcd odwratory findlogi In 86 


± lcil ftcd bboratory findlngi In 86 f*-* of 
□raltlpte myckan* eocoantered at the lUyo 
CUnic between January I 1914, and December ji 
19^ Tbb pnmt study waa tmder talEm In an 
eou' 


endeavor to brln{ ibe itatbticaJ aurver of tM« 
dlKftje op to date. Forty-ooe additlocaTpalkitli 


who had multiple myeloma were aEunhteti In tbc 
last 3 yenra, making a total of la; patlata exam* 


Ined and treated in the 16 yean fr^ Tanoaiy 1 
^ 'a of mte 


1924, to December ji 1939. It is of hteresl to 
note the increase in the number of « in whkb 
a dugnoais of mnltlple nryelotna has been 
since our taper on this subiect wu puhfiifacd. 

ilnldpm m^xlom h a hlibly malignant tnmor 
<d the bone marrew whkfa tends to ocam after tbc 
fifth decade of life. Although the disease fmeolly 
is ioildkKU in Us onset, 00 occasioD it may nm a 
faljnlnatlng couiee. La one of oor cases onlv 4 
months elspsed from the sopearance of the nnt 
sj-^tocn onto the death of the padenL 
Toe etiology is tmknovn. Men are aBecled 
aboat twice u frequeetiy as WTmen. Trauma 
does not appear to infloeocc tbe ooaet of the dis- 
ease ftltbo^ h aereral cases history of fajmy 
was on inquiry Its Importance as an 

etiological factor was not empbiarfd by tbe pa 
tbnts. Tbe original descriptlm mad^ by DabyiD- 
pie In 1846 of w pothoioncal firwflng * cannot be 
unproved. Speaking of tbc appeaxance of two 
vertebrae and a rfb at o ecropiy besald “tbedls- 
apipears to have commepced In the cancel- 
lated structure of the booe for the external oaeeocs 
t^TntrTJi are ri mi^ r «nd toofc bcalthy than tbe 
IntemaL and again, “the smoother sorfacr of 
the rfb bowe%Tr Is raised by Internal gtCFwths 
derating tbe outer bert and tbm into 

Irregufarly sired and roonded darh red projectiaas 
vblbJe throogh tbc periosteal cm-erfng. Tbeouter 
layen sre steel bard requiring the eicrCkm of aoroc 
force to cut them th^ ^bln, however and. 
when sla»d, large cmceiloui cavities filled 

by a red gelatinl/ofm substance threaded here and 
there by fine bony fibers. It fa In these fibers of 
(tjQl-evfating booe that many of tbe more uopor 
tant morbid changes ma> be m ilnesied. 


M ki os tupw any tbe tumor* are made rp pn 
dominantly of cells which closdv resemUephmn 
ceili. They possess the same tlnctcriil duracto 
fades, which esa be brought out by the Ifnaa 
Pappenbeim stain. However tbe nudeoil in tk* 
ceflj are more promlneot than th«w [n norail 
plasma ecQs. If a tumor nodule fa tlw locrce rf 
the malerkl examined tbe hiitolockil sfpear 
ance is uniform and comprised ahnnu ndrcly cf 
these ceils. Tbe mj ct ohl tUcu, tnd fat 
seen In nomul marrow are not eDCountcred. Oa 
tbe other hand, if a portlou of marrow betvrei 


tnmer nodules fa examioed, the piderc mar be 
(SKudally normal except for tbe frivftr>j td Im- 


lated tnmor ceils or nests of tumor 
Iffiprbt pTTpajaticru nude from bone mamw 
obtsiiKdat biopsy cr smears made from aspfiated 
materfal stsined with any ooe of the Romaaor 
aky comUnaliais of stains, tend a somewhat £1 
femt appearance to these ceils. They vary fa 
rim from 7 to 30 micreos and hart a innheevt 
Ime. They are snal^crval but occasiaBllT SR 
a ocaew b at IrTernlar The cytephsm on&ai^ b 
deeply basophnic and has a lighter stiiuiag a»e 
ad)acat to the nucleus. Ihe nucleus fa romd or 
oval and has a variable type of nuclear itructam, 
tbe chief chaiadeifadc of arfalch fa a large, coo- 
spfcucus. sfaarp^ denaucated nutleohs. The 
aumnatio usual^ fa arranged either in fine cr 
cmrse strands, rireiy in^faac mssie*, snd b 
iharplr differenlfated from tbe paiachitmilln. 
Tbe IdenlltT of tumor ceDs hi mytloena hi* nrt 
bem eitsbuihed. Inasnmch as they tflfier fr«i 
normal plasma fcHi «mt have s charscteriitlc 
appearance roocpbologicallT they are bow onaUr 
raerred to as “myeloma ctifa. 

Tbe progenitor of the myrlrrm ceD fa wn kn own 
Many theories have been advanced and tbe ci^ 
which have been suggested os possible soortes c< 


tbese elemaU are as foTlowi mrelotilisti 
nfastic bemocyt oblasts tbc reuculoeodothefi*! 


plastic bemocyt oblasts tbe 
fvlfa, Ijmpbocytes roegolarjublastJ and 
From evidence In recent llteiatme 
m our malerisL it seems Kkeh that In 
■tjihi-* the mjrloma cell fa deiiird from retkalo- 

endotheihnn. 

snmoiis 


The ijmptocni are dhn*c and, frequently *p- 
parenll> unrelated. Tbere are no svmp*'®* 
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which are pathognomonic of the disease Of our 
entire senes of 127 cases, only 32 were proved at 
pathological exammation Eighty-three of the 
patients were males and 44 were females The 
oldest male was 75 years of age, the youngest 4 
years The average age of the patients at onset of 
symptoms was 54 years The duration of S5rmj>- 
toms at the time of the first exammation at the 
dime ranged from 3 weeks to 5 years The aver- 
age duration of symptoms was i year The long- 
est duration of the disease was 9 years, the short- 
est 4 months Pathological fractures were present 
in 13 proved cases, 40 6 per cent 
Baiiache, by far the most common symptom, 
was the major complamt m most of our cases 
When this was the sole symptom, the reason for 
the erroneous diagnosis of arthntis of the spmal 
column or neuntis is understood Loss of strength 
and progressive weakness were the second most 
common cause for the patient’s seekmg advice 
Anemia, loss of weight, or occurrence of a patho- 
logical fracture was desenbed less frequently, and 
the presence of a palpable tumor was rare 
In about 70 per cent of our cases, albuminuria 
was present, although in only 36 5 per cent of 
cases m our second senes was renal damage 
present, as evidenced by casts, hematuna, and an 
elevated value for blood urea It is possible for a 
condition which has been diagnosed and treated 
as nephntis ultunately to be proved multiple 
myeloma In one of our cases, excessive albu- 
irununa of long standmg was the only findmg, on 
further mvestigation, Bence-Jones protemuna 
was discovered Results of sternal puncture, ad- 
vised because of this findmg, revealed the true 
nature of the disease as midUple myeloma In- 
vestigation for Bence-Jones bodies was made m 
112 of the 127 cases, with positive findmgs m 68, 
60 7 per cent. A similar research m the proved 
group of cases of multiple myeloma gave positive 
findings m only 12 of &e 29, 41 3 per cent The 
more important of the vanous mvestigations ear- 
ned out are listed m Table I 

DIAGNOSIS 

Although symptoms are not pathognomomc of 
this disease, the discovery at examination of sev- 
eral of the findmgs listed m Table I should sug- 
gest the possible diagnosis of multiple myeloma 

Biopsy or sternal aspiration to confinn the 
diagnosis of multiple myeloma is warranted m 
cases m which the patient is a man more than 
So years of age who has changes m bones and 
progressively severe backache associated with 
Bence-Jones protemuna or high level of protemm 
the serum Multiple, punched-out areas of de- 


TABIE I — SUMMARY OP DATA CONCERNING 
CONSTITUENTS OP BLOOD IN ENTIRE SERIES 


Investigation 


Abnormal results 

Estimations* 

Type 

^ Cases 

Per cent 

Albumin-globulm ratio 

1 « 

Reversed 

' 13 

S 

Uric aad 

6 

Elevated 

4 

66 6 

Blood cholesterol 

S 

Reduced 

3 

60 

Blood cnlciiun 

48 

Elevated 

10 

20 8 

Blood phosphorus 

42 

Elevated 


9 S 

Blood phosphatase 

23 

Elevated 

4 

18 I 

Serum sulfate 

16 

Elevated 

5 

31 3 

Serum ptolem 

20 

Elevated 

10 

SO 

Blood urea 

S 7 

Elevated 

21 i 

36 8 

Sedimentation rate 

39 

Elevated 

23 

79 3 

Blood citaUnme ' 


Elevated 

s 

ss s 

Bence-Jones protem in 
mine 

112 

Positive 

1 

68 ' 

60 7 


•One catimation listed per case 


struebon m the skull, nbs, and spmal column 
usually are accepted as roentgenological evidence 
of multiple myeloma, but it must be recognised 
that widespread metastatic caremoma may give 
nse to similar appearances In this connection, it 
is well to remember that the presence of myeloid 
uninatunty and a “greasy” appearance in the 
blood smears desenbed as suggestive of multiple 
myeloma are found m metastatic mahgnant dis- 
ease which mvolves the bone marrow and also m 
paroxysmal hemoglobmuna Magnus-Levy ad- 
mitted the possibihty of Bence-Jones protemuna 
resultmg from activity of normal marrow 
The condition of the patient is not alwa)^ an 
mdex of the extent of the disease We have been 
astonished to observe patients m comparatively 
good condition who had extensive skeletal de- 
struction and agam, we have been embarrassed at 
our inabihty to discover a defimte skeletal focus 
on exammation of a patient who is dymg and has 
all other climcal signs and evidences of multiple 
myeloma With so many possibdities for error, 
accurate diagnosis is difficult. The diagnostic re- 
sults of biopsy are excellent, but many patients 
are reluctant to undergo a surgical procedure 
which IS not calculated to give rehef 
The comparatively recent mtroduction of ster- 
nal aspiration has placed at our disposal a proce- 
dure which will permit accurate diagnosis m most 
cases The method is so simple m appheabon that 
its roubne use m suspected cases should be pos- 
sible Material is aspirated from the marrow 
cavity of the sternum by means of a dry syrmge 
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THE SURGICAL ANATOMY OF THE SUPERIOR 
HYPOGASTRIC PLEXUS 

With a Report of 150 Personal Dissections 

B BERNARD WEINSTEIN, M S , M D , New Orleans, Louisiana 


S INCE Its existence was first noted by von 
Haller many anatomists and surgeons have 
studied and given vaned names and des- 
cnptions to that collection of sympathetic 
fibers which only of late is being designated 
properly as the “supenor hypogastric plexus ” 
This plexus, which is rarely a smgle nerve and is 
always prelumbar, is commonly and erroneously 
referred to bj^ the misleading term, “the pre- 
sacral nerve” (Latarjet and Bonnet) Recently 
Davis (23-26), Labate (38) and others have 
stressed the maccuracy of the term “presacral” 
and have come to populanze the more acceptable 
tenmnology of Sappey, "supenor hypogastnc 
plexus ” 

In 1925 Cotte introduced the operation of re- 
section of the supenor hypogastnc plexus for the 
relief of pelvic neuralgia, vagmismus, dysmenor- 
rhea, hypoplasia of the uterus, metrorrhagia and 
sexual neurosis (2-3) Subsequently the procedure 
was popularized and the indications for its use 
extended by numerous contnbutions, particularly 
those of Cotte (5-20) and of Lenche (44-46) 
The successful and widespread use of extirpation 
of the supenor hypogastnc plexus led to its adop- 
tion for the rehef of pain arising from such vaned 
pathological conditions as (a) inoperable car- 
cmoma of the pelvic viscera, (b) intractable pn- 
mary dysmenorrhea, (c) cord bladder, (d) in- 
tractable cystalgia, (e) spasm of the bladder neck 
(f) obsbpation of rectal ongin, (g) Hirschsprung’s 
disease, (h) pruntis xnilvae, (1) vagimsmus, 0) 
dj'spareuma, (k) sclerocystic degeneration of the 
ovanes, (1) kraurosis Advae, (m) severe per- 
sistent postoperative pelvic pam, and pelvic and 
abdominal pain of obscure ongm 
The mcrease in indications for extirpation of 
the supenor hypogastnc plexus and the wide adop- 
bon of the procedure as reflected by the numerous 
reports m recent literature created the need for, 
and gave a marked stimulus to, the study of the 
available literature on the detailed anatomy and 
surgical anatomy of the plexus This was found 
to contain many conflicting reports In fact, after 

From^e Departments of Gross Anatomy and Cjmecology 
TuUne University, School of Mediant, 


notmg the repetition of inaccuraaes contamed m 
the older hterature one is tempted to agree with 
Byron Robinson when he states “It would aston- 
ish any student to know how little has been 
published in regard to the nervous system of the 
female gemtals that is of an original character ” 
The existence, in the hterature, of this wide 
vanety of descnptions of the plexus led to a senes 
of careful studies by a number of recent investi- 
gators, but as Davis (23-26) has so well stated, 
“Painstakmg and exhaustive though this work 
has been, and possibly because of these factors 
the vanations m the ^dmgs of different wnters 
on the morphology of the plexus are even wider 
than those exhibited by the older authors ” 

While aU types of plexus patterns have been 
reported, the main conflict hes between those who 
have reported the predommance or sole existence 
of “presacral nerves” and those who have sub- 
stantiated the findmg of a predommance of “supe- 
nor hypogastnc plexuses ” An understandmg of 
the development of these differences can be de- 
nved from an appreaation of the fact that smgle 
nerves, bilateral cords, and a multiple vanety of 
plexus formations occur, and when an mvestigator 
has had occasion to report a short senes of dissec- 
tions m which a smgle type predominates there is 
apt to be an emphasis on that type, whereas the 
result of a larger senes would at once demonstrate 
that all vanebes reported may occur, and that 
the plexus patterns predonunate It is also true 
that superficial and madequate dissection will 
frequently reveal a smgle nerve or bilateral cord, 
whereas further careful dissection of the same 
subject wiU reveal many mtercommumcatmg 
twigs and may uncover a typical plexus arrange- 
ment It IS hoped that this mvestigabon, con- 
tammg as it does the largest group of detailed 
dissections thus far reported, will tend to crystal- 
lize more clearly our concept of the morphology' 
of the supenor hypogastnc plexus 

MATEEIAI. AND METHODS OF STUDY 

The specimens mcluded m this study were 
obtamed from the routme cadavenc material m 
the department of gross anatomy, Tulane Unii'er- 
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during tbe tmnmrr tcukcs 93S lod 1959 
aod the rtgolar •cnkot rw8-i9J9 and 93 9- 
1940. which wCTt made tTiIhbJe by Dr TPlffinr 
C Smith aod tlio lercnl anUipf} spcdnKna fmn 
Toqto Infirmary Isew Orfcaia, were prOTbfed 
thiDogh the ojarteay o< Dr John A. lanfonL 
UTiilc 10 dtaectiora were dooo 00 Infintm to 
order to determine whether there are differeocca 
In the morpholep’ of the plena In the Infant and 
the adult, aa clan^ by aoroe In Tadgaton, nooe 
was found and the Infant material h not fatchtded 
hithlireport Thh report rnnalrW a the firwting a In 
150 adnlt dtaaecUoru, rcpreaentlDg ao femaJeiand 
130 maW, Of the ao females t 4 were n egro and 
6 white, whDo 96 of the male ipeciroeta were 
negro and 34 white, Thia prepomleTaiKc of t^ 
negro mat^I li In accord with the pa 
centage cfistrlbutlon b the anatomical 
obtained by this hboratiW} and tboo^ there 
are many btereating atmfiea ott anatorrocaJ and 
tnrglcal pccQlkrltlea In the negro, partkclady 
thow of alatas, Soochoo and Hodman, there ap- 
peared to he DO diSerences in the morphology of 
the aoperlor h>-pogtstric pbrin b the two races 
and the ref cce for aUthBiol p or p o acs the greup 
wID be considered as a wbw t hfu og fa o u t the 
foDowIu dbcusiion. 

Detailed dnsections of the entire abdaedna] 
and pelv'k sympsthetic ryatera sere made 00 the 
firvt 3a cadaNtrs. TUi £achided a ttndy of the 
cefiae plents, the aortic plroii, the oTarian and 
retol plcTuaes, the Ktmw it-mpatbetic trunLa, 
and the mperior hypogastric pterns- The coo- 
neetJoas of the auperlor b)-ponitrlc ptena, b- 
chxling all o( Its anerent aiM eneroit nbera. with 
the gangUoaated s>'mpathetk trunk and the 
^•mpjQthetic ganfha pre^r were itndled, Ihe 
d^bcTS were traced from theb origbs to lhar final 
diitrfbntloo ta the pelvic risocTa. In the remab- 
ing aubjects the defied grew anatomT of the 
mpetke h}pQgastrlc plexu and the intaQIac 
tilgcce was recorded with Dotstioca on the oc 
currence of anon*tous stnretures fa the bterlBac 
trigoce In every bstance a record was made of 
the sixe of tlw btcrlDac tr ig one and a sketch 
fTMfti* of the morphology of the plevus and the 
rektioriships eiistbg betweeo the pleros and the 
CTDOlents of the faterlGac trigone In adtfitioo, 
obeervatlocs were made on the vanatkoa of the 
dgii^ mesocolon. The female SDb}ecti, fa every 
bstance were snbmltted to detailed sttrdy 

COXXECn OJ TS OJ TITE SUPClHll mTOOlSTMC 
nj3tm 

Tb# f uu e i l ur hvTvogastric plexus b a duect 
downward cooliouaboo of tnc fatermeacoteric 


oerves of Teth DutaJlhs-nindrin. By ai ef 

these nerves k is connected above with tie ctStt 

plena and the hunhar sympathetic gnwla {». 

pa or 3 ) The fatennesenterlc nerves an cdB- 

po«d of teveral (1 to 6) pmlW fi*n « 
side of the aorta. These parallel fiben are cn*. 
nected by bnoroerable fibers tad form the htir 
Poeo taa; or aortic plena. The hterajewttktif 
oervts arise from the renal or aortlcorml gng 
Bon, the pckrtolal plexos of the renal artery 
and the tiaasrerie aortic bar and lie fiat r^ 
second bmhar iympatbetfcgangCa. TberUfiat 
□e 00 the kteril aspect of the aorta, the rl|^ 
bebs Kinewhal farther Isleral rK»n lii Mt 
whla it closely adherent to the kteral aipect cf 
the aorta. They then pass downward aod meifijv 
to the anterlu nnfM of the aorta, 00 akka 
they cootbne downward (rccefrina aitd dhtrto 
fag fibers to the Inferior mesentera: gaogliai tad 
plena) to the UfmtatiaD of the abrwnirol aerta 
at which levtl they esta the faterlEac tHgaoe 
and termfaau by forming the sepakirkyTKta^ 
ptcna. J ost prior to their t ermlnatloD (h^ rath e 
fihm faxn the Iowa fambur gangtk. 

The pkxta b cmoecled abm with the hiericr 
mtseume pakrterk) plena, aod when pr o e a t 
the faferlor mesgi terlc Thex fihen 

may nm downward to job the pleres ifircctly tr 
m^>3fa the faur me seatate Derrct. 

Tbe w pol or hypogtstric p l ena reerho fine 
branches frosi es^ m the hnsbar lyopathetk 
ganglk. The coatributlcia of the sapCDor (fint 
and aecoDd) ganglia b usiaBy the more marled, 
Impieotly omatfag of acveral dhtloct fiben 
wfaJeh are cnntrlfaited to the plena via the bte 
mcscntenc oaves. The fiberi from the kferlor 
ganglk are faconstant and cf finer caller aid 
vba present are of a lesser oomha than the 
superior The branches from the Inferior lamtc 
gangba occaiioiially job the fateriDesestaic 
ne jvg bat more frequently enter directly kk 
the lu pdoc hypogastric pfcxos, being found fa* 
lofar to the teimmatiaa of the fatermesentM 
oerres fa the s u perior hypogastric plesns. ‘W 
nuxnba of rangla fa the Jomhar scettn o f ^ 
cord varies, hence the terms superior 

iro osed fa prefei e ucc to numerlal oesig- 
However fa every case fibers are cto- 
tributed to the plena by aD the * 7 ®!*' 

thetic gaa^ the 

the uppw^mihar gangm k fa L rtfJn g wim tw 
obsovatloDS cf Hovekeepre, Dciniis and Lac. 
Dsvb, Lahstc, and others. . 

In addition to these twigs from the hnn^ 
sjmpatbeti: ganglk, fine fibers nmnfag Inm tre 
ijiapatbellc trunk propa to the mperwr byP®" 
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gastnc plexus were demonstrable m 3 mstances 
The rarity of these fibers is m keepmg with the 
findmg of Davis, and contrasts with their fre- 
quency as reported by Latarjet and Bonnet Of 
the 3 dissections m which these were seen, they 
occurred bilaterally m 2 mstances and only on 
the left m i instance All were short, fine fibers 
and ran almost transversely from sympathetic 
trunk to supenor hypogastric plexus 
The fibers ansmg from the lumbar sympathetic 
gangha proper emerge from the medial aspect of 
the gangha as fine Siough extremely tough fila- 
ments which are usually single, though occasion- 
ally multiple They course downward and medi- 
ally posterior to the common ihac artery of that 
side and anterior to the vem This relationship 
of artery, nerve, and vein is quite constant though 
m s dissections the nerve fibers passed postenor 
to both the artery and vem, and m 3 mstances the 
fibers passed antenor to both structures The 
nerves enter postenorly at the supenor aspect of 
the supenor hypogastnc plexus In specimens m 
which a smgle “presacral nerve” occurs the fibers 
usually jom the lateral borders of the nerve cord 
In instances m which bilateral nerve cords occur, 
fibers join the lateral aspect of the ipsolateral 
nerve cord, while m the usual instance these 
nerves join the lateralmost portions of the plexus 
The sacral gangha do not usually contribute 
fibers to the superior hypogastnc plexus, though 
m some instances tlie fimt sacral gangha may sup- 
ply the plexus (6 per cent) Where this occurred 
the fibers ansmg from the first sacral ganglion 
coursed obhquely upward from the ganghon to 
jom the plexus In 2 mstances short honzontal 
fibers from the first sacral ganglion jomed the 
supenor hypogastnc plexus m addition to a full 
complement from the lumbar ganghon The 
sacral gangha usually mtercommunicate via short, 
fine filaments which are immediately prevertebral 
and postenor to tlie fibroadipose lamina contam- 
ing the fibers of the superior hypogastnc plexus 
(41) The sacral nerves contnbute many fibers to 
the lateral aspect of the Frankenhauser plexus 
The larger portion of the fibers of the plexus 
gradually diverge toward the lateral aspect of the 
intenliac tngone to terminate m the paired in- 
fcnor hypogastnc ners'cs The chief inner\'ation 
of the ureter is denved from these neiv'es The 
infenor hj’pogastnc nerv'es continue antero- 
infenorly on the lateral pelvic wall and enter the 
uterosacral ligaments through which they course 
to the lateral aspect of the rectal ampulla, to 
terminate in the plexus of Frankenhauser This 
nch sj mpathelic ners'e fiber content of the utero- 
sacral ligaments has not been sufficiently appreci- 
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ated and is of considerable clinical interest since 
one frequently observes edematous and especially 
tender uterosacral hgaments associated with 
various types of pelvic pathology 
There has been considerable discussion m the 
literature as to the existence of the Lee-Franken- 
hauser ganglion or plexus Hovelacque referred 
to the antenor portion of the infenor hypogastnc 
plexus as “the so called ganghon of Franken- 
hauser ” Lee, Frankenhauser, Robinson, Hashi- 
moto, Jung, and Kehrer have aU descnbed the 
mass as a true sympathetic ganghon It has been 
descnbed as a grayish white plexus in the form 
of a quadrilateral mass whose hmits and dimen- 
sions are not fixed, the medial surface of which is 
jomed by the infenor hypogastnc nerve From 
the mesial aspect the pelvic visceral sympathetic 
innervation is denved, while the lateral aspect 
has an extensive anastomosis with the sacral 
nerves Beautiful illustrations of dissections of 
the Frankenhauser plexus are given by Fontame 
and Herrmann The existence of this plexus, now 
well demonstrated anatomically^ has been con- 
firmed chnically by' successful novocam and al- 
cohohc block of the Frankenhauser plexus area 
which IS an accepted surgical procedure 



The foperior hjpocutik pfeita coo- 
tribnte# fitfimmU to the periartelal pl rt i a ei of 
Ite Ddriiboring trleiia «uperiar bemorriiafdil, 
tbe mkMki tbe cr ttn u ] Hkc aod oil the 

bnocbe* of tbe hypofcutrlc. 

Tbe wmJ fitimepta to tbe mpcrkr 
bemofTboidal uterr pan UtenOy from tbe suw 
rkr portion of tbe left upect d tbe soperW 
h>'poc:i»tric ptezoi ud enter the ttgmcdd taao- 
cokn. They are diitribatcd t tbe rig nioU uid 
nn\ tend fine braocbcs to tbe plexus oil Fnnkav- 
hxuser 


lobeqocsUy fine fikments }obi tbe nUiVr 
cxoml perixiterUl plexm. This b ocaslcmlT 
tnie ol fibers to the estei m l f1r«r trteiT (dejnoe 
■treble la only 7 baUnces) Tbe nnty d ihb 
ocCT m e oca cceoddes with tbe report of Darb 
vbo bwoe with tbe report or latar^ ud 
Bonoet in which th«c fibers were dbuamd u 
thmgfa t COmiDOQ fnvTlng 
A diapMnnatlc w^i^ ii u of tbe coooecttoos ci 
the tnpcriorhvpogastric plexus b girea far Fljm 
Tbe l e iBcnj or ■ffcrttU. filws conae hi ■ 
TTiawft^ srhlch protxbly Is to that ® the 
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motor, or efferents, except that the}' go via the 
postenor roots to reach the nerve cells of the 
postenor root gangha The afferent fibers of all 
the pelmc viscera transverse the supenor h3'po- 
gastnc plexus ivith the exception of the ovanan 
and possibly some of the fibers of the fallopian 
tube which accordmg to the physiological and 
anatomical researches of Labate and Reynolds 
“have no connection by way of the supenor 
hypogastnc plexus, nor do they traverse the 
infenor mesentenc gangha or the lower aortic 
plexus” (38) This observation is of considerable 
climcal importance, and is borne out by the re- 
sults of sympathetic nerve block The wider 
recogmtion of this contnbution will call a halt to 
the needless (and of course unsuccessful) attempts 
to relieve pam of ovanan ongm by supenor hj’po- 
gastnc sj'mpathectomy The afferent nerves from 
the ovary are contamed m the penartenal ovanan 
plexus and reach the tenth thoraac level of the 
spmal cord (Kuntz) The ovanan plexus is found 
m the suspensory bgament of the ovary and is 
jomed by an external tubular branch from the 
fallopian tube Five or 6 efferents of the tubular 
branch course through the broad ligament and 
reach the lateral aspect of the penartenal uterme 
plexus 

The uterme afferent fibers traverse the Frank- 
enhauser and then the supenor hypogastnc 
plexuses to reach the cord at the level of the first 
lumbar to tenth thoraac segment (Kuntz) A 
detailed and excellent r€sum6 of our current 
knowledge of the innervation of the uterus is given 
by Reynolds while a clear exposition of the inner- 



Fig II 


vation of the bladder may be found in McLellan’s 
excellent monograph 

MORPHOLOGY OF THE PLEXUS 

The supenor hypogastric plexus is always found 
within the intenliac tngone, an area bounded by 
the bifurcation of the aorta above, the common 
ihac artenes laterally, and a Ime connectmg these 
vessels at the promontory of the sacrum below 
There is usually a plexus, uncommonly bilateral 
cords, and rarely a smgle “presacral” nerve The 
plexus IS tnangidar m shape with its apex up- 



Tbe ttmerior hvpopitrk piexiu liao ooo- 
tHbatfs fikmeoti to the pcriinnUl pkxoMS of 
the Ddrhborlag arteiic* topeiktr haDocrboicUl, 
tbe miiMb taoal, tbe extenul nw ^id ■!] the 
brucha of the hypogastric. 

Tbe teirTral fiiw hkioentj to the taperiar 
banorrhoidil irtery- pass htenlly from the supe 
rior portkrn of the left tspect of the nperior 
hypogastric plexus sncl enter the stgroofd meso- 
coIot They are (flstrfboted to the drmoid and 
mar send fiiK branches to the pkms of Franken- 
baoser 


Infrequent]/ fine filaments }cm the oiiille 
aural periaiterial plexus. Thif b occasfccalfT 
true of fibers to the eitenul Qlac irtav 
■tiahffl in only 7 Instances) The ranty cf I" 
occni r cDC e cijnrftVs with tbe report ef D»rt 
who t«Vf« bsoe with the report cf Latar^rt and 
Bconet in whfch these fibers were discussed as 
though a commOD finding. 

A tfiagrammatlc sch e ma of the conneetkes ci 

tbe aupenor hypogastric pkinsb terr ain Fij i 

Tbe aensocy or afferent, fibers .“i* 

which probably b cmilar to that cf tae 
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mately o 3 cm ) The mdth of the base of the 
tngone averages approximately 7 centimeters (5 S 
to 7 5 cm ) and tends to be mder m the female 
than m the male (ba approximately o 5 cm ) This 
IS m keepmg with the normal divergence of the 
common iliac artenes from the bifurcation of the 
abdominal aorta, which occurs at an angle of 60 
degrees in the male and 68 degrees in the female 
It IS of interest to note that the dimensions of the 
tngone were exactly similar in the negro and 
white female, however, in males tlie tngone tends 
to be narrower and longer in the negro than in the 
white 

The tngone normally contains tlie left common 
iliac vem, the middle sacral arterj' and veins, and 
the nght ureter On the left border of the tngone 
the mfenor mesentenc artery' and its sigmoid 
branch enter the root of tlie pchic mesocolon 
Finalh a fairly tough retropcntoncal connective 
tissue lay er, mto which the fibers of the supenor 
hy'pogastnc plexus are incorporated, hes within 
this area 

The left common iliac vein runs parallel to the 
mfenor (medial) margin of the left common iliac 
artery' and courses upward and to the nght, as- 
cending postenor to the nght common iliac artery 
to join the nght common iliac vein in the forma- 
tion of the vena cava The left common iliac vein 
thus occupies a considerable portion of the upper 
and left aspect of the tngone The vem is im- 
mediately subjacent to the overlying (anterior) 
layer of fibrous and fatty tissue in which the fibers 
of the supenor hy'pogastnc plexus are found and 
thus constitutes a surgical hazard of marked im- 
portance, especially when it is remembered that 
the wall of the vein is extremely thm Fortun- 
ately, the fibrocellular layer which is firmly ad- 
herent m the remainder of the tngone is very 
loosely adherent to the vein and may be easdy 
separated from iL An appreciation of the surgical 
importance of this fact is heightened when it is 
recalled that in 9 per cent of this senes the entire 
supenor hy'pogastnc plexus is shifted to the left 
and occupies an area solely in the left half of the 
tngone being markedly condensed antenor to the 
left common diac vem In performing a supenor 
iiypognstnc sympathectomy the surgeon working 
“over” (1 e , antenor to) the vem takes advantage 
of this loose connection of the nerves to the vein, 
in an effort to avoid mjury to the vessel Injury 
to the vem has been reported (i) 

The middle sacral artery and its accompanying 
vems descend from the bifurcation of the aorta 
to the tip of the coccyx The artery passes down- 
ward m the intenhac tngone which it tends to 
bisect, though occasionally it occupies a position 


slightly in the left half of the tngone Within the 
tngone it lies successively upon the intervertebral 
disc between the fourth and fifth lumbar verte- 
brae, and the antenor aspect of the body of the 
fifth lumbar vertebra It is posterior to the con- 
nective tissue layer which contains the nerve 
fibers, and may be palpated through this layer 
The artery' is not infrequently confused with a 
“single presacml nerve” ty'pe of supenor hypo- 
gastne plexus and occasionally has been extir- 
pated for the plexus It is interesting to note 
that the artery which is not frequently visually ob- 
vious can almost invanably be palpated, w'hile 
the nerve fibers of the supenor hy'pogastnc plexus 
which arc frequently visually obvious through a 
transparent pentoneum can not be identified by 
the palpating finger WTicn this point is appreci- 
ated more fully, the incidence of extirpation of 
the middle sacral artery' for the “presacral nerve” 
wall markedly decrease An appreciation of the 
fact that the existence of a “presacral nerve” is in 
Itself a ranty will also cause a cessation of the 
extirpation of a single cord area, and lead to the 
universal adoption of the policy of extirpating the 
entire intenhac fibrocellular tissue for removal of 
the supenor hy’pogastnc sympathetic plexus 
The nght ureter is exposed in the intenhac 
tngone, where it crosses the nght common iliac 
artery just supenor to its bifurcation mto the 
external iliac and hy’pogastnc artenes Fortun- 
ately, the nght ureter is firmly adherent to the 
postenor surface of the pentoneum and is usually' 
retracted with the pentoneum when it is reflected 
laterally', whereas the nerve fibers are incorporated 
into and firmly adherent to the subjacent fibro- 
cellular lay'er of retropentoneal connective tissue 
Thus the ureter can be identified and injury to it 
ax'oided In certain instances in which a type III 
mesocolon exists (vide infra) and it is necessary to 
retract the mesocolon sharply to the left, or when 
a type II pelxuc mesocolon exists which must be 
retracted far to the left m order to remove it from 
the operative field, the ureter may be displaced 
mesially and be more liable to injury The left 
ureter is normally' found entirely outside of the 
intenhac trigone and is rarely subject to injury 
m supenor hypogastne sympathectomy 
The inferior mesenteric artery runs dowoiwrard 
from Its ongin about 3 5 centimeters superior to 
the bifurcation of the aorta, runnmg obliquely and 
to the left, antenor to the lower portion of the 
abdommal aorta, and the left common diac artery 
It descends into the pelvis between the layers of 
the sigmoid mesocolon to termmate on the rectum 
as the superior hemorrhoidal artery Its sigmoid 
branches run downward and to the left to enter 
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«ard, rtpTT K Oting tli« coo\ T r gm ce of tlxr Inter 
nweotmc D c iv ct, aod its bnse infeifariy where 
the main froops of nerve fibers dh-erge to tennf* 
nale In the Inferior hj-pogaslric nerrei. The poel- 
tion oI the nei^Ti whether ss lingic cords or vari- 
ous plena pattma b ahravi prehimhar and 
never presacraL 

RTiTO the IntermeseiitenC ner%Ts fose at the 
apex of the InterObc trigone and cootimie withoot 
div c r g e uc e until the vcrv base o< the trteooe the 
reiultsnt pattern b a nerve cor^ the ao 

called preiacral nerve, Thb b relaUvely unctan- 
mon 1 per cent In thb series (Rg i) Even thb 
sm^ p re s acr a l rterxr pattern ma^ be clasalhed as 
a pievus, If one ccaswers the mtcroacopfc studies 
of Ehut, who wu able to dcmoctitrate cfeariy In 
tnosverae secthaa of the loterOkc fibraadtooae 
b)-er at least 4 or c separate blets of iterve tbsw 
wtocfa are loat in tM ut Inhltiated subperilooea] 
membfone and hire no redprooU connecrioDS. 
Inapercentof ouTd Ii sectkambemtenneaenterk 
DOVTS enter the trtgoDe. lU^tly separated and 
alter cootlnuiitt down for i to i s cendmeUrs 
lots to fonn a smfle nenT « blch Ufoxcatet at the 
case of the trigone (Fig j) The intenDescoteric 
nerv'es may ester the loterfUac t rigo oe widely 
separated and continue downward ui thb rein 
tlooship to the base of the t rig one mboe they 
ceoUsue as the Isferkir b^pogakrie nerves, ihos 
gtrlng a bflsimJ (or donbie) cm pattsrt (Fig 4) 
niten this ocesra, the cor^ hare a nambo of 
NViy hue fitunentoss coanectKms dcTBOostiaUe 
thrmgfaont the length of the Interilbc trigone 
(8 pwr cent) 

Pkxia patterns occur (4 per cent) whereto the 
lateral coenpoDents arc shaipfy maiaed bat there 
are numerous bea>'> cocmectlog fibers, and tbcaif h 
the nerx-e fibers when Inadequately dbaecled ap- 
pear as a tingle fist band, careful dlssectioa le 
Tils a plexus (Figs, e and 6) 

In miny Instances (ag per cent) the totermeaeo- 
tcric nerves upon entering the irigw fuse and 
almost trrmwd lately bifurcate to mverge at an 
acute angle. The diverging nerve cords are con- 
nected b\ inanv fibers and a narrow triangular 
pattern ttkiJu (Fig 7) in amtraal to the more 
[requent (55 per cent) and liniilaj tbeu^ wider 
triangular pattern and the rtblhrely rare ( per 
cent) tpsder web pattern (Flf 8) wmefa b found 
when the Jlv T i i tn ct b marico ai>d the cocD ertfnt 
fibers are numerous and fine In only * daaectloia 
(1 per cent) were arch shaped patteiia coewm- 
terrd (^ 9) 

The pieius may be shifted so as to occupy 
poriticn toWy to the left of the mldHoc (FIga- 10 

aodii) nowTXTT thclnfrtqucnc} (8percciit)« 


the ocnuiTOce of thb Icft^lded slifl enukh 
unacerptabJe Reysoldri rtitawnt ^ 
t^nerva which ccmpriie tie so calH b™. 

gastric nerve fass cscdiDy s nttle to the Idt ci It 

Wt-slded plcnaef Ttie In 
ejnenUy foind to be Immedbtely sd^acent to (W 
left conu Dco Iliac artery tod the root cf tk 
moid mesocolon. Thb Is of coraidcriUe iori3 
InteiTst since the exthpatloo of the retrorofto. 
neal fihro-adfpoae tbaie In the centril pertfaa cf 
the interllbc t rig one would fill to rawre ik 
nerve fiboi cocatituting thb type ofpieuB. As 

appredadoo of the foregUng fan and that a 
pmacrsl'’neTTeraiTrreibu that the sqwii 
hvpooatric plexua b always prelombai and far 
qocnlly octiroies the entire bterlHic sID 

cause lewrr lafiarts to be reported after supoW 
hypogastric pious ^patbectoniT The hetm- 
plrte citirpailoo of the pious, the taprtper sdo: 
tloD erf cases and to a Ksaer otent the ocesrren 
of ucuiLMuas In the ttmalnlng nerve stumpa b(b| 
the chief causes of poor rvtu^ts in s uigoj d tk 
snpenor h>'pogastric pteiui. 

In 8 prr cent of the suhjects the istennacsttrie 
nerves cocUnoed into the trigooe uaohfpleiar 
alkl baadi, freq u ently fastog )aft before nacmag 
the promoetory of the sacrum to form the inferior 
hypcgastric DerxTS. These multiple pajiU eerds 
or lands were connected by many fibers 
After cocfldeTstloe of the larre variety of pat 
ifTTn and the variatioss within osch patten 
gronp one can well endorse ik statement It is 
diA^t to find two plexuses with the mme aia 
UankaJ architecture' (Labate) 

SUSCnCAL AXATOST 

A cmildeTstlon of the surgical amterny <rf tk 
su perior hypogastric plexus neceailtstes an srew- 
cbtlcn of (1) the Interllltc trlrooe b whkn the 
fibers cf the plexus arc alwa)s foDod (j)tkDer 
mal cDOlents of the trigone (D abnormal w 
tents of the tngooe and fijiajly (4) the vsristierH 
ID the pelvic mesocolon. 

The interOaic trigone has fee Its apex the Hfe 
cation of the abdorebal aorta, its bteisl hrad- 
sries the common Diac arteries, and Its hue w 
mpcaids to s line Wnbg the two coodmi ubc 
artnics at the level of the premootory of tk sa 
rrrrm The UlgofK tbertfoTe emhfsces an sits 
compeWng the lower half oe third cf ik fcmth 
Inmbar vertebes the btervenbg bterrtiteW 
csitHagbocs dbc and the fifth lumbar mtetrs 
Its varies with the level of btforat Ua^ 

the abdominal aorta and averages 
6 centbneteTS (4.9 cm. t 6.4 cm ) It tcB dito 
sHghtly more doogated fa the male (by spproU- 
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mately o 3 cm ) The width of the base of the 
tngone averages approximately 7 centimeters (5 8 
to 7 5 cm ) and tends to be wider in the female 
than m the male (by approxima tely o 5 cm ) This 
IS m keeping with the normal divergence of the 
common ihac artenes from the bifurcation of the 
abdommal aorta, which occurs at an angle of 60 
degrees in the male and 68 degrees in the female 
It is of interest to note that the dimensions of the 
tngone were exactly siimlar in the negro and 
white female, however, m males the tngone tends 
to be narrower and longer m the negro than in the 
white 

The tngone normally contains the left common 
ihac vein, the middle sacral artery and veins, and 
the nght ureter On the left border of the tngone 
the iMenor mesentenc artery and its sigmoid 
branch enter the root of the pelvic mesocolon 
Fmally a fairly tough retropentoneal connective 
tissue layer, mto which the fibers of the supenor 
hj^ogastnc plexus are mcorporated, hes within 
this area 

The left common ihac vein runs parallel to the 
infenor (medial) margm of the left common iliac 
artery and courses upward and to the nght, as- 
cending postenor to the nght common ihac artery 
to ]om the nght common iliac vein m the forma- 
tion of the vena cava The left common ihac vem 
thus occupies a considerable portion of the upper 
and left aspect of the tngone The vem is im- 
mediately subjacent to the overlymg (antenor) 
layer of fibrous and fatty tissue m which the fibers 
of the supenor hypogastnc plexus are found and 
thus constitutes a surgical hazard of marked im- 
portance, especially when it is remembered that 
the wall of the vem is extremely thm Fortun- 
ately, the fibrocellular layer which is firmly ad- 
herent in the remamder of the tngone is very 
loosely adherent to the vem and may be easily 
separated from it. An appreaation of the surgical 
importance of this fact is heightened when it is 
recalled that m 9 per cent of this senes the entire 
supenor hypogastnc plexus is shifted to the left 
and occupies an area solely m the left half of the 
tngone being markedly condensed antenor to the 
left common ihac vem In performmg a supenor 
hypogastnc sympathectomy the surgeon working 
“over” (1 e , antenor to) the vem takes advantage 
of this loose connection of the nerves to the vem, 
in an effort to avoid mjury to the vessel Injury 
to the vein has been reported (i) 

The middle sacral artery and its accompanymg 
veins descend from the bifurcation of the aorta 
to the tip of the coccyx The artery passes down- 
ward m the mtenhac tngone which it tends to 
bisect, though occasionally it occupies a position 


slightly m the left half of the tngone Withm the 
tngone it lies successively upon the intervertebral 
disc between the fourth and fifth lumbar verte- 
brae, and the antenor aspect of the body of the 
fifth lumbar vertebra It is postenor to the con- 
nective tissue layer which contains the nerve 
fibers, and may be palpated through this layer 
The artery is not infrequently confused with a 
“single presacral nerve” type of supenor hypo- 
gastric plexTis and occasionally has been extir- 
pated for the plexus It is interesting to note 
that the aricry which is not frequently visually ob- 
vious can almost invanably be palpated, while 
the nerve fibers of the supenor hypogastnc plexus 
which arc frequently msuallv obvious through a 
transparent pentoneum can not be identified by 
the palpating finger When this point is appreci- 
ated more fully, the incidence of extirpation of 
the middle sacral artery for the "presacral nerve” 
will markedly decrease An appreciation of the 
fact that the existence of a “presacral nerve” is m 
Itself a ranty will also cause a cessation of the 
extirpation of a single cord area, and lead to the 
universal adoption of the policy of extirpatmg the 
entire intenliac fibrocellular tissue for removal of 
the supenor hypogastnc sympathetic plexus 
The nght ureter is exposed m the mtenhac 
tngone, where it crosses the nght common iliac 
artery just supenor to its bifurcation into the 
external ihac and hypogastnc artenes Fortun- 
ately, the nght ureter is firmly adherent to the 
postenor surface of the pentoneum and is usually 
retracted with the pentoneum when it is reflected 
laterally, whereas the nerve fibers are incorporated 
mto and firmly adherent to the subjacent fibro- 
cellular layer of retropentoneal connective tissue 
Thus the ureter can be identified and mjury to it 
avoided In certain instances m which a type III 
mesocolon exists {vide infra) and it is necessary to 
retract the mesocolon sharply to the left, or when 
a type n pelvic mesocolon exists which must be 
retracted far to the left in order to remove it from 
the operative field, the ureter may be displaced 
mesiaUy and be more liable to injury The left 
ureter is normally found entirely outside of the 
mtenhac tngone and is rarely subject to mjury 
in supenor hypogastnc sympathectomy 
The mfenor mesentenc artery runs downward 
from Its ongm about 3 5 centimeters supenor to 
the bifurcation of the aorta, runnmg obhquely and 
to the left, antenor to the lower portion of the 
abdommal aorta, and the left common ihac artery 
It descends mto the pelvis between the layers of 
the sigmoid mesocolon to tennmate on the rectum 
as the supenor hemorrhoidal artery Its sigmoid 
branches run downward and to the left to enter 



tbe ^caead tanocolaa aad 4r« diitrfbaCed to (lie 
osmoiij As they eater tbe root of tbe pdHc 
mesoeoka they Ije 00 tbe left border of tlu bter 
Qae trlme b bsteoexs h vUdi t troe 111 
ma o cuo o edits they ucceme bnportaoce m tupe 
rkir b>-pagsttdc f>'mp«tbei:tam> doce It b oeces- 
ntiy to dinect betTree a tbe h>Tn of tbe me»ci:4aa 
to expose tbe btedhe trifooe, end b neb « dn- 
•ectlcHi these \-esseb mar be fafored. 

The btedbe trigooe a entlr^ retroperftooeeL 
Its pedtocesj un nlrn oo tbe ri^t b reflected to 
tbe bterxl irsllj of tl» pelrb end spreedi dovn- 
werd to tbe enterior sorfece of tbe seentm. On 
tbe left the peritoneum dnrmds from tbe ebdo- 
tuen to tbe rim of tbe pelrb w b e t e ft b reflected 
orer tbe siginob adoa and tbe upper portko of 
tbe rectom r bence H b afais reflected to tbe boer 
aspect of tbe anterior abdominal wxIL ‘Ibeped- 
toDcal Ia\TTi « hirb ha VC tbm embeatbed tbe pci- 
rk cokn appreoeb each otber m p e ica ntdMW 
and fuse to ionn a true n xsen tay tbe pelric 
pcsocokr- Bet a cen tbe rro hyen of the pelvic 
mesoeoka run tbe rascolar and cervoca snpply of 
that seclko f tbe bovreL 

There b cMuideniblc vuiatioo ta tbe len^ 
and the poaitioQ of tbe Cne of attxcbmait of tbe 
pehk mesocolon. In general three mab types 
be described 

'frpe I A short roesocokei ewfly retracted to 
tbe left aOorriog adeqoste exposure of tbo 
bteribac Irigore (Fij ij) 


T\pe IL A lone mesocolca vbH nar rmd^ 
be smfied or retracted to eipcee tbe bitedSsc trv 
IwefFfe 14) 

Type IIL A keg tnesocDlea, tbe la a cf 
wUA etnbratt tbe btsiOu tneoDe bs it 
tadbment being alou tbe mUtlng. Thb me ef 
mesocoko maxa dmSenh tbe eapcaar e v tbe 
btedbac tdgooe, partknkriy aben i fb s ei.4k fl be- 
tween tbe leases of the mesocoko b roorted to b 
order to eipom tbe nperioc bypcgaitric pfeies 
(FTj 15) TTib type of dbojctfco roilijuuj tbs 
Tijcnlarand oerroassopplT wbkb b tnamitted 
throogb tbe mesocoko to the bo a el It eubatb. 
Pfoeetkn between the layers of tbe mesocoko 
■hoold be artided and tbe sa p er kr bvpccuCric 
plans aposed \ry Indtkn raralkf to tbe not cf 
the mcsc«mk>o and tbroof^ both 0/ its bjto 
(Ebot) In a lerki of 50 dbacetke* Ucct tt- 
ported tbe i xc oiraace of 78 per cent of tbe flnt 
type tJ mcaocoVsi, 14 pea cent of tbe SKood, sad 

Spacentofttetblrd. Rooad reported type HI 

OKSocokm in ly per cent of bb cases, whfle Code 
foond ft in 00I7 1 per cent. Bernard and Tbeo- 
A i Ti-Tm and Labatc bare each repwted bs occar 
renm In t case. 

In tbb series in femaks type I oc'cnrf e d in 75 
percent type n in J5 per cent. Typellldldnrt 

nmr The lackkoce wts limllar fa tbc DegTo *iM 

tbe white. IT. rm -ef fa mafci there was a fiater 
occnneoca of tbe type lli mes o co ko fa tbs nnf^ 
tbe percdtiges belles of type I 14 type II, and 
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5 type III in the white, while they were 70 type I, 
16 type n, and 14 type HI in the negro As pre- 
viously noted this was the only significant racial 
difference encountered 

In addition to these normal relations of the 
mtenhac trigone, vanous anomahes have been 
encountered In 4 dissections accessory ureters 
Mere found which traversed the tngone Davis 
similarly reported occunences of accessor)' ureters 
in 3 of the 12 operative cases he studied In sev- 
eral of our dissections m the infant, the right ure- 
ter bent rather sharply toward the midlme and so 
was mcluded m the tngone and subject to mjury 
This findmg is confirmed by Labate, who mcluded 
52 infants m his report of 75 dissections 
In 3 of our dissections the transverse duodenum 
Mas found anterior to the mtenhac tngone In i 
of these cases the other abdommal viscera were 
also ptosed In the 2 others the abdommal viscera 
were normally located with the exception of the 
duodenum The left common ihac \em m 14 per 
cent of our dissections had sharp S-hke devia- 
tions toward the midhne, and projected into the 
mtenhac tngone to well beyond the midlme oc- 
cupj mg the entire upper and left half of the tn- 
gone In 2 per cent of this senes the left common 
iliac artery had a similar deviation, and occupied 
a position Mhich Mould normally be well withm 
the mtenhac area In these 2 instances the artery 
Mas partially co\ered antenorly Mith tlie hypo- 
gastric plexus M'hich m each of these instances 
Mas of the spider-Meb pattern, and occupied an 
area companhlc to Uie normal tagonal area In 


I subject the right and left common ihac veins 
jomed to form the infenor vena cava anterior to 
the bifurcation of the abdominal aorta The mter- 
ihac tngone m this mstance was bounded by the 
vena cava supenorly and the common ihac vems 
laterally, the aorta and common iliac artenes be- 
mg postenor to these structures The supenor 
hypogastnc plexus m this mstance was of the mul- 
tiple cord pattern and withm the venous triangle 
The discussion of a very important vascular 
anomaly which occurs vnth surpnsmg frequency 
and which has gamed httle attention m the hter- 
ature has been left for last The majonty of 
mvestigators are silent on the subject Elaut 
states “One must bear m mmd a certam anomaly 
of the blood vessels occumng not infrequently 
withm the mtenhac tngone In our rather small 
senes of cases we met this condition twice, namely 
a large, pencil-sised vem arose from the left com- 
mon fiiac vem, proceeded directly across the 
tngone and jomed the opposite wall of the pehus 
at a spot close to the bifurcation of the common 
artery' The vems lay on the periosteum, the 
nerves cross it obliquely , bemg adherent m a few 
places ” In the series of dissections herem re- 
ported anomalous xems of this type were found 
26 times’ Seventeen occurred in the male, and 
9 in the female, m ith the distnbution e\ en betw een 
the negro and white In sex eral mstances the x em 
Mas half as large as the common ihac x em, x'-hile 
m the greater number of cases the xein was of 
much smaller size In 3 mstances these large 
xems arose xxilhin the substance of tlie psoas 
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mtudc oo tbe oppadte *ide of the pdrts tnd 
otmed tbe intomLC tngoae to empty bto the 
left mwmm Ume reb. Jijsy <it the cnaZfer 
>Tbs coold be tnced Erectly Cnn tbe penostcDffl 
tTtTRimg the hiterilkc mjaK tod espt>lof 
mto the ccanaoD Qac vem. Serenl of the Tdm 
were b tbe oibiie of tcceany beounfuldil 
rdm which an re tr u p git opatHy to the left of 
tbe sudhne b the bterOjic tzfarm to empty bto 
the left common Qttc veb. 'hifiM vems tn e 
datmct iorgial buard, tod ihcmld be gfroi 
nmch grater cm phaxk. FnrtbcrbvatigetkRsaf 
tbelr mrt odgbs ere b ptugiu (Flgv i6 17) 

»i»uui Cff ExmPA-najt 01 utk eorojcn 

HYPOaAfTEIC FLEcm 

A detailed uxormt of the phytkilocy of the 
mpedor bypog ti trlc plexttf doa not come wlthb 
tbeproriiKEoIthbpeper However one baftitej 
to fjnt t eome axnments on tbe renhs of exthpe 
tVin of the foperlor hypogutdc plexus on dmd- 
stmtxrL and on pertarttlan vhlu are conently 
not widely apprecwtcd. Despite many opreaed 
feta to file contary Pearce baa recaiuy ade 
qnateJyf tfca e cd tbekckofhann<3f tldiprocedare 
b i Ffi r mf g to childbirth and concbaed, Pit 
facial DcmectoiDy hai no faiftoence on any port of 
tbe pro cc M of prcgnaocy In tome patienti, 
probably on^ a ptmTI propwtkc, tbe bat stage 
of labor It pwlntF— Tid and or dae onobeerred. 
Tbeae conchiikrns are sabstantiated by tbe ob- 
taratkais of many otben (CoQhta, Cotta, Davia 
Donaldton, ILecoe, Leairnontb, Fonta^ ana 
Herrmann, and ITctbeielD 


The menstrual c)-de ii mufferffd br mperi u r 
hypocaatrfc plexus mupalbectocDT thongh the 
peoDC toreediatcly ioBoviofthe ofeaSka mj 
be crofooged (Tontame and HenmaBs) 

Tbe pfaydcJoer cf the sopenor hypegtHrv 
plma b rebtioB to the urinary rrstem has bea 
adequate^ itreaed by Mclefkn and leannarti. 


A report b gfren of 50 personal dincctlaes cf 
tbe mpcrlo lmK|;utTlc pleiiis so females, u 
negro and 6 wbte and yo maka, 96 negro and 
34 white. The smfical anatemy of the loteriBsc 
Irbooe. an ara bounded by tbe b^urcatioo cf tbe 
tboomlDal aorta, the rrmnwi fHwc artenes, and 
the promoc tory of tbe aacTuro, which coDtabs the 
sonerlor hypogastric plexm, ia deserfbed. Stress 
blaid upon 

I The wide Nwriatm b the configuration of 
tbe sup erior hypogastric plexm and the prt 
doaninsnee of plexns pattenis, U per cent the 
nnffirnmnn frnnmj of nttotFnl DCTTe COnft, 8 pet 
cent and the relative ranty cf tbe smgle “l^ 
■acral nerve, 4 per cat 

a Ibe dkpotitica of the oocnal oaiteaU cf 
the btcriliac trigone ( ) tbe left cornmnn l»c 
vein (b) the middle ■cral TiKb (c) the rigb 
meter and (d) tbe fibrocellnlai connKtlre daw 
Umira winch contains the snpoloe hypogsstrfc 
plexus (Fig 1) 

3 'ibe anocalla of the bteilliac regfan (a) 
accessory m e tm (b) bw lyir* transrei se du^ 
daum C Dveniig tbe antcnorsnimce of thetricuoa; 
mr^ (c) an anomaJons ran wiuch oenuird in ri 
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dissections to which special emphasis is given 
(Figs 16 and 17) 

4 The vanations m length and implantation 
of the sigmoid mesocolon with a descnption of 
the three types encountered (Figs 13, 14, and 15) 
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BMR Poise 



ically,” the only safe way to treat that patient 
further is to take him oS iodine gradually Then 
after a period of tune, say 2 to 4 months, when the 
thyroid will agam respond the patient can be 
operated upon safely under its influence 
With this in mind, we suggest the followmg 
regimen to be used m such cases When it is ob- 
vious that a patient will not have an “iodine 
remission” he is weaned from it, so to speak, 
that IS, the lodme is stopped gradually so that 
a cnsis will not occur The weamng process may 
take a few days or it may take weeks The 
symptoms may become shghtly aggravated but 


bed rest and sedation have been found ample to 
control them The x-ray may also be helpful 
Second, the patient is placed on an lodine-free, or 
low in lodme, diet but high m protems, vitamms, 
and carbohydrates It must be emphasized agam 
and again to the patient not to take iodine or any 
foods containing it and to take no medicme other 
than that prescribed The patient may be seen at 
weekly mtervals for the first month or so and then 
every month until sufficient time has passed, 2 to 
4 months At the end of this tune he is agam 
hospitalized and prepared m the usual manner for 
operation 
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so CALLED IODINE RESISTANT’ HYPERTHYROIDISM 

JE.KEARhSJ \LD F^CS, »nd PAUL STARR, MJ) Ouciio. IHifliw 


T he o paa Ut e mortalitT rate to wdl cdd- 
troOed aua of b>'perthjnicB>m b (till 
b ctw wu I tod 5 pei cent dcpendiDf 
njwn the co-ordinitlan brtireeo ™ mcft 
ictl and toigkal dtrUata and tbe number ot 
temdy ill piatiaita tncfaided In tlie aertea atndkd. 
We do not axuldcT the patient with GraTci db- 
eaae an emergeitcjr imdl he haa been itartcd on 
lodioe even the aentehr 01 patient can be coo- 
tmUed for a period ot Hnw vith dlhnit medical 
and roestcen therapy A few caaeioi toxic goiter 
between j and loper cent, will not respoad to the 
nanal pceoperatlve kxOne therapy and «<wrn» ap< 
pw to become dehnltdj wane with lu me. 
IhcK patKsti axe osnaDy In the older age groop 
and U ii oar optnloo as well ai of otben, 
that the mortiLty and morbidity foUcwing op- 
eiatlaa In these cases are ht^ier 
We wish to ahov that thM so called Sotfine 
reakUnt' or ^'Iodine fast oases wilt respoeid to a 
specific re ^tlf o en of therapy thittbeyarenoteoKT 
gCDcy cases, bnt that with dme they can be 
qwnted opoe under the inflocnce a ndhe. 
Blank, and others have defimieir foond, 

both by c£ni^ and pathological itndles, that 


some of these patients an in reaClT beh^ on- 
ticlied by locfine. TbcR Is no dmkil eridoKt d 
this fact, how ev er because the use d the lofix 
b preventing a crisis. Crisis, in itself, weeid seg- 
gest that great caadon iboold be e ieiclgj in tn- 
tidpetlng opoadon at thb thw 
A scar^ ol the litoatorc reveals thit tUs ob- 
(Stko was not described tmtH after hUdoe iid 
KimheD in iqi 7 advocated the ose ol iodhe anl 
Iodised salt in the pi e Tr n tkp ot "endemic goiter 
and wba Phnnmer and hb asaockto recoD- 
mcryVA (n 19S3 the use of Lo^oTs solutki h 
the pr c op er a d VT and postoperative care ol teme 
patients. It b obvions to os that sane ol thes 
padoita have been taking nffident ka&e b 
lou that the thyroid h DOhsuerable to repaid 
to Its nse. The sotuoe of the loc&ae may be sdt, 
food, old family ranesflesj or patat nwflebt 
W O Thompsco et aL naTc licam that the 
irimhnsl eftecoTe dc«e H cocopocmd soladeD d 
iodine Tulet be twea 6 and lo mlfi g nTm a^ 
The average person ti.aauji»es ahent lj tax' 
grsma ol bvftrB a day In table ssh akee vithoet 
conaidning other food soorces. ItbavcSkam 
bet thatS a pad^ has been reoMng La^» 
■nlnrifY cr w r nf . o ther iodine nbstanoe icr a Icq 

thee in an aUetnpt to manage hb amfidoo “med- 




HAZARDS OF FIRE AND EXPLOSION OF 
ANESTHETIC AGENTS 
II In the Presence of the Cautery 
BARNETT A GREENE, M D , Brooklyn, New York 


W E have described, m a preceding re- 
port,* the hazard of anesthetic com- 
bustion during the use of x-ray appa- 
ratus Like x-ray eqmpment, the 
cautery is a common source of danger that is 
always condemned by wnters on anesthetic ex- 
plosions but without sufdcient explanatory detail 
to force every anesthetist and surgeon to reahze 
how senous is the danger and how great is the 
need for accurate and mmute knowledge of the 
facts of anesthetic combustions In this paper we 
deal at length with the mformation required of 
the anesthetist and the surgeon which will enable 
them to use the actual cautery safely and yet 
without unnecessary restrictions 
We also discuss here, because it is most fittmg, 
ignition by such obviously hot objects as the cau- 
tery, gas flame, match hght, or cigarette, also 
mentioned are the small group of fixes caused by 
the application of the cautery to surgical fields 
prepared with ethyl chlonde spray anesthesia, or 
widi inflammable skin cleansers like ether or alco- 
hol, or with mflammable skin antiseptics like the 
various tmctures 

The actual cautery is an important surgical m- 
strument employed m almost every operatmg 
room at least several tunes a week Famihanty 
with the cautery has bred contempt for this haz- 
ard On the other hand, unreasonable restrictions 
against the use of the cautery should not be placed 
m the way of the surgeon desirmg to employ it 
IWi}^ have tliere been at least 55 known and 
u holly preventable anesthetic fires and explosions 
ignit^ by such an obvious hazard as a cautery, 
flame, or other hot object? We think the explana- 
tion IS to be sought m the foUowmg reasons 
1 Ignorance of an elementary knowledge of 
anesthetic combustion Our personal surv ey has 

PJ” Greene is director of anesthesia. Prospect Heights Hos 
pital BrooU>Ti N Y aacstheltst BrooUjTi Cancer Institute, 
Ho^ipital chairman Subcommittee on Anesthetic 
Hazara Amcncan Soaetj of Anesthetists DitJornatc AmrHran 
Bo'ird of Anc5thc3iolop> 

'This 13 the s«ond of a senes of papers on the explosion and 6rc 
nazaru of anesthesia based on a stud} of the literature and of the 
vifmred b> the Committee on \ne5tbetic Hazari 
Dr liamctt A Greene chairman, this group acting os a subcom 
nnitce of the Rc<carch Committee of The American Soaeti of 
Anesthetists Inc 


found an astonishmgly large number of surgeons 
and anesthetists who lack basic and even rudi- 
mentary mformation on this subject 

2 Indifierence toward the hazard because of 
past good fortune while usmg set-ups m the oper- 
atmg room which we consider dangerous 

3 A paucity and inflexibihty of anesthetic 
methods available to many surgeons who must 
use the cautery (This is the usual reason for the 
use of hazardous techniques ) 

In short, the cause is almost always ignorance 
The cure must be education and elevation of the 
standards of anesthetic traimng and practice 

PHYSICAL AND CHEIHCAL DATA 

The fimdamental physical and chemical data 
mcluded m the first report (22) wfll not be re- 
peated, although they should be famihar to all 
who read this and subsequent reports We shall, 
however, present such supplementary facts as 
have a special bearmg on the particular type of 
hazard under discussion 

The foUowmg mformation, added to the basic 
scientific facts presented m our first paper, should 
be required knowledge of every anesthetist, and 
also of every surgeon who desires or is obhged to 
dictate the choice of anesthetic procedures 

I The minimum igmbon temperatures at o de- 
grees C are shown m Table I 


TABLE I irtNIUXTM IGNITION TEMPERAT 0 EES 



In air 

In oxigen 

Dielhjl ether 

304 

1S2 

Divinyl ether 

399 

327 

Ethylene 

490 

48s 

Cyclopropane 

498 


Ethyl chlonde 

S17 

468 


It is apparent that the presence of a high con- 
centration of oxj'gen instead of air (21 per cent 
oxv'gen and 79 per cent nitrogen) lowers the rtuni- 
mum Ignition temperature of a combustible agent, 
nitrous oxide lowers it ev en more than does oxj'- 
gen (8) 

As shown in Table I ether-o\v gen and ether-air 
mixtures are more easilj" ignited than similar niLX- 
turcs of ethv lene or cv clopropane 

359 
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Brief review* of s aae* with their Htnli-«1 rec 
ordj are pf o en tfd to ihow the efficacjr of 
method. A third czue b premted to danonatntc 
the Nwloe of the method in t patient who devel- 
oped a preoperative complicaticn that made put 
pooemmt of Hmcry to a more oppoctoDe time 
neceamry 


u umo/. 

hat (nlolemcc, tod CT* traobte. l^Te *at oo ktatoiy a 
iodiiu lanbcatiaa far j'etjt. rbydcal atsthLUfan 
ibued imnjut, toitdy iS ftteth pofae, oo bfa^ 
prwwire, 8 cv^8d. The tlao ni hot tjtd nofat hh 
dafinile p((KRXilalfae cr<a the farazaw. Sbt praoiUd 
raodcrat* riDfiJUhthBot cad had wiiFii»» i» ij m dfot. A 
inn thTToid m ralptbfa. hot there u bo hnnt. Lab- 
ocatery reports wvre eawntkDy Dormal except far nrta- 
bofic rate ed ptns n per cent Freo rtady ot tha chart 
CFic ) U can be teen that eo ^tn H* Ant i dmt w fci p to 
the tber* at* Icttki U any. resportae to tddsjao* 

fadme theiapT lo tUi ass stepped pBdiwOy sod this pa 
dmt was diaatSTied freei the bnsritiL Foot awatha tsJg 
she was readtsttted to the bovinJ sod *M operated upon 
Kccesi/ally f^fawtcf so kk&» rmilr** It k tater 
e slmf to pots thi p os tn peath reactfao loffawtof the 
abrupt ididrawal ol faou sod tt* nbiddmcs when 
bdios a started sf|^ 

Ciix a Ura A. 0 , sd Team <d see, sJao bad rathtf 

typical bkury sad hbaounfaus 

story of fadba awdlcaifae. ‘TbepiydaitotcBcaihoacd 
aerioa, vtQ da wfa ped. «hiio (onsk- poke, « bfaod 


batsfta perfad of iK Bcntbs Ithoot It vensyi 
tosecsn tenlafan tod she ss mtdy opeatrd 

V ^ J F, ^ JO jm (Fia ^ prtserW 
gmeal syiaptoais tod fiotOsn d Gmts’ 
dsrtfeped sa acnlB tpper respiratory kiertka a the U 
temlh dsy d prapemha prepaiats*, tod tad mrH 
froia tha kafina effect by the nw thk si caabdhd 'tk 
patfant waa Mat bnese oo sn bdae tree ihrt, dc W j 
naalba sad baa sines been rrwhaktrd fa tfa b^aul 
MWtusfu By operated apcsi. 


The j cajc* pitaented ihow the braeit ef Uk 
cooscTvatiTC hsjvITTng of so nsHH kxBoe nihtut 
case* ai wcfl as in. one In which postpcDOBat <f 
operatke was neceaiaiy 
We rtalixe the difficnity of mana^isf these ps- 
bents nnlcM they can be kept, noder coutsst 
obacTvatioo bat do believe that b cases net aner 
CTKics^ the type of care described wOl moltks 
Jrnrther rednetion b mcctahty and metbifity 
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ma> safely apply the cautety in the region of the 
head after an inflammable anesthetic mixture has 
been administered This situation, expected or 
unexpected, is frequently encountered Many 
case reports testifj to the incorrect answer to the 
question and record the consequent death of the 
patient 

The duration of the period in as Inch an ethenzed 
patient cxlialcs an inflammable concentration af- 
ter the admimstration of ether has ceased depends 
on the minute-volume of respirations and the de- 
gree of saturation of the patient aaith ether The 
expired brcatli of a patient in third stage anesthe- 
sia immediately after the end of administration of 
cther-air, ether-oxvgen or ether-nitrous oxide- 
oxvgen IS probabb combustible This maj be in- 
ferred from the data of anesthetic concentrations 
compared with the figures for explosixe concen- 
trations, for the concentration of ether for tlie in- 
duction and maintenance of anesthesia is at least 
2 5 per cent, more often 3 5-4 5 per cent (i), and 
the lov cr limit of inflammability of etlier in air is 
1 S5 and of etlier in oxj'gen is 2 10 (21) Further- 
more, as long as the patient remams m full surgi- 
cal anesthesia we might expect to find an inflam- 
mable percentage of ether in the breath Tins 
deduction is based on the data quoted by Beecher 
from the research work on dogs by Haggard and 
Robbins (i) They ha\ e show n tliat surgical ether 
.incsthcsia is induced and maintained w itli 3 7-4 5 
per cent ether in the respired air, that this pro- 
duces a blood ether concentration of 100- 120 mil- 
ligrams per 100 cubic centimeters of blood, and 
tint light (first plane) surgical anesthesia corre- 
sponds with an arterial blood etlier content of 1x5 
milligrams jier 100 cubic centimeters (i) 

These inferences are contradicted (a) b> tlie 
statement of Hewer that “the exhalations of an 
etherized patient arc probablj nexer inflammable 
orcxtilosiNc” (io),andb\ (b) tlie report of Hasler 
(17) that samples of air taken at a distance of 2 
inches from an open mask, after an operation had 
been in progress for an hour and 10 ounces of 
ether had been used, were noncombustiblc, and 
(c) 1)1 the work of Featherstone and Morgan 
lo, 27) who were unable to ignite, b\ sparl or 
flame (i) sjiccinicns of cxjiircd air and ether col 
Iccted immcdialcU after the witlidrawal of a 
hta\ ih impregnated ether mask, (2) collected c.\- 
(urations during deep ether ancstlicsia, or (3) a 
mixture exhaled immcdiatcli, after a deej) inspira 
turn of a strong ether air mixture 
Dcsjiite tlie-e neg'itixe and reassuring reiKirts 
we must take a skeptical attitude hccauv? m addi 
lion to the dancer ihcoreticallx inferred from cx- 
plo'ixe and anesthetic concentrations, wt possess 


case reports which testify to the reahty of the 
danger Even Featherstone is not sure of the 
safety of bis findmgs as mdicated bv his advice 
that the patient under ether should be allow ed to 
take a dozen breaths of fresh air after the admmis- 
tration of ether has ceased (9) We feel, howex er, 
that such a practice is too unreliable (because the 
rate of exhalation of ether may be x eiy x'ariablc) 
on which to depend for an act so hazardous as 
appljnng a cautery' m or near the head of a patient 
who has had ether 

To resoh e the mex itable doubt at a time when 
it IS urgent and important to know positixelv 
whether or not the expirations of a patient are 
inflammable, we recommend the simple method 
suggested by Flagg (10) He has adx'ised the 
w ithdraw al of a sample of the expired pharyngeal 
air by means of a bulb sxTinge and tlie testing of 
the mflammabiht> of its contents in an adjoining 
room by emptjing the sxTinge across an alcohol 
lamp flame An mflammable mixture changes the 
color of the flame by taking fire, an explostx e mix- 
ture harmlesslj “pops” In place of the 2 inch 
rubber bulb fitted with the glass top of an eje 
dropper w hich Flagg has used, w e prefer, as safer 
and simpler, an all-rubber ear sjTinge of the same 
size There is no possibihty ^en of shattering 
glass or of the glass tip slipping out of tlie bulb 
handle This test is simple, safe, and positixe m 
its results If the test, which we shall hereafter 
refer to as the Flagg test, is negatix’e then “the 
field IS absolutely safe for cauterization at that 
time” (10) 

An important fact, related to the safety of using 
a cautery' near the head of an etherized patient, is 
that tlie stomach max contain an inflammable 
concentration of the anesthetic swallowed dunng 
induction This is much more hkeh w ith cthj lene 
and cyclopropane than with ether (which is ad- 
ministered in concentrations not much aboxe the 
minimal limit) The stomach bubble of combus- 
tible gases max be regurgitated dunng the penod 
when the patient is breathing fresh air and is as- 
cending from surgical anesthesia \t tins critical 
moment the cautery' might be applied in or near 
the head of the patient Thus there might occur 
an explosion under conditions considered safe bc- 
cau'm the patient had been allowed to take a dozen 
breaths of fresh air and the Flagg test had liccn 
found ncgatixc only a fc\ seconds or a minute 
before Therefore if an igniting agent such as a 
cautcrx or hot metal dental sy nnge must be used 
m the upper rcspiratorx tract after the patient has 
rcccixed a combustible anestlietic it us ncce=sarx 
to deflate the stomach by intubation bciorc secur- 
ing a ncgatiic Flagg test 
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The trrfnhntTTn t jnfftrm taupentnia of Qqald 
ether and mti iiiiii of ether irith air oi y g e u cr 
nitroni crude are » efl below vkiblo ipaik temper 

atnrei C5, 4, 13) Kirby Thotnaa hju fnrnwt that 
certain nuiturca of ethCT-afr or cther-orvgen cu 
be exploded at tempera tnrea below 100 de^reei C. 




e hot dcxQcst of aB caateilea can ignite any 
combutlble anesthede mixtnre. Many caae re 
ports baN-e demcottiated thk fact beyocid (kmbL 
1 Electric canteriei pre sen t foor pofnta at 
which ignHiny t aup eratmea may be prodoced 
fa) the heated elment, ft) the foot pedal twitch, 
(cj the iheot ta t, and fd) the cord or tmnloala 
which may breah becaoae of freqaent stage or be- 
come detached becaste of inadeertmt pnlOng 
(iq) that prododog Q«iting 
5. A knowledge ^ the dc^tlea of anothctic 
niei and rapoii li important in ttodmtandlng 
5 ie cautery htrard. As compaxed with ■ir having 
a density of i ethylene hu a dendtj of Ck.97. 
cyclopropane ethyl chloride, 1 jj diving 

eth^>4] and oithyl ether f56(») 

*Iw rate at whxh a gas or vapor wul diffuse or 
mix with air it inr er te ly pcupoitloctai to the aqoare 


root of Iti detolcy (rate of dlffoskmoc^M^— ) 

for this reason anestherici baviog low dearity tuch 
as ethylene win diffrae man npfdly into ah than 
w^ etiKX rapor ‘Hiil that rich Buxtmo 
of ethyfene cn being dJadtuged into an operating 
r oom win ptM throngh the explnalno range and 
become Dooexplocbe, other cooifadoos ben^ coa- 
■f n t^ fwmiT thim ■ >^vy vapor A heavy va 
por inch as etiar has a tendency to remain longer 
In Its highly caocentrated coriition and on ec 
cormt of Iti greater dmtity will tend to descrod 
and accnmnlate at the floor levd and cmder favor 
rircmistaocts mar flow a coasiderabie dis- 
tance from the sonree cn dltrhirge. On account of 
chaiacteriftlci, the flie hacardi am greater 
for vapoa of this type. (n) Etherhaibeen 
known to fire at a menwrred dktancr of 5 
feet from the sonree of eacapfng vapor (54) 

It is bfn r rs ^ of Its heavy density as well as hs 
frequent adminktriticm In open terimlqnes that 
we find etl*r to be the most often Ignited anes- 
thetic when the tgnlring sgent b external to the 
anesthetic chcnlt, tg cantciy fanlty electrical 
apparatoB, and fiamea. 

TIec cDDcentratMis of ethyteie In the 

atmosphere of opera d^rooms has been wcD stod- 

Icd by Cheney and Fcdkman. Eased on Kvwal 
♦VwwnH readings made in 4 homitals of modem 
ajcatrncUon but whhoat mmscal ventOiting sya- 


tems, the coociarioot of their report are 
repenting here (4) 

"c At dbtanMof lofcctofmcrefroaitlitca. 
tfcnt I head the CDUctntradcJoa were SO eroB ti ts 
be Indeterminable. 

“b. No evWeice of accumoiatjoo cf ednlete 

peicentagea m any part <J the opoatiag nra TB 

Icpond after the lo ng es t penod <a 

theak (with the partmj rehieathiag tf 

admhbtiatlop) 

''c. Electric switches on tlK walb cf the egenf. 

tng room were shown to be entirely 

ranch u the maTfronm ethylene crww'rmfVw ^ 

these paints was less than 0.1 per n-nt 

"d. The only paints where erplosire coewntis- 

tlans of ethyieoe occur te d were In the 
vsdoky of the face The dangeroas tia 

extended to 1 foot above the toA- tnd j bet 
to the pardcnlsT tide of the m.-'it toward viikk 
the erohatoiy vent pointed. TmTTwTatri y ^ tWi 
side of the mask bat oo the side oppodti that to- 
ward which the vent was directea the ethylene 
concrntjauoQ was leas than percent 

“c. Wlththeventcf IheexhalatknstiTepainied 
to the tide, no coocentndoo shore the mest af 
the pabsii wu found higher than oj per cent b 
those cases b whidi the anealbedst ned a doth 
■hkld between the field of opsatko ud the pa 
dentsbead These peneatara wen ihorebra 
whea the anesthetbt laed rHuealhbg 

“L WhhtheDseof aclothihkld,pnpersd7tst 
mart of the erhalmg vent and the i wim Vjeir cb- 
ployed by the ancAhebst dnr^ these tots, k 
wo^ appear that the ouiteiy coold be oed b 
the aix ia rocn with mtlre eafety (The tedmiqre 
used b these tests bdoded a tightly Cttbg naik, 
ezhabtlon ent directed to w dde ind eot 
straight np and, moat Im portant, a hige peicat 
age cf reiweathing ) 

5;tiMf<thottTn» r7th»‘«^ «rnHii^ (ii^3Q)theagtfacd 
of mmplrte rebreathing has bcanac staadnd 
peaetke. WTth this method the i tmo e phm of tie 
operating rocm is more lie^ to be free of tfics- 
pioBiTe coocealritbc of etfrvkae cr any other 
anesthetic, even b the rcgloD dose to the mak. 
Bnt toddea, nn eipceted breaks In the ckaed dr 
cult bccaosc of vomiting the need to me ■>cU® 
or to fagert an airway pcedude the poBffJe ose « 
tbecauteiT or a fljmr: near the bead, neck, diCTy 
dca and chest, even with a perfectly ciaed^>.>^ 
(a theoretical asaomptloa that Is fieiyjeimy sot 
attained b dfadcal praetko) _ ^ , , 

4- Exact bformaoDO on the combewtlffity » 
the erpfrationi of a patient nndcr an rfri vs h w 
tbedoratlan of its mflammabfc statns tsnecdcu to 
cmble the SMitbctist to know when the 
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The ropfratory tract a d patient tn third Eta^ 
aaeatliala troder cthvlcne-oijfen probably doa 
not contain an explosive mlitnre beaiae tbccon 
centratke of ctli>-ieiie b b the range of 85 to 90 
per cent wboeai the upper limit ol eijJoilve cod- 
ceQtratkma of etbjlcnc m oewen b 79.9 per cent 
(3 1) Within a few breathi ti air or 0T>-jen, how 
n-er the crpkrrfve raoje b reached. 'Ok exhala- 
tion* of a patient raider cyclopropoiie oxygen are 
ahraja inflammable Jo*t as b tnie of ellmr be 
cante the anesthesia coocentratiOQs are alwaya hi 
the inflammable range. As to how long the respir 
itojy trad cootalo* *a InBuazraiAe m/dart after 
the cewtMTi of admInbtratkpD of eth^denc or 
cveio p so pane there are oo definite <fau but oat 
should apply aH the precantloas ad ised here for 
ether rwimriy the bmthing of fresh ^ the use 
of the Flagg test, and intabatioa d the stomach. 

The preceding dbcostlon of facts, which migfat 
be of Nwhic when the cautery b to be [q or 
near the bead of a patient who bas r e cei ved a eom- 
buitibk anesthetic, sboold not be Interpret^ to 
mesn that we believe thb to be good practjca. 
Wlien an> igniting agent b to be empiojtd in 
SDth a dangmras loatkro It b far safer and It b 
our loN-ariable nk, to oae a DooccaibQStlbte anes- 
thetic technique. But there have been and wiD be 
many lutaoces wbm, afta tn m£amioabk ases- 
tbelK bas been given the crageon b suddenly and 
tme i pectedly requlnd to use a cautery fu^ora 
tlon, coa^iuhtun, etc. In sndi drajmstanca, the 
Informalioci whi^ b given here wffl prove to be 
tnvahiablc. 


CUBICAL DVIA 

Host writcra flatly object t any use of the cau- 
teiT tn the pr es ence of combostible soesthetK*. 
Gtber* have employed the cautew with ool> few 
pTccnutioos. For example, Ilaiifcy (to) has re 
ported using the canter^ in 4 of hb first it6aiK*- 
Ibctiis witn ethyiene-oxj-gen with onlv partial 
rcbreathlng whhoat any trooble although care b 
ale a\s to Inoeose the opcriling room ven- 
tflili® temporarily whDe the ca teiy b beutt 
oacd and the cauterv b Ee%TT used near the mask 
DOT hi operations on the bead or neck. \ andell 
Hendenoo ( 8) ha* stated the use of the caattr> 
In the ab<t*ncn (with ethvlene and partial re 
bralhing) b safe only when a screen or cratam b 
placed between ft and the patient s face. Per 
fifKl comnnmicatioQ* from many trageons of 
long eipencnce have described the long and an- 

entfni use of ether by open drop oc partkl le- 
bceathing sdminbtratlm d aring caoterlzatioti in 
the abdomen, pehfls, and petfaKum. It fa t be 
expected that tboae «ho ptactice or allow the 


pisctfc* of anesthesia with cirriesK«, cr wU 
a« ignorant of hs baiard* are not CWy to ab 
mlt-ieporti to the Iteiatnre or adentific sxrtB 
^ therefote, Just those in greatest need of enti 
cbm and cDoection avdd th.»tn 

On one point aH authocTtia are sgrted Uairr 

no drcranitances can any cautery or other sparf 
producing equlnroeot be ined aroond the kad cf 
the patient or tne pleural cavity, srhen the patiot 
has been ancstbetLred with any inflarngg H i- 
thetic. To do so b criminal negOftnee (i?' 
Despite this unanimity of opinliai, we ha\ e bwi 
able to find m at least oil tiv cases of coo- 
bastko reported in thb paper d« to the caitm 
and flame that the fguit^ agent was awd ttt«W 
cemhtiocs which wo^ be considered today to be 

criminally negligent. 

Many authorities realla that It b not pacd- 
enbb to probfbit any and all use of the oatey b 
the presnj ce of a combustible anesthetic (37 30) 
A brm number of tnesthetbts hne sd- 

mitted using cydopropene, ethylene, or ether hr 
dosed onxut admmJ^tin during the sfpCa 
tko of a cautery in abdominal operathe proR 
dorea (5) 

It b imperath-e that we lonBuhte abat se on- 
aider a nie and praclIcabJe Kt of fabci pla gor 
erakg the use d the euiny h the ope nl bg 
room. After a study of lbeph>iial and chetBKsl 
data the pubQihed and unpuhlahed repcrti cf 
others and u ■ result of ha own experiCDCes, ob- 
tervatkxa, and dbeusaksa with lading ancsthe 
tbta, the s^Ur has framed the foOowIra raiUice 

I The anesthetist should ipedficiBy faqniiT 
before the start of the anesthesia as to the paiUc 


use of the rauteiy 

If the cautery be used 00 « b the 
bead, neck, shoulder chest, respiritory pasDja 
rapleraalca rt> the anesthetic must he of sa^ 

combustible type (c g rcgkoal bJock, a^ooi 
oxide mtra eoous baibiturite or rrctaJ basd 
anesthesia w combmatioas of two « 

Ibcsc) The use ol chloroform b t be a oUri 
faeaus c It b decomposed by best t form imtit 
hag fumes (jo) , , . 

3 If the canterv must be taed In the abdomea, 

peivb, nermeum, lumbar back, lower extreimt** 
or dbW parts of the upper extramltje*, tbesn^ 
thetic d choke should be cf * DOocomhotiUe 
tx-pe ptoMded t b a* eife, from all other 
points, for the patient a* wradd be the 
Ubto Inhalition anesthetic that would have tees 
cboaen bad the s u rgeon not used the oat ery 

4 If the cautoy must be used bo theue 
Ibtcd m paragraph 3 and a cnmbostihle 

mu*!beilin£iitered (T«auic of tie ccofifa* rt 
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SURGER-V G\'KECOLOG\ AND OB^TnUCS 


frKttidStM iix^iu^ trpioiim is ta tTtfi tmbms 
tihit cnailuilcs rim tiu cstdery or jfi m wtust to 
nsrd in Uu openi •{ room The more experleoced 
tnd N-cmtHe the ancstfaetot the nvcc o/W b the 
tdol i>rtcantkta practiced. Bat ve mot rancm- 
bcr that maity drcmnatincn aasodated with the 
aoTEtoQ patient, or aitextbetbt prevent the oae of 
a DoocD mbmtlUe anesthetic e\‘er7wbere and every 
time a canteiy b employed. 


ctSE uTPoan 

Ue poaaem the reconbof SScaaciof aoeithctic* 
i^tioo bra cantm Aiioe, or thalhr bat eA/fect 
(Table ll) These mchKle all that veie obtatoed 
by drcnkiizing the membera of the AnMricaa 
Society of Anqtthetttta and by (nteodiT search* 
ing of the hteratore. They are only a gm»n frac 
tnn of the total pnmher of soch acddenti of 
»hfcb the very peat majority ha\'e im - 

told for fear ^ critidam or lltiga t^m 


amoLUT Axn coecumcDa 
In thb paper the secood of a sericB of le- 
porti on aoertb^ combemtim biiaxda, ve have 
presetted tbeph>'«fail, ebemicaJ tad ■■Unicsi data 
reqoirtd for an adeepate aadastandlnf of the 
danfm and the afegnrda asaociated with the 
pi ' rwmj of a canterr or flame tn the operatbif 

a. Fift> Are anesthetic (and related) fires and 
explosons fenlted b> a cantery or flame here been 
coDected. Ibcse are tB the cases ere coaM find 
afte a aarvey of the Ihcralore and oteiuiTe fjoes- 
tjonioe of members of The Am ertf n S oci e ty of 
Aneathetbti, lac. 

5. In at I»t r6 cases, tbe cautery or fUme ns 
presest m or ircar tbe bend, n e ck, cbesL and re- 
spiratory tract of the ptstiat and bi all of tbe 
other e asel the cautery or flame wu hicocTectly 
or Inodcqoately protected from emtset with a 
combustible agent 

4. In DO m«i«rwe was there a leaDy dosed or 
emt of admlnbtrutloD although m arvcfal lo- 
itances there were attempts to aemre complete 
rebreathmg for csutedatliw about tbe head and 
tbe anesthetbtJ Involved believTd the drcmta to 
be ti^tl> dosed. 

j. Tabubtioii of the 55 cases presented in this 
report dendy ibcnrs the truth of the foBowh^ 
statements 

a. FTptftmrs and fires of eH combostlble anes- 
thetic agents and m liUu ta are capable of canring 
death. 




b. Eiploaicns 0/ ether-air mivfmei are oroife 

of caoilng death. ^ 

c. Etber-alr mixtures have a rebtheh mnll 
tendency toward propaptinj a ware of liirr. , 
ptesne Into and doim the resphatory tract. 

d. Etber-oTVBcruwithorwitbootnhTDaiiTrtV 
has the mme peat tendency toward propa|ith|i 
ware of flame or pressure throogh the ttipbikrj 
tract as has ethylene-orj-gen and cjdc^enpire 
axypn when comnared nnder rfanTbr 
cnmstances, Le., tne locaticD of the p-fet cf ^ 
tion with lefoence to the leipfratoty tan of tie 
patient 

c. In no of which we have latidactcry 
knowkdgt has an>'Doe been UDed when tie cao- 
leiyorflame was present outside of a ti bdiaxe 
aruTouixling the upp er tenfratory tract Thh li 
Just as troe cf ethvim as It b of ether Tbe h:{t 
ailniirture of air (79 per cent nitiugeu) which ii 
iocritable wben t^ inhalant anestb^ b tfhni 
at a distance of I s inchei or more markedly (fiab- 
bbes the gnat explosive force and ptopagatin 
tendency if cDsnbostlble mixtures coo tabsg bifh 
oiygec pmentagei. 

I ABdmfas— andiBwerepetiats—hs ebca 
therauhef aflaineorcaiiletTesBClcTed itUat 
I s •Inch danger noe stnToandjsf the qfcr rope 
story tract 

6- The FTa gg test for the determbatkn of the 
csmbusllble nstare of the atmeopben over or b 
a propoacd fidd of use of the cautery has been de- 
acribed and reasnisesded. 

7 A set of rules for the use of the cautery fa ft 
btioD to combustible anesthetics has ben cot 
ItneH and propomd for tbe standanlaatBC cf nb 

S. 11 the cautery must be used h cr near tbe 
bead, neck ihoulatti, chat, and pmnmal put* 
of tbe upper eatremitfas , tbe anesthetc ejent 
roust be noDCcrmbustlbk. , 

9. If tbe cautery rmat be toed b therrorticf 
tbe body or o perat in g room tbe anesthM sgr^ 

cf cbcace should be Donctmbostftilc. IfitB^K 

combustible thm the safeguards described sa«M 
be fofltTwed to tbe sms first detail 

a Tbe came of aissthetic optofa** 
fires wben ignited by a csolciy 01 fa jM fa 
aura or caraeaaoest Tbe preveatloo<wejia& 
tbely 00 edneatkm and tbe elei atkeif tbe staeo- 
aids 0/ anestbetic training and practice. 


Briaor 
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FEBRD\R\ 1 M 2 


RESECTION FOR CARCINOXIA 
OF ESOPHAGUS 

T he progreu that hu be«Q made h 
the operative treatment of card 
ootna of the eaophigui and of the 
cardiac end of fftomach In'roMni’ eaopbagoa 
repreaenta one of the most rapid and ttrlUiis 
contribution* to Rirgery m the part four or 
five year*. For about thirty year* prevfoualy 
numerou* attempts had been made at re*ec 
bOQ of the esophagus. The percentage of aur 
vival* following operatwn, however wa» small 
and eariv recurrence was the rule, although 
the fait ease to be snccesafally resected by 
Torek in 1913 was free from rccorrcnce* at the 
lime of death thirteen years later In 1938 
Garlock reported three lurvivali foDowing 
thoracocervical resection and ATaiahall and 
Adams and the writer reported one case each 
of su t vh 'il foIknriDg transthoracic resection 
and e*ophagoga*troetom\ Then began a 
sharp improvement in results, and a \-etitablc 
wa\T of operating b now sweeping over the 
surgical center* of the coiratrv That the un- 


dertaking b a Justifiable one b lodkatcd hr 
the reports of the TroMtadxcustfiht tarnrn 
Aaaciabvn Jof Tkoradc Surfcry for 1941 mj 
of Garlock, 

The advancement ha* come about u a rt 
aolt of better anerihesia, better ccotnJ of 
intrapulmonary piesBure, mote Ubenl tae of 
blood transfusion for maintenince of tb» dr 
culatlon and respiration, and betto techalqoe 
of caophagogastric anistomosb baaed paitir 
on antmsl eiperiiDents and partly on apai- 
ence in human operatioiiJ 

Rcsectwo for carcinoma of the n^jc hiH 
of the intiathoraac esopdiaguj may be per 
formed through dther left chest after the 
method of Torek and Garlock or throogh the 
right chest after UgiCkm of the vena uygoaif 
advocated by IVootey In ritha cue the 
p mrim ul portkni of the eaophigos b bmttghl 
out throu^ the neck aiid an esophapatceay 
eslablbhed as low on the neck or chest u 
poialhfe. If there is sufhdcnt esophagtB left 
at the lower end an esephagostomy b per 
fonned by making ^ ihort abdominal tnchbo 
just bdow the ilphoui, passlnf a drewin^ 
forceps backward above the left lobe of the 
lic-er through the esophageal hiatus, 
the pmiestring latuie of the esopbageil 
•tamp and pulling It through to the inrfice. 
If inferior esophagoatoeny b nnpoadUe a brp 
mashroom catheter gastrostomy mt? be per 
fonned, Reconstruetkm of the esophagus by 
a tube of skin from the front of the chest ha* 
been earned out by I\ ookc) 

For operable caroncana ntuated tf the 
lower esophagus left tramthoraclc 
followed by esephagofastrostomy b ttw^f 
feasible, but, wb« ipprorirotbon and 
mosbcaonotbeattalftcd theoperati»^c®“ 
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SUEGER\ GYNECOLOGY AND OBSTETRICS 


Tte lingle myomt U the ideal type for 
mj-omectoniy altboagh *11 types *od combi 
nation* of type*, Indoding the tubmocooi 
variety can aafely be removed. Although * 
hundred or more tumor* hare been auccen- 
faDy removed from the tame utenj*, hjt- 
terectomy in luch circumitancea would uaa 
ally be the operatloD of choice Sobaeqaent 
chUdbeanng befaig one of the prune object* of 
myo m ectomy there is «m»n point to the prea- 
ervatioa of an organ the moaculature of whkh 
u to damaged that pregnancy I* onllkdy to 
occur in it. Quite ande from the anfl 
number of groirths they frequoitly preaent, 
myomectomy ia usually contraindicated In 
negro women became the high Incidence of 
a*K>dated adnexal ditenae in thl* race mill 
tatea agamat the functional result which f* one 
of the aim* of the operatKia. By reo 

wrung, the locadon of myoma* in the uteime 
horn* is another con train dJeatioQ to mvomec 
tomy Pregoancy can occur after the removal 
of one tube aitd the opposite ovary or even 
after ruch ordinarily undesirable procedurea 
as bilateral reaectioa of the ovaries, but the 
majority of gj-necologlst* doubt that pUatIc 
procedure* on the resected tube are ever of 
great value. Degen era tive changes, being 
ufuallv limited to the tumor Itself are not a 
con traindi cation. 

The Ideal age for the performance of myo- 
mectomy i* from >5 to 38 years. Below that 
period fibroids seldom cause lymptoms, and 
over it the pre»er\’ation of function I* not of 
great Importance. The upper age limit may 
occasionally be exceeded if a «ingl i» fibnnd b 
found in an otherwise healthy pelvis, m the 
course of surgery for other coodiUoni or if 
the patient for wme reaion upon the 

preservation of the oteru*. 

If these imDou* limitations are observed 
myomectoDiy will be found applicable to per 
haps 10 or 15 per cent of all the patient* with 


oterfne fibroid* seen in private practice. Pkk 

portiora a* high a* *5 to 30 per cent, viud 
have been reported, Boggeit that tie biBa 
t»o* hare been unduly e xc ee d ed. Fw m- 
Domlc or other re**ona the opera tioo h wWp 
posaihie or even derfrahle In pstienti rtn fa 
pnbCc institutions. 

Recurrence of the tumon fa a poaOitity ■ 
a small pcoportioo of case* 3 per cent b a 
oTOserv'ative average, though h^het percetit 
ages are CHTnkmally reported. ReeamDceb 
tmlihely after the enockatiem of large 
tumon and most frequent after the removal of 
multiple awdlhg " tumori, for shidi, 

except for special reasons, myomectomy b not 
uxuaDy a very wise choice. The patient fcr 
whom myomectomy fa propose d ihoold iJ- 
wav* be warned of the posaiHlrtv of mar 
roKe but may with equal fairDCst, be told 
that It U unlikely 

Arratfimkal restoration of the otsm cu 
osoiDy be antldpated, the pr o c t si of farob' 
tion rednong it to normal sbt and ihipe 
within t or 3 months after opeiadoc, eveo 
when immediately aftencard It fa large and 
It* contour fa Irregular Symptomatic leBef 
that b the correction of dysmenorrhea and the 
return of the period* to normal In ebaacirt 
fiequencv and amount of flow canbckoted 
for within the tame length of tune In 80 per 
cent or more of aH cases. 

Myemectomy ahould not be undertskea Ice 
the relief of steifUty until the protlem bss 
been survej-ed from every postible in^ *id 
the candidate for operatioo should under 
stand that no definite promise* can be made 
as to result*. The reported successes, bo* 
ever run as high a* 33 3 per cent when tbf 
of computation fa the number of salt 

able Bobjects, and when due allowance Is made 

for the not mcotiiidcrBhle number of wren® 
who frankly do not desire children. Sotse 
quent pregnande* are snori a f ed with 
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IS a testimonial to its worth It is unfortunate tint 
one of the authors, Dr Howard Ruggles, whose un- 
timeh death occurred on December 29, ig^Q, could 
not help in the preparation of this s^th edition 
The general eh iractcr of the book has not been 
changed nor has am attempt been made to co\ cr the 
entire subject completclj The subject material is 
presented in a concise but adequate manner and 
covers the entire field of roentgen diagnosis The 
more recent advances in roentgen interpretation liav c 
been desenbed and illustrated In manv instances 
illustrations have been replaced and new ones have 
been added The onlv possible criticism tint one 
could make is that the illustrations arc in the posi- 
tive rather than in the negative phase ihis book is 
recommended wathout reservation as a teat for 
undergraduate students, to postgraduate students in 
radiologj , and to the medical pracUtioncr 

Evni-r Partii 


T he third edition of Kolmcr and Boerner’s Ap- 
proved Laboratory Tcchntc^ is practically the same 
as the second edition except for the addition at the 
end of the book of an appendix of the newer methods 
developed in the last few vears These methods m 
elude the Donath Landsteincr test for parovvsmal 
hemoglobinuna, Quick’s method for quantitative 
determination of prothrombin, methods for the 
examination of semen, Sparkman’s methods for uro- 
bilinogen in feces and unne used as a liver function 
test. Quick s method for hippunc acid in unne for 
liver function, Cherrv and Crandalls method for 
serum lipase for pancreatic disease, a simplified 
Kolmcr complement fixation test to be used in labor- 
atoncs doing large numbers of tests for sv pbilis, the 
Eagle modification of the Wassermann test, a modi- 
fied Medes method for vitamin C in unne and the 
Farmer and Abt method for plasma, the Bratton and 
Marshall methods for sulfanilamide in blood and 
unne, and sulfathiazole in blood , the bedside method 
of Ratish and BuUowa for sulfapjndine in blood, 
and Barker’s method for thiocj’anatcs in blood The 
only changes in the mam portion of the text from the 
last edition arc the correction of errors and the addi- 
tion of two tables one, on page 314, is bv Merntt 
and Fremont Smith companng normal cerebrospinal 
fluid with blood plasma, the other, on page 379, tab- 
ulates the color changes of the indicators of Clark, 
Lubs, and Cohen 

In most instances only one method is enumerated 
for each test, on the w hole these are adequate A uni 
form method of presentation of each test is conformed 
to throughout the book The pnnciple of the test is 
stated first, then the techmquc is given in outline 
form making it easy to follow A praiseworthy fea- 
ture in many of the procedures is the statement of 
the sources of error A large number of the methods 
have a bnef discussion of the interpretation or sig- 


Laboratobv Teoinic Clinical Pateolooical, Da( 
t^^gical, Mycolocical, Paiasitolocical, Sekolooical, Bii 
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nificance of the results of the test However, this is 
not adequate to make this volume valuable as a 
textbook for medical students 

1 he authors hav ebeen assisted bv 2S collaborators, 
all of whom arc outstanding in their particular field 
This excellent volume on laboratorj technique lias 
been brought up to date bj the addition of all the 
important new tests It excels particularly in the two 
sections devoted to bacteriological, mjcological and 
parasitological methods and serological methods 
Ihcsc two sections compose 372 of the 870 pages 
There arc 3S0 figures in black and white and 12 col- 
ored plates 1 iftj pages of index make reference 
casj As a laboratorj guide and reference book, it 
should be available to even clinical pathologist and 
laboratorj technician Opal Hitler 

S INCE there IS no preface or foreword to Fractures 
b> George Perkins-, it IS difficult to estimate the 
scope of the author s purpose This book is a com- 
parativclj small one of 381 pages with a bnef and 
perhaps inadequate index It is written in a crisp, 
staccato stvle, and is almost outline in form The 
illustrations arc for the most part stippled line draw- 
ings, giving an clementarj appearance far too dia- 
grammatic to be useful to the student, as thev in no 
wav depict the contiguous soft parts which so often 
pla> a leading role in the management of fractures 
In manv insiantcs there are incomplete pages and 
the work as a whole cannot be taken as a good exam- 
ple of the bookmaker’s art It is entirclv possible 
that this IS due to thu conditions under which it was 
published in London, 1040 
This book cannot be recommended for either stu- 
dent or practitioner as a textbook on fractures It is 
csscntiallj a handbook and will answer in a cursorj 
way most fracture problems Reading the book is 
analogous to attending a concentrated refresher 
course in fractures, and, as such, it may prove a 
useful adjunct to libranes of practitioners who may 
not have the time or facilities to go more deeply into 
a given subject in this field J K Stack 

T he book b) Gnffith and IMitchcll, The Diseases 
of Infants and Children has been rev iscd and pub 
fished under the title. Textbook of Pediatries^ The 
authors have condensed and attempted to simplif} 
the book so as to be more valuable for student use 
The revised book is a compilation of the knowledge 
of over 60 authorities in various fields However, in 
order to retain uniformity throughout the book, the 
authors have written the entire work, holding closely 
to their plan of condensation and readability 
Under the section on growth and development it 
IS good to note that a knowledge of normal vanations 
is stressed This is especially valuable in pediatrics, 
a field in which preventive medicine is predominantlv 
practiced 
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I N the slow, painful progress of human cul- 
ture and advancement there have been 
frequent interludes m which this move- 
ment has been stopped temporarily by 
the catastrophe of war For a thousand years, 
however, no threat of an extinction of culture 
and of the finer qualities of our avilization has 
arisen equal to that which exists now m the ap- 
paUmg possibihty of a victory of Hitler and of 
his Nazi barbarians It seems fitting, therefore, 
that at the meetmg this year of this great body 
of surgeons we should consider soberly some 
of the consequences upon our profession which 
the war may have, particularly m order that 
by thinking of them now we may perhaps be 
better prepared to prevent their occurrence 
It IS almost incredible that the Germany of 
only fifty years ago m which there onginated 
much of the groundwork of modem science, 
including many of the impiortant develop- 
ments of surgery, should have degenerated m- 
to Its present position of practical denial of the 
true values of intellectual enterprise 
The Nazi philosophy of the supremacy of 
brute force can hardly be reconciled with the 
fundamental ethical pnnaple of attempting to 
help the weak and the underprivileged patient 
which has always been the basis, and, may I 
say the gloiyq of medical practice at least 


thr the reUnng president presented bet 


durmg the Chnstian era Shirer,^ in his Berlin 
Diary states that on May 6, 1940, Bernhard 
Rust, Nazi mmister of education, said m a 
radio broadcast, “God created the world as a 
place for work and battle Whoever doesn’t 
understand the laws of life’s battles will be 
counted out, as m the boxing rmg All the good 
things on this earth are trophy cups The 
strong win them The weak lose them ’’ This 
authontative statement from the man m 
charge of education m the Germany of today 
and possibly of continental Europe tomorrow, 
if taken at its face value, can mean only that 
in his opinion the purpose of education is to 
enable the strong to become stronger m order 
better to rob the weak Surely that cannot be, 
some will say It is unthinkable that anyone in 
a responsible position of authority could sub- 
scnbe to so bestial a philosophy But is not a 
suffiaent answer to that complacent doubt to 
be found in what has already happened in the 
countries reduced to slavery— Poland, Czech- 
oslovakia, Denmark, France, Norway? 

Let anyone picture to himself the conse- 
quences if this conception of the ideals of 
education should dominate the world In med- 
icine no more humanitanan principles ' Gone 
the chanty hospitals ' No more bother about 
cnppled children! It is their own misfortune if 
the poor are sick and the children are cnppled 

‘Shirer muiam L Berlin Dian p 528 Ne« lork ■Ufred 
A Knopf 
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They are the weatlingi. They Srill be count 
ed out, a3 in the baung ring What of the 
effect of the gkjrification of fuch brutality up- 
on the doctor hlmaelf and especially upon the 
auigeon? Is such a philosopby compatible 
with the land of aur^ical practice with which 
yon and I are familiar? Certain!) not. Why 
carry out aO the troublesome details to 
an operation as safe as possible? If the patient 
is strong he will recover anyway and why 
wony if the weak, does not tuAiv^ Doubtless 
the extreme results on the practice of aurgery 
which I have just mention^ would not occur 
milckly but In the long nm the corrodmg in 
flocncc of a philosophy of brute force accepted 
by the dominant peojde of the European con- 
tinent would be bound to degrade the present 
high standards which have been set op 
If then at tbe condnskm of this war Naal 
influence should dominate the world a recur 
rence of the Dark Ages would seem to be In 
evitable so far as education and tbe progresa 
of toence is concerned. Tbe epant of Span 
bh InquiabOQ would rear its ugty head again 
Has it not alreadv done so In those redoes 
which hai'e cooie under Elltler i control? Tbe 
ttmonhere of freedom aecesaiy for the 
growth of sdence and tbe i^iread o( educstlon 
would not exist German turgeiy cnce Ultier 
rumf! to p o we r has been practKaHy sterile 
Those in America who because of the wide 
expan ne of the Atlantic Ocean fed seaire 
against tbe possibility of a soccrsiful Nan 
militar y invasion may thhib that It it of HtUe 
g quieiii to us here whether or not Europe 
adopts tbe Nad Ideology But I cannot agree 
with that opinion. It fa admitted probably by 
everybody that if Hitler fa victorioos In the 
European conflict It wDl be necessary foe the 
United States to remain on a war footing In- 
definitely This wDl mean not only ■ large 
army and navy but large taxes also We hare 
become accustomed to depend onpnvatebene 
factions for much of tbe support of our uni 
versitici stv! hospitals. It Is common knowl- 
edge, frequently expressed, that already the 
reduction of pnvate contributions has serious- 
ly handicapped many of our institutiona. If 
those contributians become still less because 
of hl ghi^T and higher taxes for tbe support of a 
huge preparedness program, radical changes 


in the whole scheme of higher edwitkfl tai of 
the support of Boendfic research wiD probabb 
be necessary It seems hardl) pcw&e thu 
other education or research would be mppert 
ed on the same genefota scale if that nppxt 
were dependent large!) on government tiiata 
Certainly much of tbe freedom to wi£h \t 
have long been acnatomed in the privudy 
supported Institutloo would be curtsS^ wia 
all the restraints, dela^ and red tape oetn- 
■itAted by dealing with government rtM. 

More important though might be liciprttd 

of the demoralizing Na£ theories of eduatioo 
to this tide of the Atlantic which xaight be sc 
cepted under the impulse of necesatv in cooi- 
petition even if the) were coniiderea mwWr 
aide. As long as three yean ago reporti Inxn 
German) indicated th^ tbe nmSinI cdczk 
had been ahortaied by a year and a half be 
cause of the demand for more medial effiem 
b tbe Arm) Is It bconctivable that sod 
pr tsauJt mi^t be made b this country for a 
sborUrand ‘man practical tniamg If we an 
forced to rtay bddmitely on a war tass? The 
dose btegntion of tbe world whicb hai bees 
brought about by n-Hid em tnnrartitKo and 
CDmmmucatioD made it dimcnlt errs ior 
an educational systen of one cninti) to be 
uitinfluencrd by that of another itn^ tad 
dominating nabou. 

That toence knowt no poUtical bcamdanet 
IS a common remark. An Im ezprtiKd b ooe 
country a ebborated b a tecoud and bdlt 
upon ID a third to emerge as Boniethlig jnc 
bai and perhaps utilitanan. Great aceten- 
p lfahmen ta are necessarily tbe prodoeti of 
many minds and hjTidi- Surgkal idcDce ia Itt 

development has been no ex crp tloQ to tbfa mic. 

The evolution of modem surgery has been tk 
work of all the eatilghtened peepia of the 
wodd, and the contribuDcns to h hart 
been by rbo*e wbo hare hved fa tlmo*- 
pheres of the greatest intellectual freedan. ff 
Europe continues to live In dtrery 

rest of the world becomes an anned camp thee 

win be little prospect of any notaWe 
b any of tbe toeaces or cultural acuriuo 
even on thk aide of the Atlantic. 

At a time lite this when fatematimu 
hatreds are strongly aroused it fa well 
some of tbe cpoch-makmg con tribe twos wnw 
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Our own •utKCiy more ckudy rcKmbles 
lint ol the Britkh than any otl» Tlie di£ 
fercnce* *re »oinewiiat intangible and difficult 
to deacribe j-et they are apmrent. The\ can 
perhaps beat be iammaroxed bj stating that 
we arc more theoreticaJ and lesa practically 
minded IVe art a younger natkm and, there 
fore leas cnnaervatTve. The Brltuh lurgeoo a 
a maater rliniriin In the apjdication of the 
older art of ph>trcal eramhiation to dlagnosa 
and be u unexcelled in technical operative 
ikiU He has carried on splcndHllv the tiadi 
tion of anatomy as the foundatuo atone of anr 
gery e Americana, on the other hand as a 
reault of the changes In our undergraduate 
medical curriculnm, ha\'c almost forsidien fh<* 
gods of our fathen, anatom) and pathology 
We have been aeduced by the new e r and more 
alluring gods of phyiiolt^ and Inochemistiy 
We have become more interested In function 
than in itructore. It has been an amaalng 
revelation to the Amoican Board of Surgery 
to find that a generation of ^rKing lujg e u os 
has grown up whose Igooraoce of the anatomv 
and of the pathology of the stmeture* wltn 
which they are dealing ts ab}^mal The 
wonder is that such men can be doing as good 
rorgery as they ondoobtedly are doing Al 
thcragh the rev^ticm shakes one s faith Kuiie 
what in the necetsity of a sound knowied^ of 
anatomy and pathologv nrvertheleM, it u 
difficult to behevT that these —nw [Dcn would 
not be Aolng modi better surgery if they did 
have sounder knowiedge of th»e subjecta. 

It Is probabi} an meltable charactensUc of 
a voung rapidly dc\-dopliig nation to become 
ambitious to equal or to erect the accomplish 
merits of older nations. The spirit of mquiry 
wnH of eiperimental research prevaknl in the 
better German dlnki before the Fliat World 
War found favorable soil on this continent 
w hen it was transplanted here bv manv TOung 
men who saw m the ripldl) dewKifing 
f/-ifnrM of phjTJologj and chemistry many 
applications to dlnl^ problcma. It is not 
Burprisnig therefore that the stream of pub- 
bcatknis appearing In the German journals 
liwH a proiound Influence on AmerKsn sur 
geona. Moreover this Influence came at a time 
when we m this country were roost able to 
fake advantage of iL From the beginning of 


this century on, more and more opportsnitej 
were presented to young men to tmdotilf 
ongmal cipeiimental wotL After the mst 
awakening and the revolntion fa nwllcil tin- 
cation which followed the publkatfao of ifa 
Flemer report fa 1910, together with theaoi 
of the Council 00 iledlctl Edocatiwi of tfa 
American Medical Aaodatiott, these oppor 
tunhics were greatly mul tipped. Ejpaiiamti] 
invesUgatloo and the ipmt of »~Uirifir ia. 
quiry became glorified. The older more dnb 
and lea fertile dlsoplinea of anatomy lad 
pathologj became seemingly of less ImportiMi 
to the ainhotioas >'Oong sur g e o n, mm dean 
was to stardc the woria with a new and im- 
portant discovery Not much darv-^ of dofnj 
that in the intensively cultivated tad ei 
hausted soils of anatomyand pathology Tfe 
urge to nt Into print to make ^ name knon 
obsessed every >'Dting surgeon who wu uaii- 
tioQS to get along Posituos of prtsbge tod 
Infiueoce were often fiBcd on a nssb of the 
candidates pablfaations more than os soy 
other qoalificatiDn. Sometimes the fist weald 
be regarded ts more faaprwdng if theoumheref 
the published artidea e ice e ^ those of the 
rtval candidate, without a niffidmt renid for 
then quality Is It any wueder then that thf* 
urge for retignldoo resulted m a dhrinihg (f 
the U^ta of anatomy pathofagv andtheefd 
eataUisbed methods 01 physical examfaaboe 
of the parimt? 

One of the American djsmieriqW iw*l 
frequently noted by foreigners boor tendener 
to undertake a new project oc to accept a new 
Idee with the utmost vfaor and en t hro b ws 
Our acceptance of the value of the ipint of rt- 
leaich fa medioDe was no exception. The 
movonent fa tbb country devtkpcd into s 
rentable surge, and large nombea o f pe ng 
men axrwded into the rmeairh laboii to nes to 
find out somethiDf new The printlo ^ 
were overworked to pubfbh the volng*|*^^ 
work produced and scores of new 
joumafa appeared- There was Etde ^ 
an) ifihoTJ to be mute and Inglonoui. ft 
to be expected that roost of the amNDOO 
voung favestigatoo woold be unfitted by ^ 
tuie to itartfe the wodd with any epo®- 
making dbeover) On the othe r 
yes even some of the young sorgeooi, tfl'f 
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vTlopmcnt of modem lUTRety hu been due to 
Important contribationj from Se\TraI utloiui 
but vet that the practice of Biirgery hai ccr 
tain national duracteriitla which It 

different In different countrin. Reaaona have 
been advanced for aasumlng that the lecrnt 
unprecedented period of aaentific progresa Is 
certain to be aieclLed if it Ka« not already 
been, regardlea* of the outcome of the war A 
Vaii victory howe v er will mean almott ccr 
tainly for a time a more or leas complete dc 
ftniction of the idmhfi r ipint throu^iout the 
woiliL It hai been cmphaaiaed that attempts 
to preseivT our present high standards and to 
carry forward the light of progrcM wDI fall 
most heavily on iImisc of u» who live In the 
Ammcaa, South u well ai North 
Let os now bnefl> consider some of the wa\f 
bv which these standards can be preacrTed. I 
thould »ay that it u of the utmost Importance 
that the ■argeona of North America and of 
Latin Amenca come to know each other better 
and to derelop a spirit of more sympathetK 
mutual understanding The snigery tlut U be 
Lng practiced in the centen of La^ America 
U not eTrellcd anywhere and an Inaeaafaig 
volume of original work of very high order b 
being prodnc^ The koowled^ of thh work 
has been only slowly diffused in North Amer 
ica because of difEcnltKS m language like 
wise for the tame reason our tuig er y has not 
been so weD known to our southern nelghbora 
as the continental tuigery \\ ould not a regu 
laiiy meeting Pan American largkai cuugiua 
with the cooperation of the American Cotlege 
of SiugcoQS provide a stimalating and helpful 
InflocncB in pr es erving and foatenn^, the iririt 
of ioigical progresfl at least oo this aide ol the 
Atlantic while Europe b recovering from the 
disaster of war? Bj meeting m differeot amn 
trws and at stated times, cither annuaUv or 
IcM often, there would certainly arise an In- 
spiration from personal contact and from dc 
\TlopIng friendships and respects among those 
moat actively engaged in the advance and 
practice of our penfeaeion More of us North 
AmeiKans would come to po»eas a knowledge 
of Spanish and Portuguese and more of the 
SouthAmencaiis, English There would be a 
freer mterchangeof medicalllterature ofideas 
and of students. The American CoU^^e of 


Surgeons already has a membmlilp of ijj 
from Latin Arnica. It could weD be 
neariy representative of aD the Amencu, boti 
In membcnhip and In its govp mtng 
that truly it would be an all 
American College of Surgeons, thoroughly t 
fernationaJ in its point ol view and sdnnsfi- 
tration- Thb suggestion may wem too rwfioL 
but we must be prepared to mstf riSiI 
moves If we wish to counteract the resdti cf 
the swiftly movliig tragedy In Europe. 

In a dbcusakn of preserratkn of ov 
highly developed modem surger y it b ueto- 
saiy to touch upon our duties and obGp. 
lions to the armed forces of our aarntry io i 
program of preparedness for war The Ansr 
partlculariy and to a less extent the Narr 
need mcFTc medical officen. We must do iD ■ 
our power to provide them during the scitf 
emergency In striving to preserve our pro- 
grains of training young lorgcoos we nmit not 
hamper the agmetes of oar gcrveminent viww 
defeat wooki mean the destruetko of oar » 
rifsiil Indqiwndence. On the other hand, tk 
armed forces should not unnectssuDr oi 
rothlesslv interfere with our lahorkia^ de 
vdoped r\-*tns of training Enough ol It ttnt 
be sifegnaided to prmsit too great t mu«e 
from our present itandards. I am pleticd to 
uyhare tothetredttofthewadooiofSuijEtt 
G«eia] Magee of tbe Army and of Sergrm 
General Mclntire of the Navy that ererr 
effort has been made to Interfere as Utile b 
possible with the training programs. i Wif r 
a plan may be worked out whereby the ywng 
m^lcal officers, after a limited aemce esn k 
rdeaaed to finis h their periods of tri lnh g k 
the civilian hospitals. 

Possibly greater dangen to tbe tt fetya ^ 
resident lyitem will come from tbe pjTerwnj 
bodies of our civilian bospltab when the 
terof hard times leers at them. WennoL^ 
ever hold fast to the prindple of thetp* 

tern even if some modifiatioDs becooenf^ 

lary We must not forget that auigcyos^ 

ence as well as an art and must CQPsttfltiy *!• 


vance Above all, to be true to ourpmfw'*®’ 
we must remember that tbe pJ^coce a ^ 
gery b based on humanitarian 
Come what may we shall not subscribe 
phfloeophy of the fupramey of brute >enx 
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SURGER\ G\NECX)LOG\ 

UOITOLOC^ A-NT) I115TOLOO\ 

The tdrentl cortex on^^riAte* from tfkc me*- 
odenn of the cdom epltbdhim new the 
ridge and becauM of its proumltj to that 
rid^ GroUman has auggMted that r» 41 « of 
the Utter may be Indo^ with the adrenal 
and that hypcrfimctfon of these cells ma> be 
resportsibk; for the jAases of reproductive 
^‘mptomatology In tbcrte caaea. The cortex 
donog postnatal life gradotlh forms hlo 
three mlcTDiCDpfc U^•cr^ that are completed 
to the adolt cortex, at or about pubert) The 
development of the inner of these three U}m 
just bdorc puberty has been shown kiN Miller 
Deaigley and Whitehead to have some coo- 
nectioo with the cfc\'etopn>ent at that tinw of 
the tcxttal glands and organa, and becaaae of 
tha it was augMted as an Zone” of the 
adrenal In Utter aorte becattse of his 
tbeor> of indaskms in the juxtainedallar> 
Uyer of testiailar cells or rests, Groflman pre 
/erred to recogmze a fourth toae or apedal 

androgeiuc aone 

A better uodentandlng of the development 
of the adrenal cortex has been fumhbed b^ 
the stodies of MaUn, Boemofos, Goormagh 
ligh, Hoerr and Za e toer In that the adrenal 
cortex apparently ccmtiniioMlT grows from 
without Inward New ceiU are fonned from 
the fpuidle'Shaped fibroblastk celb nuder 
Death the fibrous capsule, devdops through 
the three layers from without m the xocia 
glomerulosa, xona faaicukaa, and aona retko- 
iosa and donug this procesi eUborate, ac 
cumulate, and dtschai^ hpoid sterols and 
then degenerating are ahsorned in the retlcu 
losa near the roedolla- The secredon is dis- 
charged into the capfllanes hs the mature 
cells before tbdr degeocration and the process 
L constant with replacetncnt by new cella- 

L Oder certain pha«s of hvperactrvitv there 
appear larger Damber of cells on dcrgolng de 
gcocratioo tVi«n is Donnaliy s een This ina> 
suggest the possible rcasoc for the widening of 
the reticulate xoue at pubem (Deanslcy 
and iliUcr) the niedal aone (Grollinan) and 
the appearance of granules in the ceDs with 
foch^DophUlc sianilng af&Dilics as reported 
b\ Broster and Vinca 

In relation to the appearemcc of dtsoete 
fuchshsophil granules found in certain adrenals 


AND OBSTETRICS 

m female* manifesting \uillsm u reported bi 
Broater and \Tnes, and Stmpwm and JoB the 
recent report of Sudds is interesting «Tie 
found that grannies are present in per cent 
of adult male adrenals and j8 per cent of 
female adrenals. In females the percentage of 
glands with granules showed a itead> increase 
with age llith the exception of i fetus, in no 
case under 14 >'taja wore tbe\ apparent Thh 
report b an eiceilmt Investigatwo of a small 
number of such sections reported in our pre 
vtous article (Cahfll et aJ ) in which such 

K ales were found in do^ m adrenah 0/ 
nduals without virilism and more marked 
In adrenal cortical tumora with vir flUm Soddi 
cooduded that age has some influence 00 the 
presence of these granules, but sex pla>-s no 
part, Bj mference from Sndds coadosions, 
the presence 0/ the iD cr e ase of these granules 
b ettesa maj be doe to the aging influence of 
\-lffllsn3 whm it occurs, and not that the 
graoales were direct honaonet wluch logfeaUy 
should be the nerols pjtducrd by the adrenal 
crib. 

THE EflT*JOU»V PT THE APlEtAl CO a TEX 

The adreratJ a^^t^z has been definitely e»- 
tahlbhed u the daborator of hormonal fub- 
stancea, scone of whkh are nccesui^ for life 
mabtenance The bonnonal suhstaiiccs have 
been shown dionfcxl]) to be sterol Dpofds. 

Up to P4I erver 70 doady related sterol 
derf^les have been prepared Inxn the nomal 
adrtaial cortex. The action of all of these fa not 
follv i mu wa Of the Kkntlfied steroids Is one 
with the property of male sex bonnooe (de 
hydroboandrosteroDe) (Relchstein) a beta 
kestwoid that differs cml\ b Its cbemlctl 
structure from the tesucufsr male bonoooc 
(androsterone) an alpha kesteroid. There has 
also been identified as secreted by nonnsl 
adrenab the female sex borroooes, cstrooc 
(BeaD) and progateronc (Beall and Rckh- 
ston) Thus normal adrenab have the power 
to pruduce both male and female sex hor 
moncs The exaTtloo in the urbe of androgens 
n pnaB b duJdrcn reaches a noTTnal b adult 
hfe and diminiibes after 40. It b rdatlvely 
la females. Part of these androgen* are 
considered to be derived from the adrenab 
The eicrctkm in the unne of estrogen* tlw 
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occurs m small amounts m normal males, 
normal amount in normal females, and part of 
these estrogens are considered to be probably 
elaborated by the adrenals 

Some of the other steroids elaborated by the 
adrenal cortex have effects on the salt and 
water metabolism, the permeabibty of the 
capillaries, m the regulation of the carbohy- 
drate, fat and protem metabobsm, the renal 
function, the capaaty of muscle response, and 
the resistance to stress The mamtenance of 
life and health is probably due to a combma- 
tion of the various activities of these steroids 
Of the identified steroids, one, desoxy corti- 
costerone, seems to be most effective in the 
regulation of salt and water metabobsm, m 
capillar)’^ permeability, and m preservation of 
renal function but has no demonstrable effects 
upon the carbohydrate metabobsm The prop- 
erties of others of these steroids are not as yet 
clarified so that much further mvestigation 
apparently is necessary 

From the multitude of experiments reported 
there are suggestions that Hie adrenal may be 
implicated in many other metabohc processes 
It has been shown that there is a relationship 
between the adrenal cortex and the gonal 
pituitar)'' system and that hyperactivity of the 
ovary may partially replace adrenal function 
(Rogoff and Stewart, Emery and Schwabe) 
It is of mterest to explam the presence m com- 
parative large amounts of vitamm C m the 
adrenal cells as shown by Szent-Gyorgyi 

PATHOLOGICAL PHYSIOLOGY 

Smce the adrenal cortex is composed of 
hormonal secretmg cells, there are periods of 
cell growth or degeneration m which these 
cells do not elaborate hormones Hyperplasia 
of these cells or tumor of these cells will have 
large numbers of this stage of cell life present 
without mcrease of hormones delivered into 
the capillaries Again hyperplasia or tumor of 
the cells in the various stages of elaboratmg 
and secreting the steroid hormones will have 
an abnormal number of these cells present and 
as a result the secretion into the capillanes of 
an excess of some or all of the vanous steroids 
Such has been shown to be the result of h>^er- 
plasia or tumor in the adrenogemtal sjmdrome 
m which the excess amount of male hormones 


DimRCNTIATlON 




DEGENERATION 



Fig I Diagram taLen from Zwemer of the development of 
adrenal cells, shov-mg the differentiation of the long cells 
from the cortex mto the glomerular zone, the fascilate zone 
and into the reticulate zone Dunng this process, they 
change, accumulate matenals, elaborate substances, secrete 
them, degenerate, and are removed by macrophages and 
microphages near the medulla 


elaborated by the tumor has its effect upon 
the secondary sex organs This has been shown 
to occur m the mascuhmzation of females both 
children and adults and m the male matunty 
in male children (Simpson, Simpson, de 
Fremery, MacBeth, Gallagher, and Callow) 
Hyperplasia or tumor cells at times have 
apparently elaborated excess amounts of ster- 
oids with female hormonal activity The effect 
of these excess amounts of hormones may be 
registered upon the individual so affected The 
femmism of a male has been shown to be the 
result of excess estrogens elaborated by a tu- 
mor of the adrenal cortex by Burrows et al , 
and bj-^ Simpson and Joll There is then the 
suggestion that the presence of high amounts 
of estrogens as reported by Frank, from cer- 
tain adrenal cortical tumors may naturally 
show no effect upon a female 

Bauer contends that an excess of the hor- 
mones which have the regulation of the elec- 
trolytes, salt and water metabolism, fat and 
sugar metabolism, are produced by the adre- 
nal cortex either m the hyperplasia or m the 
tumors occumng in the syndrome descnbed 
under many vanations as Cushmg’s S}ti- 



STOGtR\ GV-VECOLOGY AOT OBSTETRICS 


drome This hu hem Rrpportcd bj the woA 
of McQu*rric Johruon tud Ziegler and bj 
Ander»oo 4bd Haynuttr 

It baa be«x well eaUbUabed that tbc adre 
nala can elaborate androceni and eitrogena aa 
wdl aa other metabolic honnoiial iterola and 
there U anggeathr e%-idcncc that the reguU 
tion of Ibeae lecrctlotia b (objected to u not 
refulatcd tn itlraoli from the pituitary Theac 
aj^rogena and otrofeni can ^preaent in ex 
ccfa quaatIUea and tcsponalbk for s\Tnptoma 
preaent. The} nia\ rcjult from aome aberra 
bon of normal cortical atcrold metaboliam or 
lhc\ may be Juat an tocreaae of normal pfo- 
ductlom E\Tdcnce la present that with tome 
tumors there ma} be abnormal ateroida pro- 
duced From su<i {a the report of BatJer and 
Maman of the steroid wkh male bonnooal 
prroertles fpregnane 3 17 ao triol) aaaodated 
with an adiiaial tomor and they definitely «»- 
tabliahed that such a hormooe tt not excreted 
br normal man or from a cvormal or pregnant 
iroman. 

In addition It baa been shown b} Batter and 
Maman and bs \ coning WeQ and Browne 
that some patients with TinTiim and admaJ 
hyperfanenon excreted pregnandiol and be 
lle^ that this origliiated from the cells of 
the pathological idreoaL 

CLnncAL ctABsmcATioir or tumobb 

Up to 1938 it was reUthrly rare forpatknti 
to be seen In the Presbyterian Hosntal who 
luggcitcd adrenal pathology with the excep- 
tion of the adrenal defictney in Addisons 
dtscaw Since then becaosc of increased 
knowledge and interest In endocrine dbcaies, 
himdreda of patleoti with siTnptoms of sup- 
posed adrenal dUtuibancc ha^ been adraitted 
to the S<TOier Glnic. From the large nnmber 
cnmincd and the different iovestigatioas, the 
conduiion must be drawn that among adrenal 
nudronies the adrenal cortical tumor occurs 
iofrequentlj When It occurs It may be present 
irlthout any erldencc by f}Tnptomj that there 
a an} change In the bonnooal balance In 
athers it is accompanied b\ fimptoms which 
ire definlteh due to bormonaJ Influences, 
rbese f}Tiiptomi vary according to the hor 
mooes secreted their amount, and to the age 
ind sex of the Individual so afflicted. 


The efinkaJ groups, on the basis of proiTtl 
cases ma} be classified as folbwt 

I No rtco(nl2ib4e bortooesl duntn 
C^Dgesdnet crass iculrofeoi 

a. 1 femak child toward sdall ButcoOsity 

b. Ib female sdnlt low rd nmKulImty 

c lamalechUdtoward doh ma*cnLd(y 
> Cba m doe t acen rttrofcm 

a. la adult male toward fcioloiiiity 

4 CbaBfcs doe t c ims sodramj and other 

tgofds 

a. Cmbiax syadrome wtlh avocUted wx 
oai chanfcs (mo»tly 1 females) 

5 Cha (Tsdoet oras other tterotds reialed 1 

metabolism 

a. CoiMnf ijudmae without lexaal 
change 0 male nd female) 


Tuvoa* wmi jto »xcooxiiable 
noavoNAL cnAxors 


Tumora of the adrenal cortex have been re 
ported in the Ulerature as occurring without 
aorroonal changes, (Hartung Jltceri, Stev 
eni, Gibson. Loeb etc) Hurt are Infrequent 
and have been seen practically od} In adolts 
over 30 and have oceWtd In both sexes. When 
dtsoovervd the\ hare apparenthr been preKot 
for a coaiideraiJe period of time, first iritbout 
an} nisptoms, but later with the complalat 
of fiw in the side on which the tumor b 
present CHten when diagnosed the tumor wat 
palpable. The deep ntuation of the adrenal 
ana delay b Invtdmg an} 0/ the adjsccnt tl- 
cera for a amxidmbic period before recugnt 
tloo allows growth of the tumor often to a 
large sbe The peb is both abdominal and 
flai^ and usutlli is made worse b) exercise 
SiTiiptocni ol malaise fatigue and dimbatkm 
of appetite are often present, cspedaJlv b the 
larger tumors. 

The following cases are fllostisUve of tha 
type of tumo r 


r*«g AJB Qiart N 6034 , PrctbTtffii Ho^ 
pftal (rtported la pjS) t mile woowa, Sfed jt 
yean, WSJ sdad tied La prrcrwnfljlnlrrttif 
trowUs and p»in la lie left dde fer OTCf yrir Ith 
ocooloDSl ferer and wcakaaM. She had miued her 
Int moistnal pedcxl Sbe bad Urve nuw la brr 
Wt aad cyslsacopr shewed that oec Wt taloeT 
WSJ wnaal bat wai diipUccd downward by the 
iMM Her Uood pfewara was 5J/6S. Tbm ware » 
«tii.iu« of urhitry boeiaocal cicretlofL K traonwH- 
towal operaboo re m oTcd larre ttuswr from bore 
her left kLdoey M th the asd of a poatopcfiuve 
tr wmf inloQ b« made aa anertuLful recomy Sec 
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tions of the tumor showed a carcinoma of the cortex 
of the adrenal gland In some areas there was a dif- 
ferentiation of the tumor with sections having ar- 
rangement of cells reminiscent in places of the differ- 
ent areas of the normal adrenal, the zona fasciculata, 
zona glomenilosa, and the zona reticularis In other 
areas there ^^as little or no such differentiation, but 
cells var\ ing in size and shape and mitosis and infil 
tration After 5 months’ improvement there was re- 
currence of abdominal symptoms While v isitmg in 
Nova Scotia she had an abdominal operation and a 
secbon of a liver metastasis was sent to us This 
resembled the undifferentiated area of the onginal 
tumor She was reported to have died 11 months 
after operation 

Case 2 P JR, Chart No 16156, Presbitenan 
Hospital (reported in 1936), a male, aged 58 years, 
was admitted in 1915 complaining of shortness of 
breath for a >ear, progressive loss of weight and 
strength, and blood tinged sputum His right pleura 
was aspirated and the fluid contained epithelial tu- 
mor cells At autopsy there was found a tumor of his 
right adrenal cortex with metastases to pencardium, 
endocardium, lungs, liver, kidneys, and retropen- 
toneal tissues He had no hypertension, no fat de- 
posits, no plasma, hair or secondary sexual changes 
Case 3 S S , Chart No 360795, Presbyterian 
Hospital, a male, aged 36 years, mamed and with 
children, was admitted in 1936 with pain in the left 
loin and chest for over a year He had had a double 
hermotomy, an appendectom^ , a tonsillectomy, and 
a cholecystectomy in the several years before ad- 
mission His left loin pain was in penods lasting 4 to 
5 daj s There was some loss of sexual vigor and with 
his pain he often had headaches and thought that 
these came roughly once a month He was a vigorous 
male with a well marked normal hair distribution 
and with normal male genitalia There was no hyper 
tension Cystoscopy and pjelograms were normal 
except that the inner border of the upper pole of the 
left kidney seemed shadowed by some tissue A pen- 
renal air insufflation showed a rounded tumor above 
and anterior to his left kidney A large soft adrenal 
tumor, antenor to the anterior capsule of his left 
kidney was removed with the kidney through a 
flank incision The adrenal tumor capsule broke at 
the time of removal After an uneventful recovery he 
was treated with high voltage x-ray Unnary hor- 
mones estimated immediately after removal of the 
tumor showed a low excretion of both androgens and 
estrogens (male 4 I U and female 3 R U per day) 
Sections of the tumor showed that there was an 
upper small portion of norma) adrenal that blended 
into the neoplastic In the tumor part, there were 
collections of cells of unusual size contaimng enor- 
mous nuclei The cytoplasm was pale, pink, and 
smooth Multiple nuclei were present Mitoses were 
occasionally seen In places the tumor cells were 
much smaller and resembled the renal hypernephro- 
mas Cells contaimng hpoid vacuoles were not fre- 
queat Areas of necrosis and hemorrhage were 
numerous 


Two years later the patient was readmitted with 
anabdommal mass which on transpentoneal explora- 
tion could not be removed because of its intimate at- 
tachment to the cava and aorta Unnary hormones 
before operation showed male 15 international units 
and female 4 rat units, a low male excretion High 
voltage X ray was resumed He was readmitted 6 
months subsequent to this with symptoms of general 
peritonitis He refused operation, died, and on au- 
topsj' a perforation of a sigmoid diverticulum wth 
generalized peritonitis was found There was a met- 
astatic tumor involving his aortic glands and his 
vena cava Although the vena cava was involved, no 
metastases were found in his lungs 

Case 4 A portion of a tumor of the adrenal was 
sent to us by Dr M W Roome of the Department 
of Surgery, University of Chicago This was from a 
male adult who had a large adrenal cortical tumor 
without any hormonal changes The operative pro- 
cedure was corroborated bj autopsy The cellular 
pathology of Dr Roome’s tumor was somewhat sim 
liar to that of Case 3, although the very' large cells 
and nuclei were not as frequent nor did they appear 
as large Lipoid vacuolated cells were rare Mitosis 
and infiltration were present 

Case 5 AK, Chart No 652840, Presbytenan 
Hospital— Service of Dr A 0 \Vhipple, a female, 
aged 50 years, single, was admitted September 1941 
with loss of weight and strength for 8 months Her 
history was negative except for menopause 12 years 
previously Eight months before adimssion she be- 
gan to have loss of appetite, weakness, and a gradual 
loss of 20 pounds A mass then was seen to appear in 
her left upper abdomen without pain for the 4 
months before admission Because of a normal blood 
count and other tests it was thought to be a large 
spleen and was given x-ray treatments With this and 
sunbaths she became darker in her skin There w as 
no increase in hair anywhere on her body, no changes 
in her breasts, and no headaches She had no hyper- 
tension From x-ray studies the mass was thought 
to be spleen She was operated upon and a large tu 
mor mass with dilated veins was removed It was 
antenor and above the left kidney and was attached 
to but did not involve the kidney or the normal 
adrenal above She made an uneventful recovery 
Sections of the tumor showed cells resembbng adre- 
nal cells of the vanous types (similar to our Case i) 
Cells with vacuoles were rare The diagnosis was 
caranoma of aberrant adrenal without hormonal 
symptoms 

Our 4 cases of adrenal cortical tumors, 2 
males and 2 females, were aU adults as was 
Dr Roome’s case In each the tumor had 
been present for a considerable length of time 
and had reached a rather large size Two pre- 
sented symptoms of recurrent abdominal and 
flank pam on the side affected All showed 
signs of malaise One case was admitted m 
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groTTth of fajir on fact, and body all rescm 
biiay the nmoiUne datribubon. Acne maj 
occur on face or chat The ^TJice frequentlj 
b«oinei deeper and maaojEne In tone wl^ 
haa been ciplaincd as a Icngthenin;; of tbe 
vocal corda. 

Changes occur In the aecondar^ aex organa, 
but this change ts a iknrer ooe th«w that seen 
In the memea and the hair The juunjer the 
iodividual the more proDounced are the sec 
oodary sex changes. The usual aex organ 
changes are hypertrophy of the dfterns, deep- 
ening of the color oi the labia, occaslonany 
atrophy of tbe uterus and atrtpphy and kaa 
sensitirtty of the ovaries. In young females 
the breasts may stay rmdevekiped resembling 
a boy at puberty In older women atrophy 
may occur 

These changes have been shown to be as- 
sodaled with the appearance of excettlve 
amounts of androgens In tbe urine Tbe 
amooDt oi androgens excreted Is proportionate 
to the mascoibilty changes that lia\'e occurred. 
The amoont may be far above that exmted 
by males. FromooeofourcsjaGalUcherre 
ported 4S0 btematioual units per dsy snd the 
average value for oormil male lo b£i estlma 
tioa was 40 Intematkmal oolts per dav Tbe 
highest recorded figure has been in the case 
described by Slot b whkh the excretion was 
Sico wtexDMtiooal units per Uter The male 
hormone isolated from the urbe b some of 
these tumor cases has bcesi identified as dehy 
drolsoaodiosteroiK 

Amcmg our female adrenal tumor cases with 
hormonu syndromes, have been a b which 
the only apparent change was that which 
could be produced by excess androgens. 

Cxse 6. G C., a»rt h *4S6Ut ProbyiensB 
UcaplUl, reported In 15^ Sffd 6 yeaa, w*» sd- 
mlttrf In tuj cimphlmaa 0/ hair opoo tie / ce 
and body deep veto, and no roenttrealloo. At tbe 
ageotijaiamciatmtedfor periods and then had 
compirt cssmBoc. Her hair became thkier and 
darker and pea cm her faca, anna, left, ndbody 
She — beat and was troubled with acne. She had 
rrown peaetkaDr not t all since ij yean ei afe, 
but was very aedre and thletJc. There was marked 
bypcrtrcplircrftheclltorit Tbe blood counU ch«n- 
Uiy basal meUbcJlc rite, ^ocme tolmnce, and 
ritual teld detendiiatioat were aoraal- \ ray film 
tiiowed ferriem o< D epfphyw. The Wt kidney wa» 
lower than the rlfbt and I tra enout prekiframa 


sboacdnomalanatonkal nd lonctkmlDt Udwya. 
Air Inmfflstlofl rDeetfcsoframt rereaM a 
right adrenal and lai^ adrenal tcuaoe mi« abort 
thakftUdney Sbaexrretedl her wrine 8 rat atiu 
tofSaUa b a m ooei I 14 benrev HaV bcf fr^ w i n 
cretJoa was estimated 480 I tensUoml ults b 
4 bCTuv Tbe kit dreaal t woe a re a or ed 
throwrt as ofcHqot sabcottal traatpentnaeal sp- 
nnwen. Her r ecpu tr was nn ert otiol and rapid 
Ifer menses retomed ra 8 dsn aixl bare beeaaM 
mal for otTT 5 ytaia. Her rdca pa dually retbtmd 
higher She has not pown since In height rat her 
fipua has become hcarki and marled^ feedijne 
Ira cxcesa hair came oil ber body most tearkedly at 
mcBStnutkia, bat ber facial beard bajpersated, 
bat t Im depca. 41 r Inrufiatloo rocnlfeoopaais 
of tbe right dr^ I takes a Utile over nnetk alter 
tbe c^KntloQ showed that that adrenal ^d hyper 
troubled. Esdmatloe of ber bonnotial oat^t 6 
mostb* alter operation abowed that both were b 
normal rangt. 

hBoraco p k sections of tbe tumor showed anas cf 
crib In looM stnuds arranged In m u ft airi sherts, 
us a m bB ii t In toot pfam the retleakts xooa uid In 
oahen tbe glorBemlar sow bat Is moat not resrm- 
bDsg any psrticslar area, b mitoses were seen bat 
tbm asj an appajent brasloa of the capeale. and 
thee wee tumor crib lo the biood ir»m. A few 
ama of n eocwls were prtsest Then wet abe proh 
cni csmmcserils with ranef^ ahkh appaxealtr 
coBjfsted of Dpcfds. 

Cass y K-JL, ChsTt bo. 57 704, Pmbyteriai 
Uosfffsl, aged 8 yean was sera U t «39 oootpUb- 
log of hah on Isee and body and bdt of mxBilraa 
Uoc. She had bad Dormil menses frooi the agt of 
op to 5 moDthi before dmitsion She then Edmed 

period, which was loOoweri by scanty period and 
tbere had bees none since. At the same time bair 
appeared on ber oTper Dp, chin, checka, chest and 
Imttocks. Hair grew Irag nnoo ber aima and legs 
and became darker Her mace deepened. She bad 
BopalnoranrcAbcTiymptoQi. Her figvre rwaUed 

yceng male adnll w^ male bah dbtribvtioa- 
Thm was hypertrophy of tbs cDtoria and slight 
hypertrophy of the labb. Tbs priric organs wrra 
normal acept for Icm of amal orarian tendtMty 
Tbm was no hypcrtesskii. Tbe blood connli and 
Ibe cbcmhtiy were normaL Basal metaboUc nte 
rirnalfirid and gloccne toknnee tats were ncrmsl 
\-ny of knlJ ebat, and abderesen tbwed 00 
abaormallcy Air IrtraffiatioaracntfeacicraaB showed 
an oTofd tumor of tbe oattr portMo A tbs left ad- 
renal Tbe right drtnal ppAred neraial Tbe es 
cxetlow of bormone In ber aiine was ppmsl 
mat^ 90 International anlta In 4 brars. Oujiag 
tbe same period abe ere reted jj rat nils of female 
■ex bormnoo. At operalloci ■ orold toaor of the 
rater portion of the left adrenal was rwerted Item 
the Inner or normal portfcw thmart left obOqoe 
tiuie-peTitooml approach She nuw an Dcreotl 1 
i t co r er y Her menses returned t normal asoollH 
after operatloa. 
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Fig 2 

Fig 2 Case 3 S S , male, 36 years old, with left cor- 
tical adrenal tumor mthout hormonal changes 

Fig 3 Case 3 Air insufflation x ray fflm of left adrenal 
tumor The ovoid shadow superimposes upon the upper 
pole of the leh kidney and the narrow compressed band of 

Microscopic sections of the tumor removed show- 
ed a small area of normal adrenal tissue The re- 
mainder was a tumor resembling in portions the 
glomerular area but mostly either without definite 
arrangement or in spots resembling the fasiculate 
and reticulate zones The cells varied in shape, the 
nuclei were mostly round, the cytoplasm was granu- 
lar, and at times sparse There were no mitoses seen 
Vacuolated cells probably containing lipoids were 
frequent 

Following her operation her breasts increased and 
the hair became less upon her body Her voice be- 
came higher pitched In the 6th, 12th, and i8th 
w eeks following operation the excretion of hormones 
in her unne was 6 international units male hormone 
and 35 rat units female hormone in 24 hours 

She progressed without change in her menstrua 
tion but the hair remained upon her chin and neck 
An insufflation air x raj film of her untouched right 
adrenal, taken in 1940, showed that the lower end 
had become rounded and wider In March, 1941, 
she noticed that her menses had become scantier and 
that her hair growth was somewhat more vigorous 
She was readmitted to the hospital and insufflation 
air x-ra> films w ere taken showing that the low er end 
of the right adrenal had become rounded and resem 
bled a tumor Her excretion of androgens in the 
unne had again increased above normal 


Fig 3 

normal adrenal is visualized, near the side of the body of 
the 12th thoracic vertebral body 



Fig 4 Drawung representing the tumor, the adrenal, 
and the kidney in Case 3 
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growth of hjdr oo face, and body all reaem 
Wing the mavnlfaic dlatrOxitloa. Acne mar 
occur on face or chert. The %-D«e frequcnlJv 
bccnroei deeper and raaaculine hi tone whkn 
haa been explained a^ a lengtberung of the 
\'ocal cordi. 

Change* occur In the tecondar\ *ct organs 
but thb cha n ge Is a slower one than that wen 
In the mensq and the h«?r The j-ounger the 
individoal the more pronounced are the aec 
ondaiy sex changes. The usual sex organ 
changq are hypotraphy of the clitoris d^rn 
enlng of the color of the laWa, occastonally 
atrophy of the uterus and atrophy and loss of 
senxitiTity of the 0%’arie* In jiiang femaln 
the breasts mn> stay ondevelope d , rtsemWlng 
a boj at pufjCTty In older women atitiph> 
may occur 

These change! ha\'e been shown to be as 
sodated with the appearance of exccsslvT 
amounU of androgens In the onne The 
amount of androgens excreted b pn^rtionate 
to the masculinity changes that uve occurred. 
The amoant may be fix abo>'e tKai excreted 
bymalcL From one of our cases Gallagher re 
ported 4S0 tetematkinal units per dav and the 
t\Tngs ralue for oonnal male la hk esdma 
tkm was 40 hitematlonal units per day The 
highest recorded figure baa been in the case 
docribed by Slot In which the ocretbti was 
2JOO international units per Bter The male 
hormone isolated from the urine in some of 
these tumor case* has been Idenuhed as deby 
dioisoandrorterone. 

Among our female adrenal tumor cases with 
bormonal sjTidromcs ha>T been i in which 
the only apparent change was that which 
could be prwluced b} eices* androgens. 

Casx 6 G C., dart No 44^*4, rresfartertui 
Hospital, repocUd U ojS, 6 y«sa w«* d 

Bitted In 935 cofupiiMn* of hsir npoo li* tsee 
^od body 1 deep vein ind no BcnUntsUotL At tbc 
sgeofij be meostrurted for periods odtbcnbsil 
coapiet cetudocL Ifer hsh becams ikkier ud 
darker ir-d grew oe ber fice. irms, legs, and bo<fy 
Sbe sang bass sod was troubled with aie. Sbebad 
frown practically act at all since 3 yean of tfe. 
bat was very aenra ad athletic. Theie was marked 

b>peftropbyoftbecfitcri*-TbeWoodcoaflts ciem- 

btry haW metabobc rate, fbrccae toteaaee. and 
kual field deteriBinatioai wen oormaL \ ray film 
sbowrd fD»ioa cif all eplpbyaea. Tbs Wl kidney w*a 
Imrer Iba th rifbt and fotra enoea prrfoframf 


showed aannal aaatomkal and fanctioQlDx Udaeyv 
Air Itw a fTU Uou roeatfeBOfraBi reresl^ a 
rlfht adrenal and tsrer admul tomr man abm 
the left kidney She eicrrted Cb ber nnelrataait 
fetUcnlar hormooes la M boerv Utle bomioeal ei 
cmioa eras estimated 4*0 1 Imtaliocal calls la 
*4 booru The Wl adrenal 1 taor remmrd 
(broach aa otUqoc sabccatsj tramperitaD^ ip- 
P«ack Her re co vetr was aaeTeatlol and npli 
Her messea rrtomed In S da> and ha t brea ux 
nta] lor orer c yeses. Her vol» fradcahy reflftmd 
hifbrr Sbe au not from a sJace In bdfbt ba( trr 
fifure has bccoma heavier and markedly fembiew 
Thaactss baircaow oil ber body most markedlr t 
moBtinalioa. bat ber (adal bmd t*s petskied 
bat to kas oefTte. Air Insafilstioa roes tfeoofnm 
of the rifbt adrenal takes a Buis over I Boolb ftrr 
Um owstlon tbomed that tkat adrenal had hyper 
tn^>bled. Estimaiion of her bonnooal oct^^ 6 
moetbs after opciatioo bowed that both were I 
normal raofs. 

kUonscr^ steikcis of the tsmor showed areas cf 
eeQs b loose strands arranfed Is nasses and sheets 
raaabfiof b some places tha reticakte soos and b 
otheia tbs flomerular soae bat b most not raets* 
Wing uyparticalar ares. Nomltescs were wen bat 
then was ppsxrnt Iweaaiow e/ tbe capsule, ud 
there wen itunor odb b tbe blood Ttsseit. A few 
ims U BtcToals were presest There wtrs liie pro- 
set BUDcmu ceDs wito ▼seBolea, which apparently 
ambled of Qpe^ 

Cass j K.R-, Chart No. sjim Presbyterkn 
ITcspltal, ifed <3ncan was seen m 1930 coeiplaiB' 
bf of bair on laa and body aod liek of Bemtraa 
Sbe bad bad nonaal mnocs from tbs age of i 
op to s moolhs before dm las too She tbes mbsed 
I period, which was /eflowed by acuty period and 
Uwre bad been notte since. At tbe same time hair 
ppcared on her upper lip, chb, cheeks chest and 
Mttocka. Hair frev kuf upon ber arms and lep 
and betaiee darker Her voice detpened. She 
BO pab or asT other symptom. Her fifuia resembled 
a youof male aduh with oaie hair diUrfbetiea. 
There was hj-pertrophy ef tbs chtorh and allfkt 
bypertrophy of the laUL Tbe pel k erfans were 
ecrmal except for lots cd wroalovarkn settsHhlty 
There was no hypertensioa. The blood coasts and 
the dwtnistty were normaL Basal itetabcUc rate 
visual fleid, and fhieose tolerance tats were normsL 
X-ray fihns of fcull, chert, and a bdn rr wu showed no 
abBorraaSty AlrluaSallMnKntceoofTamsthoatd 
an oTold tatnor of tha oater poruoa of ths left ad 
tvsj. Tbs rlfbt adrenal appnred nonniL Tbe ei 
aratioa of maJe hormone In ber min e was acpresl 
matefy go International cnlts i 14 koort. Durins 
tbesajs period she excreted 33 rat nltsofftsuW 
sex b or m w t. At opeiation an ormd t mor of the 
outer portioa of (be k/l adrenal was leurted from 
tbe Inner or normal poitloti thread Wt ofcD<w 
trsm^peritooeal approach. Sbe maJs nerentid 
recovery Her manses returned t normal bowiM 
nficr opetatioa. 
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the excretion of excess androgens in the unne 
disappeared and there was a gradual diminu- 
tion of the male charactenstics and a restora- 
tion of the repressed female appearance and 
function 

Cltanges in a male child toward adult mascu- 
linity The usual syndrome descnbed with 
adrenal cortical tumor m a male child has 
been that of precocious puberty (pubertas 
praecox) In a very few cases tumors of the 
pineal gland have been responsible for sexual 
precocity m boys (Weinberger and Grant) 
Three cases have been reported as havmg been 
caused by tumors of the testis (Sacchi, Mor- 
eau, Parkes-Weber, and Rowland) A number 
of cases have been descnbed m the literature 
without any proved cause Among these has 
been a descnption of its famihal tendency 
without tumor by Rush, Bilderback, Slocum, 
and Rogers under the term macrogemtosorma 
The occurrence of the syndrome as caused by 
adrenal cortical tumor is uncommon Kepler 
summarized its frequency as 12 times among 
37 known adrenal tumors m children, a pro- 
portion of about 2 female children with 
pseudo-pubertas praecox to i male with pu- 
bertas praecox 



Fig 10 Case 7 Air insufflation x-ray fflms shoiving both 
adrenals The ovoid mass above the left kidney clearly 
shows as an adrenal tumor 


Among the earher cases was that reported 
by Lmser m 1903, a boy of 5 with a left 
adrenal tumor with metastases The second 
was by Adams m 1905 Player and Lisser re- 



Fig 8 


-r. ? R R , 18 years, with a tumor of the left 

TOrti^ adrenal with androgemc changes for 6 months 
tier figure is male, her breasts flat She has hirsuties 



Fig 9 


Fig 9 Case 7 R R , i jcar after removal of a left 
adrenal tumor Her figure and breasts are femmme but 
some hirsutism has persisted 
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She ts t^Q opented opoo i ^prO, IM 
utfToUt mof ibe dxe plan «u rrvrted off 
the io«er pole of the riKbt drrftal throofrti hiiiliij 
iocfalos ^hemade uormilfu] rrfOTerj F<JJo» 
{dk tbe opera Uoa he rr^mrd brr aormal mrminta 
ttoQ with tbe excrptloo that tbn m trroaipaafrd 

try pmaroMroal the that be had 

a** the CTMatkm 0/ ractt'e' prerwor I the oojet 
of the kft admud fyndrone 

Ht^tolofieal vetwn of the rfjtht adrraal men bird 
that ol the left Tfacrt anr Kany cHK contafajoc 
Lpofd vacoolev 

These 1 cues preaented luraon with kcic 
tion of marked cree** of androfen^ The an 
drogma in both productil mav^Cnlzatkm. 
leaa In the cmae a itb )c*a bormonea and marked 
fa the caae of actasiw ticrrtloQ The Hug 
Doda waa confirmed fa each b> air faaulSaUain 
X rat filini. 

Renx)val of the tumors fa each of these 
was Dot accompanied b> acute adrenal de 
fidcocj because with onl> esem androgens 
secreted there was no reajonable expecUtkm 
of fuDcliOD atrophe of the opposite adrenal 
The unetmlluJ recottnea aq^xirt that ret 
•onfag PoUowlDg the removtil of the tiuDon 
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the excretion of excess androgens in the unne 
disappeared and there was a gradual diminu- 
tion of the male charactenstics and a restora- 
tion of the repressed female appearance and 
function 

Changes in a male child toward adult mascu- 
linity The usual syndrome described with 
adrenal cortical tumor m a male child has 
been that of precocious puberty (pubertas 
praecox) In a very few cases tumors of the 
pineal gland have been responsible for sexual 
precocity in boys (Weinberger and Grant) 
Three cases have been reported as havmg been 
caused by tumors of the testis (Sacchi, Mor- 
eau, Parkes-Weber, and Rowland) A number 
of cases have been described m the hterature 
without any proved cause Among these has 
been a descnption of its familial tendency 
without tumor by Rush, Bdderback, Slocum, 
and Rogers under the term macrogemtosomia 
The occurrence of the syndrome as caused by 
adrenal cortical tumor is uncommon Kepler 
summarized its frequency as 12 times among 
37 known adrenal tumors in children, a pro- 
portion of about 2 female children with 
pseudo-pubertas praecox to i male with pu- 
bertas praecox 



Fig 10 Case 7 Air insufflation x ray film s showing both 
adrenals The ovoid mass above the left kidney clearly 
shows as an adrenal tumor 


Among the earher cases was that reported 
by Lmser m 1903, a boy of 5 with a left 
adrenal tumor with metastases The second 
was by Adams m 1905 Player and Lisser re- 


Imij 



Fig S 

? Case 7 R R , 18 j cars with a tumor of the left 
orti^ adrenal wth androgenic changes for 6 months 
Her bgure is male, her breasts flat She has husuUes 


Fig g Case 7 R R , i j ear after remoi’al of a left 
adrenal tumor Her figure and breasts are femmme but 
some hirsutism has persisted 
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Fig. Cm 7 Dmlag ibmbu vlrml 

tmor grwi hjg fraei tbe Mttr pertiea tbt adnaal, the 

ported thtt np to igji od1> 8 tuthenlk cis«t 
were found In the UtentBre end the) added 
thein as the Qlh Tbe\ also called attentioe to 


2 caws reported In the bteratare hv Laborde 
andbv Marqiund both of mhlch had not been 
pnnrd- 

Cases of the syndromes mint occur raiH) 
without reporting dtherbccauseof themarked 
advance of the disease before recognition, 
so that DO operalK'e procedure was under 
taken and no aatops} was possible to pro\T 
the diagnosis. Broster in an exhaustive stodr 
of the subject recorded onl) i case of a male 
duld with premat urit} Ian Fraser has recent 
I published the occurrence of precoaons pa 
berty In a child of i ^Ta^ From the few caws 
recorded the occurrence of pubertal praecor 
«ith adrenal tumor In male children b amoo| 
the rarer adrenal tumors. 

We have studied 5 male children with m 
matoritr 5 6 8, 1 1 and 1 1 rTan of age The 

3 r-oungest presented masculine hair on rrnl 
tala, b<^ Dcglnnmg on the face associated 
with cniargement of the penb. In these 3 the 
testes were Dot proportioaatel) enlarged. The 
3 chUdroi were much lar|;er than normal for 
their age and showed adwee destitlon and 
epiph>'seal development Tbev bad do adl 
pMU or other metahohe change. Two showed 
DO change m sdla no evldeDce of ploetl ra 
largeraent, no change In the thMnos and dot 
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raal sized adrenals by air insufflation x-ray 
film s One case, aged 6 years, showed a nor- 
mal adrenal on the right and a large adrenal 
on the left by air msufflation \-ray fflm This 
was not confirmed because no operation was 
permitted and the case was removed from 
study after operation was suggested 

Two boys, aged ii years, showed marked 
hirsutism and hj^pertrophy of the genitals, in- 
cluding the testes Their symptoms had been 
present, one for 8 and the other for 7 years 
Their advancing matunty showed itself by 
fusion of all the epiphyses with apparent 
shortening of the extremities, and with their 
continued facial and muscular growth they 
resembled achondrodystrophic dwarfs but x- 
ray studies definitely disproved this dystro- 
phy Both had prostatic secretion and sperm 
One of these boys showed no apparent change 
from normal in his adrenals by air msufflation 
x-ray films The other had an mcrease in size 
of his right adrenal No determination of its 
pathologj' was possible as no operative proce- 
dure was permitted These cases resembled 
closely the description of famihal pubertas 



praecox reported by Rush et al Fig 13 Case? Dmnng showing the rounded tumor of 

, . ,, the lower end of the right adrenal as disclosed at operation 

Case 8 An additional case was observed by one 

of us (case of Dr 0 Pickhard) in a boy of 5 years in ^^e terminal stage of the syndrome This patient 

showed facial and neck obesity, as well as body 
obesity, genital hypertrophy, and a huge abdominal 
tumor 
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OpeT»ti%'e rwulU oq the f«w boT» with the 
t\tKifome have had a %Tn htRh mortality 
Id addldoD to the prematur{t\ ^^o*t obviooalr 
due to the effect of aodrogena, there appean 
Ntn freqoentl) »\Tnptomj sjgjeitive of the 
chan^ seen with Coshiof's syndrome and 
prol^\ rcmltlof fuQCtlonal atrophv of the 
opposing adrcnaL In Fordrm and E'vuu 
case practical]) no adrenal time was found 
at autopsr on the opposite side. Plam and 
Lhaer i case the ffnt surgical recover) b thb 
group shored on!) the androgenic effect In hb 
masculine matnrlt) and in t^ icceleration of 
hli qjiphvseal growth. He sberred no cvl 
dence of scute adrenal defidenev foBowing 
the removal of his tumor and made an on 
c^TntfuI reco\-er) 

TUMOBS aTin EXCESS ErraooExa 
Only 6 de6nite cases of tumors with escesi 
estrogens producing changes In the adult male 
toward f emml n haiT been reported. The first 
wasbyBittorflni^io amaJeohfi)^!^ noticed 
decr ea se in the sixe of hh testes and enlarge 
ment of his breasts. He became Impotent arid 
developed a tumor m the left side of his ab- 
domen. Cachexia and death foDored andau 
tops) (JIatthias) showed a malignant adre 
nal cortical hypemephrotna.” Zuro Busch rc- 


E orted a similar case with secretion from hh 
reaits and the cause verified br autop»i 
Holl reported a palienl 15 leari old aho au 

r ated npm the diagnosfi cstabEshcd, but 
tumor impoasiHe to renxne He reported 
a second patient, 44 years old, with dmlltr 
svmptods In whlti ibe tumor was re 
lOOiTd bv operation and recover) FolloaiDg 
recoverv there was a subtideoce of brea^ 
adiposity and \aricocrles and a return of 
nh^ and sex furxrtkm. Li»w publahcd au- 
topsi findings la a male of i-ean with 
breast enlarjement and lecrctioQ and an tilre 
na! CDftKal cardooma. Slmpwin and Jofl b 
pubCabed an exhaostiw Investigation 
intoa patient, aged u years, who had fcinlni 
zation doe to an adrenal candnoma and ex 
creted an excess of estrogenic bonnooe (prob- 
ably estrone) The exc eti of bonnooe m«sp - 
peared after the operation and returned with 
the recurrmce of the tomor In the form of roe 
tastasei. From the report of (bnr esse It is 
apparent that cooiidenUife proof b offered to 
expUio the simptccnatolof^ of than and the 
previous cases, 

Among the ivious cases referred to the 
Scpiler CirnK for adrenal detennination was 
tlM foOowdng 


Casi 9 RF Chart \ 496*69, Preib>ltrii 

Uo«(>IUl. fed sj years, utdaiKedln u; llhs 
ana i fsefisadooi ba tlooiack. H aotJii;^ (bat 
for j years before admbrioo hh hair bad breotae fiore 
tbsn prrrknaly and sras [Acreastsa o>tt Us body 
n caaedl welfbt nd hk breasta befss t iocTeaw 
nd be Bcbctsble. II noticed rstbirt astied de- 
crease Ui prats and testta and a coenptet ol 
deaira and Leddo. If betame easfb tatlsned od 
nervetis Area* of pdpnentatlaD developed upon hb 
bands face and oecL Ra blood proaare km 
lie had a alJxbt ervthxDCytoak, a aormal cafsr (oler 
ante and doobsI blood cbemtvtry \ rsy rtscEcs 0/ 
hb bead d chest board ao pa rttcula boomaJ- 
tty rerirewal ab israfiatfoa s rsy filma aboard 

lajwerii^t dmaland marled Increase is the stie 

of Eis Mt. Honsoaai todies eee not made due ( 
tih departure. There aas do determined esDse for hi 
fetnlmzallon hot froai obaerratJoo npoo bandmb 
of air tnnlSatioQ tadies cf tba adreaah be pre- 
tested a s^dov h>ch shoaed a left adreoal ma r 
ri?nea the itae ol that DormallT tees and fftas It 
anatoaifsl chartfe nested dreaaJ patholofy 

From the few Iq the litcfSture ar>d cs 
pecUIIr from the one reported b\ Simpson sn<l 
JoU, the adrenal la these cases was directly 
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responsible for the femimzalion, and the 
adrenal tumor cells uerc the source of tlie 
estrogenic hormone producing the symptoms 
It yas also shown M Simpson and Joll that 
androgens were still excreted b} their patient 
The\ attempted to show that histologicalU 
their case differed from an adrenal cortical 
tumor producing androgens, in one case of 
such with which thc\ were familiar Both tu- 
mors had numerous vacuolated cells, probabh 
lipoids The\ were unable to find fuchsin 
staining granules in the cells of the estrogenic 
tumor but thei were present in the cells of 
the innhzing tumor In the estrogenic tumor 
the c} toplasms of the cells w ere reported as dif- 
fuseh fuchsmophihc They suggested that 
from some studies on normal adrenals it ap- 
peared that granules were present in males in 
the inner la) er of the cortex In females the\ 
were not present except in patients over 50 
years of age Sudds m investigations on much 
larger number of adrenals, finding that gran- 
ules are present m both sexes concluded tliat 
thc\ had little to do wnth sex and considerable 
to do wnth age 

Two of the reported patients w ith estrogenic 
tumors recovered from the operation when the 
tumor w as removed and m neither w’as remov- 
al of the tumor followed by acute adrenal 
deficienc)' 

TUMORS WTrn SXMPTOMS DUE TO EXCESS 
ANDROGENS AND OTHER HORMONES 

From a study of the literature tumors with 
symptoms due to excess androgens and other 
hormones are not as infrequent as the others 
In the large number of cases referred to us for 
detemunation of the adrenal status, this type 
appeared in many of the cases A large number 
of the patients show ed no apparent anatomical 
change m either adrenal A considerable num- 
ber had hjqiertrophy of one or both adrenals 
A few had tumors as a causation From the 
literature it probably is the most frequent 
type of tumor seen 

The syndrome was desenbed by Cushing 
and he first suggested that it occurred with 
basophilic adenoma of the pituitary The 
symptoms and clinical picture of his syndrome 
are charactenstic of these types of adreno- 
cortical tumors Cushing outlined a clinical 



1 iR 18 Ca«t 10 AirinsufUntion t ny film in 1 womin of 
3(1 jinrs with n <imaU njihl adrenal corlical lumor and a 
tin> left adrenal Her s>Tnptoms w ere androgenic as w ell as 
of the Cusiiing s t>'pc 

picture consisting of a rapid, plethoric, painful 
obesitv, affecting pnmanl) the face, neck, and 
abdomen but usually sparing the limbs, thus 
giving rise to an obcsiti described as the 
“buffalo tiqjc ” Flic facial changes made the 
cies appear small and slit-like, resembling a 
pig’s eve There was acroc) anosis, W'lth pur- 
plish linear atrophiac on the lower abdomen 
and the thighs Hirsuties was marked There 
was a tendency toward polycythemia and hy- 
pertension and glycosuna w’as of frequent oc- 
currence, as w'ere high blood cholesterol read- 
ings With the syndrome w'as muscular w'cak- 
ncss and porosis of the bones causing a cenuco- 
dorsal stoop and a shortening of the stature 
Amenorrhea w'as present m tlie females and 
impotence in the males There was a marked 
susceptibility to infectious processes and to 
physical stress Mental changes w'ere present, 
and in some, well developed psychoses oc- 
curred 

Since the description by Cushing, many re- 
ports have been issued as to the findings in 
these cases m which opinions have vaned as 
to the causation Some believe it mostly 
pituitary (Pardee) Others reported that it 
was more frequently associated with adrenal 
changes (Oppenheimer et al , Silver, etc ) 
Some similar syndromes have been reported 
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I(( ^ C*** \h{mJSii(gD raj £!■> b ocua 
crf^omn )tk IraiR tviaor «< tbi nnt c«tta 
Thciir dUaa<dif9Rb«t«(ra (b«&\«T«a4 (bmI»> 
ciae tboM (urU pbjRvam uM bj »4W>fciq» 

ftshi%’fai£be«Qftj»odAted nth th^tructuiDon. 
A fnr nn caM with obeat) aM h^Twrtcn 
i(on as weH as hinuties hasr o>xurred mth the 
arrhenoblutomasdoKTlbcd b> Robert Mejff 
Fnxn a stud) of the n^corded cases with the 
probable caiisatk)Q factors as far as bormono) 
changes hix-e been registered upon the patient 
SOCK of the changes could most lILel) havr 
been due to the effecta of excrii androgena. 
These changes were the hirsuties, amenorrhea 
and changes in the secondarr lei organs as 
breasts and ditorla. Some of the cases ex 
hlbitcd tbew changes to a marked degree 
others Icsa. Tbc fat deposits, the skin the 
mlhcmia the h\'pertcnsioii, and gl% coturla as 
we/l as the weakri^ and osteoporosis can best 
be explained b) excess bonnooes present, dis- 
orgardimg sudi metabohe processes. Bauer 
called attention to the fact that these In their 
mam effects wnt the opposite to Adduoa s 
disease and that most these lodi -iduals 
were suffenng from an e xces s of metabolism 
steroids produced b) the adrenal either b) 
itself or through stimulation of the pitultarx 
ConsJderable support to this has been offered 
bv dinical observers and b) mveatfgators. 


When tumor occurb tbc ct«cb ma) ntr 
from those with marked sex changes and tnQd 
er Cushing tv-pe changes to those alth Ws 
marked sex changes and mostlv of the m 
drome described b\ Cashing 
The following 3 cases show the variatiocs 
o. Lr Cbm No. 450160. riTsbvtniM 

rrportfd 036 msrned sooi* frd jfi 
Vrtrt » dmitted i Qij with k> of kth <V brr 
•eslp eact> of ha I over ter bodr sad tbwm d 
nmhtnuUoa (or 3 }rsjs. She hid becomr ObviIct 
nd »u trty Dervoos ad hid tUrii of tsioe" 
There » h>pertrophj of her efitorf. She bid 
tn td erythroc) to*( bot h« ctrmHtfT, biql Brt 
bolk rat etc. w ere normaL \ riy film* o( B, 
cbevt lad sbdomew *ho«cd ao ihoormalnr Ctv 
toiropy ttd pyei'Viphy sere nonnil At Im ll 
t(oQ nr film shoved in ovofd lamor of the r({fit 
dreniJ ttd nmU kit dreniL She esrrettd 60 
i teraatkioil nits of miV b on noot i i 14 boon 
Durtof her t dy be i* flfffitr od dtprewtd at 
iUms nd emotiwjiDy nnmbV*. Her rigit dresil 
Ivmor lit reiaored throogh ohOqne tranweri- 
(ooeai iechfoTL She dtreioped in seat idmuide- 
fideoCT, ndtniplt of Mb oe, blood, od the Ibn 
eaOa w eorticsl ertnrtJ she died foOoi lag cnO' 
thI ton 3 beius litrr cpmitoo. N top»y 
pemitled 

The tuB»c 00 welto lUTtjyceDnli lod sot 
«<fl enaptoiited. id ihroafh Bcnf of the I dmt 
wTTreeQtl iberti cords, nd naU The nib m 
biirr with pale ttvIcoUx m>rM and IndnUoct anetri. 
TVrre «u u occattooil mJtoib od tiroor ceQt 
ere foond I the f t decent t the tn*>or TVre 
m res* of nemMS. TTie cytordiJin of the «n 
lu bondint fTHToJa nd ma y ere *0 vico< 
bled a* t he foamy 

Case L.F., Cnart No. Prwbjterbn 

IIo»pttil. reported I fenude, i*ed 36 yeirv 

«ai dmJtted i Qit) mlth bridiebe* rsLne** pid 
plUlfoD. nnsm\ gnmth of biir od ce^tino of 
metrw i yean. Sbe a* married and Itad tv 
chQdren Her face and ha ndv * ere reddened, ds^ 
nd potfr nd tie kad edema of lyxilder* and b- 
domen and strb of bdowven nd tiJubi. There a* 
■narled one of I ce and he*t Tkeit as an lndi»- 
tiDCt miM i the rtjthl ftaoL, hypertrophy of the 
efitorf* and latendt vdtyof theonfies. Sbe»io»<d 
an erythrocytoifc nocmal blood cbemntry blft 
basal Beta boltc rat low tofir tojersnee, aid bv 
per t e na toa. Xhe excreted ■ rat nit* foDtenli hoe 
DUMKS tn her unne in *4 hour* \ ray trfies of knfl 
•nd best boicdno biormallocs. 1 be rffht Udoey 
• (ov but BO aboonnalify br pyetofram Mr 
raSattos -ray film boicd caiice raat a bov the 
right kidnev The ai did not diff ve between the 
lirer and the maw Thu bks an adrenal t mo* 
«ai l et a o v Td throoxh trinaperitonesl tT^twch 
It as adberent t brer nd vaia ca ‘'he dertl 
oped aa acot drroal defideacy *4 bo«r* bsl 
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Fig 20 

Fig 20 Case 12 Air insufflation z ray film m a woman 
of 40 years with androgenic symptoms as well as Cushmg’s, 
showing a s imil ar irregular mass above the nght kidney 
resembling Case ii 


Fig 21 

Fig 21 Photograph of Case 12, showing duskiness of 
hands and neck, cervicodorsal stoop, trunk and face 
obesity, and thinness of hands and legs, abdommal stnae, 
and imld hirsuties 


recovered with saline and blood transfusions Her 
menses returned after 2 months and her hair dimin- 
ished in amount She returned to her mantal status 
w ith return of libido Six months later she developed 
headaches and her menses became scanty at first and 
then ceased X-ray films showed lung metastases 
The hair growth, duskiness of hands and feet, and 
edemas progressed When she died no autopsy was 
permitted 

The tumor on section showed that the morphology 
was almost identical in all parts There was no re- 
semblance to a normal adrenal There were manj^ 
mitoses and cellular invasion of the stroma Many 
cells were vacuolated and foam) cells were frequent 

Case 12 EG, Chart No 304917, Presbyterian 
Hospital, a female, aged 40 years, was admitted in 
1939 with complaints of hair on body, increased fat- 
t\ deposits, and absence of menses For several 
) ears her entire appearance had changed w ith gain 
of fat on face, neck, chest, and abdomen with loss 
of size of arms and legs Her face, chest, and hands 
were reddened She had marked stnae on the abdo- 
men and thighs With this change her menses had 
ceased She had d)spnea and edema of her feet 
Her clitons and labia were enlarged She had erv^h- 
roc\ tosis, a normal blood chemistr) , a low basal 
metabolic rate, and low sugar tolerance and a high 


blood cholesterol reading There was moderate hy- 
pertension and a rather moderate cervical dorsal 
stoop X-ray films of her skuU, bones, and chest 
showed no abnormahties Air insufflation of the 
penrenal space show ed an apparent large mass above 
a low' nght kidney resembling that in Case 1 1 There 
was no foUicular hormone in her urine and only a 
small amount of foUicle stimulating hormone was 
present Male hormonal excretion determination 
was not done She was not operated upon but con- 
dition became worse and she returned to Poland 
Since then she has been untraced 

These 3 cases appear to be illustrative of 
the variations produced by different effects 
The first had well marked effects of excess 
androgens and moderate other metabolic dis- 
turbances and the last with slight change in 
sexual charactenstics and weU marked meta- 
bolic disturbances These cases differed marked- 
Ij' from the 2 younger women m the emotional 
balance In fact it seems as if the Cushmg 
tj'pe tumor appears more frequently m the 
older group of women The cases with only an- 
drogen syndromes were stolid, not nervous 
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took all enminitMot vitbout ao> distuib- 
ance. 'Dkcw vith the other chair^ vert 
nenrm, tpprcfaettslre, aod dlfficnlt to handle. 
The demotutraUon of the ttnaor b} air In- 
jection became Icn dearly defined as the pa 
Uenti dc%^oped fatty deposiu and edemaa. 
In 1 case the second the air did not diffuse 
betaren the tamor and the li\Tr or around the 
meaial aspect. Operation disdosed that tumor 
adhealon had sealed the fasdal planea In this 
area. The last patient, not operated upon, pre 
sented a nmJUr air Infiltratloo x ra} film. The 
first case was proi-ed to have an excess ol male 
SCI bormonea eiartcd in her unue The sec 
ood ease most probably bad a larn excess but 
at that period there was no sathi^ictory pnx 
esa aNnOable for ita csthnatlon She borr 
eiTr excreted Dormal amounts of femaJe bor 
mooea The j patients operated upon dex'dop- 
cd postoperati\T simiptoms of acute adrenid 
defraency One patient died In spite of ther 
apy oorr known as inadequate The other 
patient rcco\-eiTd from her acute defideno 
\Te thought at first the recovery wii brought 
about bv our therapeutic endeavors but later 


eipersence leads os to think that the hommtl 
production of her nnrecoRnlied metaitajes 
mar ha\T played the major part In her re- 
co rny 

TtruoM wrm rntAOES Dire TOE.\czjr 

UTiiaa rmoiM related to uETtBoui^ 

Casx j LC Chart \ Soo «7 Pre^teni 
lli:>q>(tal, a female (red 7 Tears, sat adralUrd 
ftjr ti maried depowoB n>eJiocl»fia i 
alb vamped ed endocrlDe pal bofoto- Ipl ^far» 
before adm don she mas oormal marrwd wocaa 
morVlnt joiSTBaJm nd ed tor She ikeo insici 
a nt ifitrted chajift i personallt .lent Uiatrml 
la ber sojrtajDdiaiv cootart nd bodj omf' U 
Ibe same time ber meases ecawd aad hfie nJl> 
frmrth of hali appeared pen ber f ce body od 
extremities There as bo resemblance of male dn- 
tdintloe. There was eTTTny od dusLIaess of fsce 
aadbaodt Hibi cf neci, sbouldert odabdoreea 
with Inae 00 her bdomen ‘^ba bad cenrcaJ 
thmek stoop bbe as apalhettc and sat loaf pen- 
oda Itbout spetUuf or mon f aad waited laiher 

tDf]/ She staled that he was men tail j anbati need 
Her ditorU sras smaD as were ber neJrtc ofjtiM She 

had a errthfocjtosis. Dormal bfnoJ henuMrr 
aitb blfb cholotercJ read] rv A lo» rnfa tofetasrt 
■itA f norroal t— metabofle rat Tbera was mod- 
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crate h\'pertcnsion The x-ray films revealed no ab- 
normalities of head, chest, or bones Penrenal air 
insufflation x-ray films n ere difficult to read because 
of poor diffusion of the air How ever, by serial read- 
ings a normal appeanng nght adrenal w as identified 
and a triangular shaped tumor on the left was noted 
There were no demonstrable male or female sex hor- 
mones in her unne bv our ordinary comparative 
examinations \t operation a left adrenal tumor was 
removed through a subcostal transpentoneal inci- 
sion She reacted cxcellenth from the anesthesia 
and on recoverj from unconsciousness was talkative, 
and chattj , greeted her relatix cs the first time since 
the onset of her sjmdrome and stated that she no 
longer felt unbalanced Her relatives declared she 
acted like her former self She was given large 
amounts of saline and commercial cortical extract 
then available In 20 hours she developed acute 
adrenal deficiencv, was benefited slightlj bj trans- 
fusion and cortical extract but died after a convul- 
sion in 23 hours after the operation 

A complete autopsy showed Cushing’s sj ndrome 
(clinical) hirsutism (silk> not masculine) adiposity, 
adenoma of adrenal cortex, left, (surgically remov- 
ed), atroph\ of adrenal cortex, right, cncephalo- 
malacia, frontal, nght, fatty liver, normal ovancs, 
th^ roid and pineal In the pituitarj', aU basophilcs 
showed marked hyaline changes in their cytoplasm 
Partial to complete disappearance of the granules, 
vacuolization and disfiguration of the nuclei (Crooke 
s\ ndrome) 

The left adrenal tumor showed a small group of 
cells alternating with much larger cells which had a 
foam cell appearance The true adrenal cortical 
zones were not seen The group of cells seen were 
large, polygonal, possessing oval nuclei with distinct 
nucleoli and were at times vacuolated The foam 
cells appeared multinuclear wnth rather small nuclei 
and pale framework within the cytoplasm A ten- 
dcnc} to giant formation w as rarely seen 

This patient had the symptoms described as 
Cushing’s sjmdrome with cessation of men- 
struation, the only real change of sexual char- 
acter No male or female urinary hormones 
were identified by the usual examination The 
complete autopsy did not reveal any change 
in the pituitary except that desenbed by 
Crooke It is to be deduced that the adrenal 
cortical tumor produced the changes mani- 
fested by her symptoms for the 2 years pnor 
to her operation The death was due to acute 
adrenal cortical deficiency The remaining 
adrenal was apparently atrophic and inactive 
In retrospect the tumor must have produced 
sterols in abundance as was evidenced by the 
histological sections m which most of the cells 
were foamy with hpioids These sterols were 



I ig 24 Case 13 A drawing of the tumor and kidney at 
the time of operation 

neither of androgenic nor estrogenic influence 
as was shoivn by her symptoms and the 
failure to identify cither m her unne From 
her symptoms and acute death following the 
removal of the tumor they apparently had to 
do with the life maintenance properties of the 
adrenal 

DIAGNOSIS WaXH AIR INSUTTLATION 
X-RAY FILMS 

For the purpose of ascertaining the ana- 
tomical change in the adrenal gland we have 
used the x-ray studies of air insufflation into 
the penrenal fascial spaces We have previous- 
ly reported upon tins technique, as have 
Roome, Mencher, and others Normal adre- 
nals are usually well visualized if sufficient air 
IS mtroduced in the proper plane The right 
adrenal more frequently shows as a long thin 
wedge between the liver and the psoas and the 
left as a less dense wider wedge or crescent 
above the left kidney When tumor is present 
it is more clearly shown in thin people The 
tumors are round when small, ovoid when 
larger, and may be lobulated when very large 
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took an axtmhutlooa vitbout an> (fisturb- 
aj>ce. Thoie with the other chaofe* were 
nervoua, opprehcosive, and dlfficqtt (o batKfle. 
The denxiistration of the tumor b} air lo 
jection became leu deaii} defined as the pa 
dents developed fatty deposts and edenias. 
In I case the second, the air did rtot diffose 
between the tumor and tbe li\'CT or around the 
mesial aspect Operation dlsdoeed that tumor 
adbesloD had sealed the fasdal planes m this 
area. Tbe last ptUent, not operated ttpoo, pre 
seated a similar ajr infiltration 2 ra) film. The 
first case was prmed to ha^ an excess of male 
set bormones cicreted in her unne Tbe sec 
ond case most probabiv had a lar^ rtceu bot 
at that period there was no satisfactory proc 
css aNWUable for Its estimation Sbe bow 
etTr excreted normal amounts of female bor 
mopcs. The 1 patients operated upon desrlop- 
ed postoperati\-e s^Tuptoms of acute adrenal 
deWency One paUent died In ^tc of iber 
apy DOW known as Inadequate Tbe other 
patient reco\eTed from her acute deficiencr 
\\ c thought at first the recovery was brougnt 
about bv our Ibcrapeutlc endeavors bot later 


eiTiefience leads os to think that the borsional 
production of her unrccognixed metaitases 
may have plajtd the major part in her re 
covety 

TUMOaS WITH CHAKOEl DUa TO EXCESS 
oruEs sTzaons related to uetasou^ 

Cas j L.C Chart \ 50WJ7 rTt»t>5tms 

Hospital, fnssle Sfcd 7 yean was dudltol I 
QS7 lUa maiLed depraEiioa, melanchoCa aad 
Uh suspected eudoertae pat hot r>ny Upt >ra 
before be as eonns) dsttW oma, 

orViaxas joumabat and editor ‘the t bra sder 
mt eciaried ebaaxe 1 peraooaJItr lo^ all interest 
i her ttrnwBdl fi cofltsets, and body needv At 
the same time ber mcises ceased od fioe sHy 
frowtb of baJ appeared opoo her f ce bod and 
catremitks There aai 00 rcaemhiioce al male db- 
trlbatkm. Thera *ts sweflin* and dnsUoew td fart 
and hands, nrelHn* of nedt, ibouldeta, and abdomen 
trith tria« oa ber abdomen ^be bad cerrical 
Ihoraoc loop. Sbe was apathetic odtttlcnxP^ 
ods witluut tpeallnx or roonn* and walled fsrttf 

iit fly She stated that sbe was menunTanbaJitictd 

Berefitorii was small as era her pehfcorpo^ ^ 
hmd erythrocytoais a normal blood cbemhlry 
» tb blffa cbototerof readi cs. A krw softr toferaart 
■nd ocTual basal metabooe rat Tbcre was aod- 
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Estrogens Frank early called attention to 
the excretion of large amounts of estrogens in 
the urine of patients with the adrenogenital 
syndrome and with virilism In our former 
article we called attention to the large or 
normal amounts so excreted Slot and Kepler 
each reported cases m which there w'as no 
excess In the senes of Levy, Simpson, dc 
Fremery, and MacBeth, a slight excess of 
estrogenic hormone occasionalh occurred 
In our present reported cases we have shown 
that m young girls with Mnlism due to a tu- 
mor a high amount of estrogens was ex- 
creted before the tumor was rcmo\ed and 
continued unchanged after remoxal of the 
tumor and the xnrilism had recessed 
Of particular necessitj is the estimation of 
the estrogens m those rare cases of males 
with fcmimmU due to adrenal cortical tumor 
Here, Simpson and Joll have shown that ex- 
cess estrogens were cxndcntly present before 
the tumor w'as removed, disappeared after the 
tumor was removed, and recurred with reap- 
pearance of the tumor The estrogen excreted 
w as considered to be estrone 
The identification of other kesteroids as- 
sociated with adrenal cortical tumors is as yet 
in an unknow n state An increase in substance 
which maintains life w'as demonstrated in the 
blood stream of a patient with hj'perfunction 
of the adrenal cortex (Cushing’s syndrome) 
The identification of likc-maintammg sub- 
stances in the unne in normal persons and 
their increase under stress has been reported 
by Weil and Browne There arc as yet no re- 
ports upon cases of adrenal syndromes in 
which these other tj'pes of steroids have been 
identified in the unne, or whether their 
amount can varj' according to the adrenal 
symptoms 


OPERATIX'E PROCEDURES 

Three different routes of approach have 
been used for removal of the adrenals (i) ex- 
trapentoneally, through the lumbar region, 
(2) transthoracic route, and (3) transperiton- 
eal route 

The lumbar route with extraperitoneal ap- 
proach has been used extensively m adrenal 
operations by Cnlc It has been used for 
removal of tumors by many operators Wal- 



Tig 26 Section rcmo\cd in Case 5, a female wlhout 
hormonal sj-mptoms The tumor \\-as of an aberrant 
adrenal Sheets of cells of somew hat uniform size arranged 
m places resembling the different zones of the adrenal 
Lipoid \acuoles are rare The adrenal tumor from the other 
female without hormonal sj mptoms had similar histologj' 
X160 


ters, with as extensive experience as anj , has 
used this route and has done bilateral ex- 
posures to determine first the diseased side and 
second to observe whether there was an op- 
posing adrenal Young devised an ingenious 
retractor fashioned after the rib-spreader re- 
tractor for chest operative procedures, and 
used the retractor for simultaneous bilateral 
cx-posure 1 he lumbar route has been used bv 
us in adrenal operations upon the nontumor 
cases It was used m 3 tumor cases (i) a 
small pleochromocytoma of the adrenal, (2) a 
small tumor of the lower pole (Case 7), and 
(3) one of the larger nonhormonal tumors oc- 
curring in a male This latter was difficult to 
deliver, was attached to the antenor capsule 
of the kidnev, and the tumor ruptured through 
the capsule when attempts were made to 
visualize the tumor vessels before clamping 
and ligature It was necessary to remove the 
kidney w'lth the tumor 

The transthoracic approach was used by 
Broster m cases of nontumor adrenogenital 
syndromes This, he claimed was the easiest 
approach in view of the fact that the adrenal 
vessels allowed a slight range of upward move- 
ment It has, however, the disadvantage of 
creating an artificial pneumothorax It also 
was necessary to do a preliminary laparotomy 
for exploration of the adrenals by palpation, 
and then after recovery to perform the main 
operation by the transthoracic approacli 
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FV j ‘vctfcm iluwikI In Cue Bwle lUnot 
horiKUl f7tef>toati TW crfh b pbm arc fVuik nb 
Uift imonti ol CTtoptuD tod bofe aodi. LJf^ 
molnan rare. All Male cw» altboat bnrreon*! lyiap- 
log» bad ttnIUf bhtolnyr X te. 

All of the tumor* » dliignoacd b\ u* iwtcon 
firmed b\ oper»tloti. Iq * number of awe* b 
which no tumor wu tbovn on the sir (nsutfis 
boo X rt\ film*, but with kiok h>'pertrophi 
sppsrentl) pment, opentit'e peocedore* hsiT 
ahn>'s de^iatittnl thst the sdmsl wss ex 
acth SJ outCned It wu e«pedsll> itlusble 
when tumor wu present sod crosU sod uo- 
rtcognixsbte b) sn) other method, except oo> 
critkm. It will also show the presence of the 
opposite adrenal If one u the sett of a tumor 
In diOdren and b thin adolti the air diffusion 
b eu^ and giiTS dear shadowv In obese and 
espeoalli in those with Cushings syndrome 
the air diffuses pooriv because of the fatti 
edema m the perirenal tissues. In these p* 
bents a scries of films mai outline parts of the 
tumor so that a composite film may be made 
For the purpose ot demonstrating adreita) 
anatom\ m our hands the use of air htsuffla 
tion has been without complications and srilh 
out fatalities. If used often it can lead to an 
increase b the fibrous tissue in the perirenal 
fat and b\ some thb has been considered to be 
a hindrance during operatioo Compared 
with the diagnoibc aid obtained b\ its nsc b 
our bsTvts the bereased fibrosis of the peri 
renal fasda seas of no consequence 

The autographic x ra\ film bv the method 
of Revnaklo oos Santas has been used bi 
tome but the dangers of ihorotrast haiT been 
dnee shown to make thb media haurdous. 


IIOUIONXS 

ladrsfoij The earDer work of tbe esUraa 
tkm of tbe androgenic hormones was bj the 
capon comb grow^ Tbe method b better 
tandardned but difficult and expend t The 
colorimetric method when used, as tn Callow 
with proper caution as to procedure and Inter 
pretatloD, Is simpler and lesi expensh-e and 
time raa\ provr its \-alne There h definite 
agreement that idrCam and adrenal cortical 
turnon are associated with high Ie^eb of an 
drofin exrretion and thb high androgen rr 
cretion declines to lower levels after opcralbru 
The determination of the particular her 
mooe or bonnonc* peodaefng androgenic ef 
feet Is a difficult procedort requiring high 
output \iJues b the urine and large amouab 
for assav Tbe hofroone of tbe adrenal that 
has been isolated b this manner has been 
shown U) be deh>-droi*aandro*terone a beta 
kestriufd and Is different from tbe hoc 
mooe of the testis totoateroDe an alpha 
kesteroxL Under cotab coadltlons the beta 
kesteroid* art |rt*lJy bereased b quantity, 
as b patients with h>perp)aita, adenoma, ana 
caroDoms of the adrenal cortex, and ma> be 
of value b dianoeng Cushing t i}-ndronw 
due to pitmtarv basophOlim from that due te 
adrenal cortical change 
In the exa c t ton of androgens there appears 
to be a rather definite relat^ to the amount 
of male virQlsm and with the amount of an 
drogens b the urine Tbe more marked the 
si-raptoms the higher the as«a> 

Another kesteroid with androgenic artwii 
has been isolated from the urine, particularii 
that b) Butler and Manian (pregnane) This 
apparentlj sras associated onU with that 
adrenal tumor Tbe kientificatloo of thh par 
tKular kesteroid required large amounts of 
orioc and sritb mechanki and talent not avail- 
able b mans laboratoriei. Its idenUftcatlcn 
was not useful for purposes of preopefallsT 

There fa a need of a iimple and faJri> re 
liable esrimaboo of all tbe androgens evereted 
so that the results maj be qukU> available to 
be applied b a survey of the mnptocns of 

each case It fa needed because the ivraptomi 
of androgenic excess are more frequent than 
an> other 
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Estrogens Frank early called attention to 
the excretion of large amounts of estrogens in 
the urine of patients with the adrenogenital 
syndrome and with virilism In our former 
article we called attention to the large or 
normal amounts so excreted Slot and Kepler 
each reported cases m which there was no 
excess In the senes of Levy, Simpson, de 
Fremery, and MacBeth, a slight excess of 
estrogenic hormone occasionally occurred 
In our present reported cases we have shown 
that in young girls with vinlism due to a tu- 
mor a high amount of estrogens was ex- 
creted before the tumor was removed and 
contmued unchanged after removal of the 
tumor and the virihsm had recessed 
Of particular necessity is the estimation of 
the estrogens m those rare cases of males 
with femimmty due to adrenal cortical tumor 
Here, Simpson and JoU have shown that ex- 
cess estrogens were evidently present before 
the tumor was removed, disappeared after the 
tumor was removed, and recurred with reap- 
pearance of the tumor The estrogen excreted 
was considered to be estrone 
The identification of other kesteroids as- 
sociated with adrenal cortical tumors is as yet 
in an unknown state An mcrease m substance 
which maintains hfe was demonstrated in the 
blood stream of a patient with hyperfunction 
of the adrenal cortex (Cushmg’s syndrome) 
The identification of like-maintaimng sub- 
stances in the unne in normal persons and 
their increase imder stress has been reported 
by Weil and Browne There are as yet no re- 
ports upon cases of adrenal syndromes m 
which these other types of steroids have been 
identified in the unne, or whether their 
amount can vary according to the adrenal 
symptoms 

OPERATIVE PROCEDURES 

Three different routes of approach have 
been used for removal of the adrenals (i) ex- 
trapentoneally, through the lumbar region, 
(2) transthoracic route, and (3) transpenton- 
eal route 

The lumbar route with extrapentoneal ap- 
proach has been used extensively m adrenal 
operations by Crile It has been used for 
removal of tumors by many operators Wal- 



Fig 26 Section removed m Case 5, a female without 
hormonal symptoms The tumor was of an aberrant 
adrenal Sheets of cells of somew hat uniform size arranged 
in places resemblmg the different zones of the adrenal 
Lipoid vacuoles are rare The adrenal tumor from the other 
female without hormonal symptoms had similar histology 
X160 

ters, with as extensive expenence as any, has 
used this route and has done bilateral ex- 
posures to determme first the diseased side and 
second to observe whether there was an op- 
posing adrenal Young devised an mgenious 
retractor fashioned after the nb-spreader re- 
tractor for chest operative procedures, and 
used the retractor for simultaneous bilateral 
exposure The lumbar route has been used by 
us in adrenal operations upon the nontumor 
cases It was used in 3 tumor cases (i) a 
small pleochromocytoma of the adrenal, (2) a 
small tumor of the lower pole (Case 7), and 
(3) one of the larger nonhormonal tumors oc- 
curnng in a male This latter was difficult to 
deliver, was attached to the anterior capsule 
of the kidney, and the tumor ruptured through 
the capsule when attempts were made to 
visualize the tumor vessels before clamping 
and ligature It was necessary to remove the 
kidney with the tumor 

The transthoracic approach was used by 
Broster m cases of nontumor adrenogenital 
syndromes This, he claimed was the easiest 
approach in view of the fact that the adrenal 
vessels allowed a slight range of upward move- 
ment It has, however, the disadvantage of 
creatmg an artifiaal pneumothorax It also 
was necessarj' to do a preliminary laparotomy 
for exploration of the adrenals by palpation, 
and then after recoverj'^ to perform the main 
operation by the transthoraac approach 
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\Vt lis.vt Wt tiat bctk tbe oswl 
tmuthorack route, the operator Is too buidl 
capped the liadeQua.o of the laciskm tod 
tbe ImpotMbQitr of llgtttoa of the \'eMeU be 
{ore Uk tumor a roudpuUted. It alio is bm 
possible to be famflkr iHth the locstkto of tbe 
other >'iscm aod N-eiseli from mthio tbe 
limited area abore the renal pole V>e thinfc 
that either wfH si\T art adequate exposure for 
small normal or lUghtly enlarged adrenals. 

eha%T had oo expoience In Ox bOateral in 
cifloos of ^ oun; {n adul ts or in caacs with tu 
mor It Is satUactorv In children with amall 
h\'pcrtropb\ of the adrenals and mx) be with 
tumor 

The transpcntooeal approach that we rec 
ornmeoded In our former report bas been to os 
most satlsfactor\ for an adequate exposure 
and to offer the greatest Ircedom in proper 
liTwffhg of a tumor espedaJl) if It b large 
Hie direction of growth of a tumor of the 
adrenal b downwards and antenor both In 
the direction of tbe Indsloii. The location of 
other vdscera and of the vesacU b eaner and 
the reparation of the posterior pentooetira b 
possibfe qukkh snd arD There baNT been do 
weaknesses in the abdominal wall subsequent 
to the operation 

posToriaATnT acute adsexal DEnctexer 
^ian) cases have been reported with what 
has been described as sbodt occurring Ira 
mcdutri\ or shortly following the mDOral of 


an sdreoal tumor Cecil stated that 39 p« 
cent died of thb shock and that 66 per cent 
had se\Tre shock from which jj per cent ci 
all patients operated upon recovered. The 
other 33 per cent apparcntlv had no shock. 

It b now accepted most dmidans iitd 
insTStlgatori that the characteristic collapse 
b that of acute adrenal cortical defaicDC) Ue 
haii’e seen thb coUapw in tbe rcn»%-iLf oi s 
renal cardnoroa ahi^ Invading tbe admul 
necessitated tbe adrenal s remcn-il with the 
pcrinephritic fat and the tumorous LlJoe) 
The collnpae tenninated {ttall> andantDpsj' 
dlsdoscd that the only metastases from the 
renal tumor were In the oppesite adrenal 
whkb had been destrojtd. From a perusal of 
the Uteialure and fnan oar own experience It 
does Dot occur in the oonhonmoal adrenal 
cortical tumor cases, or In the pure sex boi 
roonal ^-pe cases but occurs In those whkh 
show the tfiecti of ewto bormocial aclioo 
uponman^ metahoUc factors tbeelectit 4 >'tM, 
iit water and salt balaiKe the capfUtn per 
roeabdirt b fact the lymptcau seen In the 
Cushing’s ijrpe wbethw In duHrtn or b 
adolu. It has been advanced on retsonahk 
grounds that In these cases the changes cu 
oo]> be produced b\ excra bormooes. It bas 
be<« ibcrwn experuaeQtall> that excea hie 
maintenance saostance can cause atropbr of 
the adrenala CUolcally in those cases rrtdisg 
fatallr it has been shown that cootra-adrenal 
atrophy U present with the Cushing t\pe to 
mora It hu been our experience to hive a 
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patient of this type recover from the adrenal 
collapse without administration of a potent 
adrenal extract but later recognition of se- 
creting metastases elsewhere offered the ex- 
planation Broad and Broad reported such a 
case in which they first attributed the recov- 
ery to frequent admmistrations of adrenaline 
Walters and Kepler stated that the most 
important factor in surgical therapy of adrenal 
cortical tumors is the antiapation, preven- 
tion, and control of postoperative cortical de- 
ficiency In this we concur but call attention 
to the mechamsm as mostly only occurring in 
those of Cushing’s syndrome, because with 
the androgenic type tumor there is no func- 
tional atrophy of the opposmg adrenal 
The method is that used m the cnsis of 
Addison’s disease, havmg on hand and ad- 
ministering preoperatively and postoperative- 
ly potent adrenal hormone A potent extract 
of the cortex may be used as furnished by 
Kendall to Walters and Kepler, or desocycor- 
ticosterone m adequate doses may be used In 
addition to the hormone there is administered 
by oral or parenteral ad minis tration adequate 
amounts of sodium chlonde and sodium at- 
rate Since the marked cases of Cushmg’s 
syndrome have an erythrocytemia, but ap- 
parently a marked dimmished blood volume, 
an immediate postoperative transfusion is nec- 
essary It is considered possible that a diet 
low m potassium might be of value for some- 
time precedmg the operation 



Dg 2g Section of tumor removed m Case ii, a woman 
"ith androgenic and Cushmg:’s symptoms The cells are 
uniformly of carcinoma, some granules in the cytoplasm, 
and many lipoid vacuoles and foam cells are present X r6o 



Fig 30 Section of tumor removed in Case 13, a noman 
with only Cushmg’s symptoms and no androgenic changes 
The entire tumor was composed of huge cells filled with 
lipoid vacuoles, like foam cells Only m a few places w ere 
cells containmg granular cytoplasm as is shown m this 
field X160 

In 1937 Ingle and Kendall reported that 
they were able to prevent the atrophy of the 
adrenals experimentally when large doses of 
active adrenal cortical substances were given, 
by the use of an antenor pituitary extract 
which had high adrenotrophic activity To 
date there has been no report as to its effects 
given preoperatively upon the Cushmg syn- 
drome cases, to produce reactivity of the op- 
posmg functionless adrenal cells 

Walters and Kepler believe that they have 
been able to tide the patient over the crisis by 
replacement therapy and that the remaining 
adrenal tissue will regain its capacity to pro- 
duce a sufficient amount of hormones to meet 
the needs of the body Smce the potent 
steroid has been available we have not had a 
marked Cushmg’s syndrome type tumor, and 
from our experience, those cases with andro- 
genic changes do not need replacement ther- 
apy if an opposmg adrenal can be demonstrat- 
ed by air insufflation x-ray film 

PATHOLOGY 

The tumors were either adenoma or car- 
anoma The adenomas were soft, encapsu- 
lated tumors and histologically did not show 
any mvasive charactenstics The cells were 
typical of the adrenal cortex of no particular 
zone and showed lipoid vacuoles which com- 
pared roughly m number with the degree of 
hormonal changes 
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The ctrdnonm %ined In the a rxHihor 
motui tumor* In male ululti the ceTh were 
frrquentlj of punt »iic irith plant nadd 
Thn rc*emblcd varioas part* of the atlrmil 
Upoid ^-acuofe* were rare Scctwm of the 
•p^mena obtained from the female* without 
bonnonal rimdrome* apain rocmbled each 
other The) differed from omUar roaie* In the 
relalh-e rarlU of the plant ccQi and nudel and 
the \-anabi]It\ of their appearance At times 
sheet* of cell* rcaembJed the gfamerular lone 
other place* the fasculate and again the 
reticulate In other jdace* thej were undlf 
ferentiated. The) resembled tecUcrea of renal 
fajpernephroma*. In the celia lipoid vacuole* 
were infrequent 

Sections of the cardnomts associated with 
hormonal change* vwrKd. One showed invi 
lion of the capi^e and ceOs in the blood v'c*- 
ads The cell* were in theeu rcsembiiop some 
part* of the adrenal cortex, more frequenUv 
the ^otDCTuUr and retienkte Itj'ef Namer 
oua raonlet were pceaent Tl^ other had 
cdb Doatl) urKMefcndated with many im 
toK* and numerDus vtcuolea present The 
number of cell vtaules tftln ronghi) ap- 
peared to v-ai) with the aiDoant of ^rrooiial 
change*. 

The more the syndrome approached the 
Cashing type the more m^ed was the 
amount of vacoole* which wrerc preaent In 
the last r«*e with oeiI> the *) ndrocne of the 
Cushing tvpe present, the number of \-acuc4e» 
present was so great that mo*t of the tunwr 
wa* composed of foam ceO*. 

In review of our attempts to correlate the 
tmding of fuchsioophlle granule* with the 
s)Tnptotn* of the disetie ha* sOH left us unable 
to decide whether their presence has or ha* not 
an\ particular association with the variou* 
Ivpe* of cases. 

ruchsuiophfle staining of the cj-tcmlasm 
wa* present in all the tunjor*. In **nc tUflose 
K and m other* in granule*. It apparenth 
wa* more pronounced In ca*e* with Dorroonal 
svTHlrome* 


SCTJOLUtT 

1 \drenal cortical tumor* ma^ occur with 
out hormonal tvndrome* or with hormonal 
fjTwIrome*. 


2 The borroonal syndrocDe* ma\ be doe to 
an excess of androgen* or estrogens or other 
as vet unidentified hormono. 

3 The simdromck are detenrumd bi the 
tvpc and amount of borrwxie or honrent* 
produced and bj the sex and age of the 
patient. 

.1 The statu* of the adrenal* tnai be ade 
quatel) shown bv air inaufUatlon x r*\ fiicas 

5 ReroovaJ of adrenal tumor* bv the tranv 
periloDcaJ route is surgicalJ) best. 

6 Acute adrenal debcicixn occur* onlv or 
mosth in those with simptomi described as 
Cushing a svndtome 

7 The tberap) of this [s similar to that 
wbkh is taed in the acute deficienev criso In 
AddisoQ s disease 

fi Hlstoiogicallv the tumors that produce 
the hormonal iMidrome* have evtopiailk lip- 
oid vaCDolc* In unounts coinparaole to the 
s}*mptoffl*. 
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The cardr»m»s s-fcried In tbc a nonhor 
rooiuJ tumorfc In m5l< idulti the ccIU were 
frequmUv of »iie with Riant nudn 

The) resembled \-arioirt part< of the adreiuL 
Lipoid Nioiciia were rare Sectloo^ of the 
fp^roeoJ obUlned from the femalea without 
hormonal avodrome* aRaui reaembted each 
other They differed from limllai malea In the 
rdatliT rant\ of the Riant celL and nucM and 
the \wnablbr\ of thwr appearance U tiroea 
tbeeU of celli reaembled RlomeruUr nme 
other places the faskulate and tRaln the 
reticulate In other placet tbes were Qodlf 
ferentlated Thn retemWed aertiont of renal 
bj'pemephroinas. In the cellt lipoid \-acuoles 
were infrequent 

Sections of the carartomas asKiciated with 
bormonaJ changes \Tiried One showed Imw 
lion of the capsule and cells in the Uood \-ei- 
sels. The cdb were In sheets rttembUng aotne 
parts of the adrenal cortex more frequeoU) 
the gVHneruUr and reticuUte lajrr Nmner 
ous N-acuolea were present TIik other bad 
cells mottly andifferentiated with man> ml 
toKt and Qunierotit racuoles preaent The 
number of ceQ vacuoles again reoghl) ap- 
peared to vary with the amount of ^nnonal 
changes. 

Tte more the ftmdrome ipproadied the 
Cashing t)pe the more m^ed was the 
amount of vacuoles which were present In 
the last case with only the s)'ndrome of the 
Cushing t)pe present, the number of vacuoles 
present was so great that most of the tumor 
was composed of foam cells. 

In review of our attempts to correlate the 
bnding of fuchsioophOe granules with the 
fvmptoms of the chsreuc has stiD left os unable 
to decide whether their presence has or has not 
any particular aasoaatlon with tbc various 
tv'pa of cases. 

FuchsinophiJe «r»inlng of the cv'toplami 
was present in all the turnon, in some diffuse 
ly and in others in granules. It apporentlv 
was more pronounced in cases with hormonal 
i)-ndmmes 

temt-Ksv 

I \drmal cortlcaJ tumors raav occur with 
out hormonal fv-odrome^ or with hormonal 
yudronvev 


J The hormonal ryivlromes may be doe to 
an excewv of androgens or cstrogem or other 
as vTt umdentlBed hormones 

j The syndronies arc detenninrd b\ IW 
tvpc and amount of hormoDe or horawnei 
produced and by the ser and age of the 
patient 

4 The status of the adrenals ma) be sdr 
quateh shown bv air insulBatioa x ray ftfua. 

5 kemoval of adrenal tumors by tbe trsni- 
pentoneal rrate b surgically best 

6 Acute adrenal defidenev occurs only or 
tnosUv in those with svTnptoms described tv 
Cushing s syndrome 

7 Tire tberapv of thb ts similar to that 
which is used fa the acute defioener cniiv m 
\ddboo s disease 

8 Histoiogicnily the tamoxi that predate 
the horrooniJ smaromes havT cvtoplsilic Sj>- 
old vncviolts In amounts comparable to the 
symptoms. 
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the de\elopmcnt of anatomic lesion*? escapes 
detection and cannot be identified bv the 
senses 

Though one does not (lent that piirch 
functional phenomena are the predominant 
pathogenic factors, it is doubtful that thc% are 
the onh ones, and it becomes less doubtful 
^^llcn one observes cases of caadent permanent 
obstruction to the flow of bile which has 
lasted for several jears and has been con- 
trolled onh b\ means of an operation for 
drainage of bile 

Nowadavs, in accordance walh the modern 
trend of surgerv based on clinical observa- 
tions at each and even' operation one can 
state bv phv siological standards that in the 
presence of anj abnormal condition the hv iiig 
bodv has an anatomic substratum vv Inch exists 
onlv dunng life but which either disappears 
when death takes place or is transformed bv 
death 

Hypertrophy of the sphtnclcr of Oddi The oc- 
currence of hvpcrtrophv' of the sphincter of 
Oddi after cholccj stcctomv has been estab- 
lished bcj’ond doubt bv etpcrimcntal research 
(Rost) Therefore, it is logical to assume that 
the same thing occurs in man It is also 
logical to believe that hv pertrophv is one of 
the factors producing a resistant papilla The 
same phenomenon is frequently found in the 
cardia and in the rectum, in which the ob- 
structive agent is the sphincter wuth its 
marked hypertroph) 

It IS important to understand that a per- 
manent, real anatomic factor is ahvav's added 
to spasm The increased amount of contrac- 
tile tissues about the sphincter, wdiicli con- 
flicts with the anatomic and functional condi- 
tions of the common bile duct under control 
of the sphincter, favors the production of 
stagnation Similar physiopathological facts 
are necessanly present in some cases, even in 
noncholecystectomized patients, because hth- 
lasis m itself creates conditions similar to those 
w'hich follow cholecystectomy Moreover, 
lithiasis IS equivalent to cholecystectomy in 
man The local edema, hyperemia of the tis- 
sues and local congestion, in addition to 
hypertrophy of the sphincter, will complete 
the transient sphincteral obstruction or else 
thev will prevent complete closure of the 


sphincter in the intervals of muscular relaxa- 
tion Infection mav be a helpful, although not 
an indispensable, factor 

U IS possible that in the S cases reported bv 
Strauss the pathogenic mechanism corre- 
sponded to the aforementioned phvsiopath- 
ological facts Strauss’ patients complained 
of pain crises simulating hcpatocolic pain 
without jaundice \t operation it was found 
that tlic gall bladder was inflamed but without 
stones, pcncholccv stitis was present and the 
hepatic and common bile ducts were dilated 
Cholecv stcctomy was performed, but shortlv 
afterward the patients suffered attacks similar 
to those which thej had had before operation 
A second operation was performed It was 
found difficult to insert even a fine catheter 
through the lumen of the ampulla of Vater 
which was of increased consistcnc> and the 
scat of infiltration The patients were sub- 
jected to dilatation of tlie lumen of the am- 
pulla of Vater, 4 were operated on a third 
time for recurrence of attacks This time, 
choledochoduodcnostomy was successful In 
some of the patients the ampulla of Vater was 
the size of a nipple, was red, inflamed, and 
congested 

Analoinic ohslnictwu The more attention 
one gives to the anatomic obstruction of the 
sphincter of Oddi the more significant are tlic 
clinical observations A scries of cases pre- 
senting permanent obstruction at the sphinc- 
ter of Oddi have been reported during the last 
few years, bj Habercr, Sturm, Melchior, 
Floercktn, and Colp and Doubilet (6) The 
evistcncc of the anatomic substratum of steno- 
sis of the papilla of Vater in the presence of 
gall-bladder disease either with or without 
calculi or concretions is frequent, whereas it is 
rarely observed at necropsy— a factor which 
depends on the many changes which take 
place dunng life Physiological conditions 
may change at apy time, a stricture of the 
duodenal papilla may disappear with the con- 
sequent restoration of normal tonus m the 
sphincter of Oddi as well as the rc-estabhsh- 
ment of the normal morphology of the biliary 
tree 

Physiological investigations are being car- 
ried on with due consideration of the fact that 
the elimination of bile through the hepatic and 
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I Is 1917 furgtoni bd[e\Td that ipum or 
inCTcued tonldt) of the of 

Oddi, wu the fictor whkh by mechuti 
oJ actioQ caused bfHaiy pifn and 
jauodke Shortly aftenrud, rendu of ei 
pen men Ul research srere reported which 
showed that cboleeyitectomy Is frequently 
foflowcd by bcoottnence of the sphincter ^ 
Oddi which in torn Is followed bj moscular 
fa>’pCTtrophy of the sphincter as reported by 
RcaL In 1935 Del aUe reported his obser 
vabobs on ob^os stricture of the p»pin» of 
\ater seen dome operation performed on 
cholfitystectomiied padenU Bering from 
(Jam crises. 

Further reports of me r u n eats, as well as of 
fimimgi dunng operatasns and of postopeia 
tis'e observitiM directed the attention of 
sorgCDas to the sphincter of Oddi. In 19)9 
^^est(dtal, Giddifflajin and Mann (34) were 
able to establish that, from a functijaa] point 
of view the antral upper part of the sphbcter 
of Oddi Is vagotonic whereas the knw part 
b lympathicotonlc, os shown by faradk fmta 
tioQ m association with phaxmacod>'oam]c 
subctancei. 

About the timg that functional db 
tutbancei In anlmab were rqxirtcd I ob- 
served b> means of operath-c cbolangiof 
Taph> spasms of the sphincter of Oddi in 
paUenls whose blliarv tract had been op- 
erated upon 

In 1930, Isanu Mused and Pavd reported 
of jaundice due to reflei spasm of the 
sphincter of Oddi which was dassbed as 
functional jaundice Other cases were re- 
ported by Pard and Joockheere ilore re 
cently several surgeons and research workers, 
iocluding Walters and Doubdet and Colp(io) 
obser%-ed by means of ms unmet r> in aodition 
rww tS* Saval Cknk F»a^ •! al iW Hkvv 


lopostopcratlvecfaoianglofraph) thepresence 
of spasm after the admlnbtratjoo of certah 
substances 

In rp4D I presented be/ore the Vatimal 
Academy of iledicine of Buenos Aires a senes 
of dlnlcTi] observations and toentgenoemu* 
made during the opcratloo which lodLatcd 
that the csistCQce of abnormil spasm of the 
hepatic duct was capable of piodacbg UQarv 
stagnation (si) 

Uitiod used I studied the functions of the 
bOiaiy tree by means of operathT cholangi- 
ogiaphy The procedure (19) consisted fa w 
majority of cases fa injecting through the 
c>'Aic duct from 3 to 5 cubic centime ten of 
iodised pcT^ y a ee d oil at the rate of i cubic 
centimeter a minute A slow fajectioa b Im 
portant in order to pm^nt a sudden dbtra- 
tioD of the bOiaiy tree By thb method tbe 
operation b perfonned under the best phyn- 
otogical conditions the regbtered phenraena 
can be correctlj Interpreted and, at the same 
time the pathological conditions can he 
clearly dlBerentbted from the normal. Up to 
the present, thb study fadudes 800 cases of 
bDliry lithlasb whkh have been t^vtem 
atKally obser^■ed by means of ojicrative 
cboUi^llogTaph) 

The SnnxcTEa or Oddi 

The majont) of surgeons beDeir that a 
more or le» pronged spasm of the iphinctef 
of Oddi b the onl> cause of blltarv stsguatioo 
They believe that the free flow of bile b ob- 
•tructed by the increased tooldty of the 
sphincter the intensity and rhythm of which 
are controlled bs sewral fsetors. In partic 
alar by diseases of tbe gall biadder and 
conaetioos. 

The Chinese aphonsm the sum of the parts 
b not the total can be applied to tbe field of 
medldne The functional factor which sc 
cording to Bergmann b the ^mum mrrus In 
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Niessen, 27), “dyss}Tiergia of the common bile 
duct” (Best and Hicken), “biliary dyskinesia” 
(Ivy), “papiUitis,” “sphmctentis” (Walters), 
“resistance of Vater’s papilla,” “scleroretrac- 
tile choledocho-odditis” (Del Valle) 

Classification Any extreme deissification 
mU be either msufficient or exaggerated I 
beheve that the term “odditis”^ for aU the 
phenomena of obstruction will properly cover 
the field Odditis is then divided mto dys- 
tonia and stenotic odditis 
Dystonia is evidently exhibited as a func- 
tional disorder— there is mcomplete closure of 
the sphincter due to spasm m the distal sym- 
pathicotropic part of Uie sphincter only This 
functional disturbance causes a reflux toward 
the duct of Wirsung The phenomenon must 
occur m a larger number of cases than is shown 
by operative cholangiography The two ducts 
do not open mto the ampulla of Vater m all 
cases, and also it may not be possible to detect 
the phenomenon in the operative cholangio- 
gram (see Fig 3) Dystonia may be compared 
with the type of dysthyroidism of the dualists, 
whereas early stenotic odditis may be com- 
pared to hyperthyroidism The former is due 
to a dissociated function, whereas the latter 
IS due to an mcreased one Therefore, the 
name dystoma is proper for that functional 
disorder 

Stenotic odditis is a term applied to any 
type of resistance of the ampiflla of Vater 
without specif3mg the causes of the more or 
less permanent obstruction at the spluncteral 
segment In some cases the resistance is due 
to true total hypertonicity of the sphmcter 
of Oddi Sclerotic retraction occurs only in 
rare cases 

Now then, operative cholangiography deals 
with the problems of the various types of 
dystoma and stenotic odditis with an essen- 
tially physiological cntenon Moreover it ful- 
fills aU the requirements necessary to reduce 
the causes of error to a minimum The injec- 
tion of the opaque substance is made slowly 
and m very small amounts, thus distention of 
the bile ducts and the entrance of foreign mat- 
ter m the hepatocholedochal system are pre- 
vented and the anatomic integnty of the ducts 

J^though the term odditis’ appears tbrooghout this article the 
^ton ot StTROERY Gykecolooy & Obstetrics neither accept nor 
endone it as good usage 


IS well preserved The mam objection to the 
use of large doses of opaque substance is that 
such doses provoke phenomena of spasm and 
thus faahtate the immediate entrance of the 
injection matenal mto Wirsung’s duct This 
occurrence may lead the surgeon to believe 
that there are bihary disturbances present 
The latter can also be erroneously suspected 
from the enormous dilatation of the biliary 
tree which was caused by the mjection but 
which can be wrongly mterpreted as bemg 
caused by stagnation Examination of the 
bile ducts through a fistula or with a T-shaped 
tube should be even more severely criticized 
Choledochotomy, the presence of a tube in 
the lumen of a delicate duct, the increased 
pressure, and the large dose of opaque sub- 
stance m the bile ducts are factors which 
necessarily disturb the physiology of the ducts 
and modify their morphology 

Dystoma In accordance with the hypo- 
thetical statement previously made concern- 
ing the normal physiology of the hepato- 
choledochal system, the common bile duct 
evacuates its contents through the papilla of 
Vater while m relaxation Any factor which 
partially disturbs the contractile mechanism 
of the papilla produces dystonia, which may 
be compared with experimental hypotonic 
stagnation (Westphal) provoked by the con- 
traction of the sympathicotropic portion of 
the sphmcter of Oddi Quick entrance of the 
opaque substance (lipiodol) mto the duct of 
Wirsung during operative cholangiography is 
a clear indication of dystonia It is possible 
that in a certain number of cases transient 
spasms of a dissociated character are not 
noticeable dunng the operation because of the 
lack of reflux mto the pancreatic duct, due to 
the absence of the ampulla of Vater Cases 
of this type, under the circumstances, are 
therefore included m the group of stenosmg 
odditis In our senes 4 per cent of cases were 
classified as dystoma 

Some mvestigators (Desplas, Movdonguet, 
•and Malgras) beheve that the entrance of an 
opaque substance mto the duct of Wirsung 
has no pathological sigmficance They are led 
to this conclusion because of their method of 
carrymg out the operation the mjection mto 
the gaU bladder or mto the common bile duct 
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common bOe ducts U the eipUnAtioQ of the 
binDoniouriy co-ordinated functioM In which 
pcrlsulsii of the common bflc dnet, contrac 
lion of the hepatic duct, and the tonua of the 
sphincter of (Mdi are eqtuUv hnporUnt From 
pathogenic and i^>-s»iofkal angla, a papfRa 
of ^ ater of noix^ pateno in the preieoce of 
hypertroph) of the common bhe duct con 
stitutci a more or less esident obstacle to the 
papilla. DQatation of the bHiaiy tract in- 
dicates a functkmaJ duturbance exTn In the 
absence of anj anatomic lesam. \ tpaMic 
h>-peftonlc papula m a choledochia with nor 
mal tonus Is aho an obstadc against which the 
duct reacts with detnmentiJ effect to Its 
energ} and muscular abIUt\ thus producing 
dilatation of its lumen and eloogatioo and 
sinuosity of the ducL 

The atud> of tranvme aectiotts of the dbtal 
droledodul segment indnding the sphincter 
of Oddi rc^raJcd in 50 per cent of the cases of 
htbiasis e>'ldent muticular hj'perpirda, es- 
pedalJv annular bv-perplasit ai^ a moderate 
^perplasia of the longitudinal and obtlque 
mtBcular fibers. 

hluscular hyperplasia was so great in these 
cases that after further evnluti^ ft caused 
the limiting tone between the musoilar rings 
of the mhincter to disappear Increase of the 
conneemT tissue was also observTd in some 
cases, espeoalh m those In which muscular 
h)'peTpIasIa did not occur Increase of both 
the muscular and connective tissues occurred 
h) some cues ri\ estphal gs) These anatomic 
changes ma\ take place'm the choledochal 
segments of the sphincter of Oddi, c^Tn 
tho ngh the common bUe duct does irot cootaln 
stones. 

CkoiaieciUu and anaicmlc obslnuiiMn of lM< 
pafUla of 1 aUr In 1006 surgeons of the 
French school eipedslly GomcI, discussed 
before the Congress of Surgery in Paris the 
rtie of stenotic and nonstepotk inflammation 
of the common bile duct without stones In the 
production of btliaiy stagnation and in the 
development of Jaunice Later CbarrieraDd 
Thalheimer also surgeons of the French 
school, reported thru observations m 17 cases 
of choiedochitis without coocretkms and de 
scribed the lesions which were ohservTd la the 
common bUe duct the bepatK duct, the giD 


bladder and the pancreas, A group of csws 
of choiedochitis which Is secondary to cV4f 
O'stltis and hUury stagnation and which 
foSows the e%-ofuti^ of these conditLins, U 
deariy differentiable in the 37 Tbe 

appearance of the common bile duct In some 
cases 0/ this group resembles a pf^ ftbe » 
called of French surgeons^ Th 
lomcn of the duct becomei narrower with 
each recnrrcoceof the Inflammatk® until final- 
ly it Is so small that e%Tn a fine probe can- 
not pass through. In such cases, the phciwm 
ena of bUla^ stagnation are aggraNated br 
the spasm of the sphincter of Oddi Chole- 
dochlUs is an added factor of Initatioa 
(Bnicq) Cases of either partial or dlffnse 
fnflamroatlon of the common bile doct coo- 
sdtnte a group of surgical <uea of choledo- 
chids in which interstitial sderosa iriTOlm 


not only the walls of tbe duct but tboae of 
the as^nilla of Vater as weD (Chabrol and 
Klota) 

Argentinean surfeoits, especially Dd \ alle 
oiled atteobOQ to a group of dsolecystecto- 
mlsed patients who him bra operated on for 
tbe so called duledochal rvsdrotDe nandy 
bepatocolk pais Oddis sphincter was itenot 
k (nrtnctile choledocho-odditls) Tbe proc 
CIS of inflammation was verified b\ micro- 
scopic studies. 1 ba\'e In my files the record 
of a case of choiedochitis with stricture of the 
jrtjJIla of Viter A brief rtsomt of tbe record 


Series i Cue <4. \ woman, sfrd 4 
toflered frwa repeated ttseks of hepatic paia sad 
lanadire which ere errei u u iJwy p- 

pcared. A cnhrfed faU WsdiieT (lha sin of 
duck eag) r cntiinetefi in lesfth « thout loeei 
tod with ihki slli, wu sarficallT remored- TW 
CTstfedset wu in frta comimmiintVin witi the eoai- 
mon bOe dsa, hjth w» Ute ripd tuhe ihe d*e 
of tbe hiU finder Its sDs *er* t TaJShoeien 
ihtrV A t«tnre of Iba ■'"[wiP< of \ ter sad tbe 
ahaoce of ■-■irtiH »ere diidowd by means of 
operwtiT* choiintiTspfiT fspOlaiT side 

hire wu found didni dnodenealwity The ssspaa* 
of \ ter wu incised. Th* patient reccaetrd 

\omem£iati/re The names applied Vo the 
altentioQS In the sphincteral segment of the 
dunrocm bUe duct "ary wide!) because of the 
lack of consistency in tbe uodcrTtandiog of 
their etiology and pathogenesis. Tbc\ la 
dude spastic cbolepatbv (Schmieden and 
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Niesscn, 27), “dvs‘^3 ncrgia of the common bile 
duct” (Best and Hicken), “biliar}' dvskmcsia” 
“papilhUs,” “sphincteritis” (Walters), 
"resistance of Vatcr’s papilla,” “sclerorctrac- 
tile choledocho-odditis” (Del Valle) 

Classijicaiwn An} extreme classification 
mil be either insufficient or exaggerated I 
bchexe that the term “odditis”* for all the 
phenomena of obstruction mil propcrlj cover 
the field Odditis is then duided into dys- 
tonia and stenotic odditis 
Dx stoma is e\ndently exhibited as a func- 
tional disorder— there is incomplete closure of 
the sphmeter due to spasm in the distal sjun- 
pathicotropic part of the sphincter only This 
functional disturbance causes a reflux toward 
the duct of Wirsung The phenomenon must 
occur in a larger number of cases than is shown 
b^ operatu e cholangiography The two ducts 
do not open into the ampulla of Vatcr in all 
cases, and also it ma\ not be possible to detect 
the phenomenon in the operatu c cholangio- 
grara(seerig 3) Di stoma ma\ be compared 
with the t}-pe of d\ sthyroidism of the dualists, 
whereas early stenotic odditis ma\ be com- 
pared to h^•pcrth^TOldlsm The former is due 
to a dissociated function, whereas the latter 
IS due to an increased one Therefore, the 
name d\ stoma is proper for that functional 
disorder 

Stenotic odditis is a term applied to any 
t\’pe of resistance of the ampulla of Vater 
without specifying the causes of the more or 
less permanent obstruction at the sphincteral 
segment In some cases the resistance is due 
to true total hx-pertonicity of the sphincter 
of Oddi Sclerotic retraction occurs onlv in 
rare cases 


Now then, operative cholangiography deals 
mth the problems of the x'arious Dpes of 
dystonia and stenotic odditis wnth an essen- 
tially physiological entenon Moreover it ful- 
fills all the requirements necessary to reduce 
the causes of error to a minimum The injec- 
tion of the opaque substance is made slowly 
and in verj'^ small amounts, thus distention ol 
the bile ducts and the entrance of foreign mat- 
ter in the hepatocholedochal system are pre- 
vented and the anatomic integrity of the ducts 

■AlUiouch tic lenn oddllU” appeals tbrouEhoul this arlicle thi 
Mtors of SoiouY Gynecolooy St OBsnciaics neither accept noi 
cadorie it u good usage 


IS well prcserx'cd The main objection to the 
use of large doses of opaque substance is that 
such doses provoke phenomena of spasm and 
tlius facilitate the immediate entrance of the 
injection material into Wirsung’s duct This 
occurrence may lead the surgeon to believe 
tliat tlierc are biliary' disturbances present 
The latter can also be erroneously suspected 
from tlie enormous dilatation of the biliary' 
tree which w'as caused by the injection but 
whicli can be wrongly interpreted as being 
caused bv stagnation Examination of the 
bile ducts through a fistula or w'lth a T-shaped 
tube should be even more severely cnticizcd 
Cholcdochotom\ , the presence of a tube in 
Uie lumen of a delicate duct, the increased 
pressure, and the large dose of opaque sub- 
stance in the bilc ducts arc factors w’hich 
necessarily disturb the phj'Siology' of the ducts 
and modify their morphology 

Dystonia In accordance with the hypo- 
thetical statement prcMOusly made concern- 
ing the normal physiology of the hepato- 
cholcdochal svstem, the common bile duct 
evacuates its contents through the papilla of 
Vatcr while in relaxation Anv factor whicli 
partially disturbs the contractile mechanism 
of the papilla produces dystonia, w’hich may' 
be compared w'lth exqicrimcntal hy'potonic 
stagnation (Wcstphal) provoked by' the con- 
traction of the sympathicotropic portion of 
the sphincter of Oddi Quick entrance of the 
opaque substance (lipiodol) into the duct of 
Wirsung during operative cholangiography is 
a clear indication of dystonia It is possible 
that in a certain number of aascs transient 
spasms of a dissociated character are not 
noticeable dunng the operation because of the 
lack of reflux into the pancreatic duct, due to 
the absence of the ampulla of Vatcr Cases 
of this type, under the circumstances, arc 
therefore included in the group of stcnosing 
odditis In our senes 4 per cent of cases yvere 
classified as dystonia 

Some investigators (Desplas, Moulonguct, 
•and Malgras) believe that the entrance of an 
opaque substance into the duct of Wirsung 
has no pathological significance They are led 
to this conclusion because of their method of 
rarry'ing out the operation the injection into 
the gall bladder or into the common bile duct 
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of a Urge 6ov of the opaque fubiUncc with 
Increased prmure aometirDea thnsogh a fis- 
tula or bj mcani of a drain tube. 

The dmuratancea under wbidi operabw 
cholangiogntplij' U performed vaf> and one 
nia\ condnae tliat the flow of the opaque 
material Into the duct of WTirimt when not 
caused or provTsked In a defective method of 
Infection U far from fcdng a mechanical and 
poiaiTe phenoroenon. Oik U amvinetd that 
the flow Into WlraunRa duct b an acthre 
phenomenon which h caused bv the current 
of the bQiary tree flowing into the pancreatic 
tree Thu would teem to Indicate that at 
certain times the current flows in an opposite 
dlrcctloii, namely from Wlnun^i duct to the 
bfhai> tree Se\'cral factors Iixnate that the 
entrance Into Wlrsung s duct Is an aboor 
mal active DbenameBon of pathological sig 
nificanco which mirit cijdahi the disturb^ 
fonctloQ (dj'stonia) Some of these facton 
are 

T The unmistakable e^Hdence dunog ob- 
scmtxm of the two difierent phases namely 
In the first phase total dosure of the ampulla 
of Nater aod In the secoad phaae partial 
opening of the ampulla with pendsteoce of the 
srmpathicotroplc ring of Oddi i sphincter 
by rrhldi the flow of the opaque substance 
Into UTrsungs duct h petWttcd (Figs, i 
and i) 

a The fact that In certain cases the opaque 
substance ma> be seen In the first film occup^ 
Ing onl> the terminal segment of WlrsuiV* 
duct and, ibOTlI) after the mbstance may 
be obaerved filling the entire duct (Figs, j 
and 4) 

3 The contour of the duct If modified by 
pfc-eristing stagnatioa The duct looks shi 
qoua, mooSifortn and Increased in diameter 
The foaifonn dflatatfcm of the segment of the 
duct near the ampulla of ^ ater indlcatcf that 
the ejeretory functioos of the duct are patbo- 
logicaL The anspoMorm aspect of the ter 
mfiijt segment of the duct b the moat evident 
proof of sUgnallon which little by Uttle 
toodiiet the architecture of the duct at the 
part where it opens into the ampulla of \ alei 
( Figs J and 5) 

4 The associated lesioni and the further 
pfogie* of the disease, as obaerved In a group 


of natlcnts with d>-stonia, seemed to fadlcitf 
intimate itlatkms between the two excretorr 
■ystemi. Cbolecjwtltfa dbaecans, aho called 
rfoflathT cholecystitis, was present In i cue 
In airother case tie presence of a cakulos and 

reflux into T\lmmg s duct were observed dur 
fajg operaUvt cholangjograph) (ITg 5) In 
thb case Kefar drsdnage was apphed and the 
fistula hea l ed weQ I^cr however the com 
trvoQ bOe duct ruptured with consequent 
cholcperitooeum. In other patknU not prep- 
erlv treated for stagnation the crises of pain 
tttufred rcpeatedlv as a result o! functional 
disturbances and the patients had to submit 
to other operations. 

aoEcTOui ASPten 

DjsUnla The retention of tn{ected ma 
lerla! fn the pancreatic duct b transient 
Within a few rninutea, when the sphincter b 
to complete rtlaraUon the duct empties iu 
conleou at the same time that the cenlents 
of the bOiarv tret are evacuated. TbedKtef 
Winong in the dioUngvogTams sppean ib 
Qoua, dflated and monihforra. that b, it has 
a motphological aspect which Indicates re 
prated merrased tensloD on the duct, both 
becaiisc of the stagnarvM of the paocretUc 
secretiou and because of the reflux of bile In 
cases of dystonia, the biliaxy tree b somewhat 
dilated and sotnetlmcs efongated and slouou^ 
as a resnlt of biliary stagnation. In hwc 
U may be obs er ve d that the bfUary aod 
the pancreatic trees form at times one united 
fvstem as they meet at the level of the ampulla 
of Vater 

Imjfgmm«lerr jteuons f Ae »/ 

Oddi Stcnoringoddituvanes Id inteniltv from 
rimple hypertonidt) to complete obatructioa 
of toe sphincter of Oddi. The former b com 
parable to expenmenta] bipcrtoulc cboledo- 
cfaaJ stagnation (\\ estpfaal) thelatterdepeod* 
on aoatonuc facton such as retiictfle sdercaiv 
(Dd \alJe) M} pencaftl lUUntla give an 
average frequency of i per cent 

Steooaing oddItU b idientlfied by the stag 
nadoQ of tlK opaque substance into the bflbrv 
tree 15 or so minutes after hav-ing been In 
jected into the tree 

The contour of the ampulla of \ ater b Use 
moat varied- It may be nmllai to the ‘sharp 
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end of a pencil,” “hookshaped,” or m “the 
form of the tip of the finger ” In most cases 
a small amount of opaque substance passes 
mto the duodenum The whole bihary tree, 
down to the finest mtrahepatic branches, ap- 
pears m the different films throughout the 
operation The common bile duct is flexuose, 
elongated, and of an mcreased diameter It 
IS almost always m active penstalsis, as shown 
by the undulations of its contour In some 
cases a general atony of the whole bihary tree 
may be observed 

In the roentgenograms, the mam structures 
for the excretion of bile present functional 
and morphologic aspects which mdicate their 
constant strain against the resistance of the 
sphincter 

RESULTS OF THE DISTURBANCES OF THE 
SPHINCTER OF ODDI 

The functional sphmcteral disturbances 
httle by little cause anatormc lesions of the 
pancreas and of the bihary tree The cholan- 
giograms in my own files show how frequently 
lipiodol enters the pancreatic duct, a result 
especially favored by dystoma I beheve that 
biliary lithiasis, and particularly the func- 
tional disorders caused by the disease, pre- 
dispose to the development of acute necrosis 
of the pancreas The fact that in a large 
majonty of cases chronic pancreatitis is a se- 
quela to bihary hthiasis supports my behef 
Dystoma may be revealed by operative 
cholangiography in 3 per cent of the cases 
In many of these cases the roentgenograms 
reveal the duct of Wirsung m its full extent 
Frequently its diameter is mcreased, a con- 
dition which proves that previous stagnation 
has been present By means of these opera- 
tive observations, which prove beyond doubt 
the existence of functional disturbances m the 
mam excretory route of the bile, it becomes 
easy to understand how such disturbances 
favor the entrance of bile mto Wirsung’s duct 
The disturbance m function is sufficient again 
and agam to cause the estabhshment of com- 
munication between the common bde duct 
and the pancreatic duct These functional 
disturbances cannot be felt on palpation nor 
seen by the eye And yet, they become so 
marked that at times the diseased condition 


of the gall bladder (cholecystitis) is disguised 
by the associated lesions of the bihary tract 
and pancreas 

The reflux of bile into the pancreatic tree 
creates m itself an abnormal condition which 
IS dangerous to the anatomic integrity of the 
pancreas The mjection of from 30 to 60 
cubic centimeters of serum mto Wirsung’s 
duct have been considered harmless because 
they do not cause macroscopic lesions (Es- 
trade) There is no doubt, however, that they 
do cause anatomopathological lesions from 
internal trauma, tearing the fine pancreatic 
ducts and causing foci of glandular necrosis 
(Brocq) 

The most complete statistical records of the 
past few years show that acute necrosis of the 
pancreas is a predominant comphcation of 
bihary hthiasis— a factor which proves the 
important relation between the two diseases 
(Schmieden, 28) 

On the other hand, it cannot be demed that 
a calculus in any part of the common bile duct, 
espeaally m the ampulla of Vater, causes irn- 
tation which m turn favors spasm The stone 
provokes evident dystoma of the sphmcter 
In several mstances calculi have been found 
impacted m the ampulla of Vater dunng 
necropsy m the presence of pancreatic nec- 
rosis 

In the Museum of Pathologic Anatomy I 
saw such an anatomic specimen (Ferrans), 
which had been taken from the body of an 
old man who died from pancreatic necrosis 
The calculus, the size of a gram of wheat, was 
impacted m the ampulla of Vater and the 
sharp end of it entered the lumen of the 
duodenum 

It IS also important to direct attention to 
the frequency with which acute pancreatic 
disorders are observed m vagotonic patients 
In 48 necropsies foUowmg death from pan- 
creatic disease, bdiary hthiasis was found m 
28 mstances In 10 of these the bdiary tree 
did not show anatomic changes but the his- 
tory showed justification for a presumptive 
diagnosis of neurosympathetic disorders 
(Stocker) All the aforementioned findmgs 
mdicate the important r 61 e which the ampulla 
of Vater plays m the pathogenesis of diseases 
of the pancreas 
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Now tiieru tie tuuctionil dutnjbancei wUdi 
follow reflux of pancrextk fermeoU e\'id«Dtlr 
pU\ an Important part In the c%-olution of 
cboIcowUtis and in tbe patbogeneri* of cbote 
dochiti*. Certain factorv obaerred In mv pa 
tienti indicate that In wene taaea pancreatic 
fennenti pUj an Important rflie In perforn 
tkm of tie gaD bladder The reflux of pan 
erratic }mce Into the bile di>cU Ii a pitrvTd 
fact However It bccotnei of pathological 
ilmu&canct onl> when St occura In tie prcienct 
of aoatained blockage of the bfle duct* and In 
axsocdalJDo with other factori which acthwle 
trj-pjinc BectuK of the blockage a targe 
quanUt> of pancreatic juice entcra mlo the 
bladder The veatcular bUc normally 
ackh become* alkalloe ahOe at the aame time 
tbe ferment* are acti\wtcd b) the action of 
the infected hDe (Colp DoubOet and Gerber 

7) 

On the other baud the fact fa cmphadxed 
that the peculiar character of eEfolbthc and 
dlnecaiit cholecv^tlu* (33) dqMod* on the 
action of the pancreatic ferment* darmg their 
reflux into tbe com moo bUe duct and the gaO 
bladder Tbe reflux i* fis^ored both b> dya- 
tooia of the iphlncter of Oddi aiwl hi the great 
prtaaure of the juice m the pancreatic tree, 
which I* higher than that of the hOe in the 
blliar> tree (Harm»l 

The general *tmcture of the tunicae of the 
gall bladder which conaUtute tbe necrotic 
aac In tbcae ca*ea, can be IdentiSed b) tmcio- 
•copic stud) because of the fact that the 
diMgc* in the claitic and connective tiifue* 
are not marked notwithstaodlng th^reaeoce 
of great change* in the ftructure. Tbl* fact, 
wbldi 1* of great pathogenic rigniScance In 
dicates that the lenon* are cau*^ by digestlw 
ferments »Jnce the gangrene and luppuratioa 
which arc caosed bj infection destroy the ti»- 
iue stiuctnre to tix^ an extent that it cannot 
be identified t*peaally If there are Nwioilar 
lealoD* which diminah the ritality and re 
tlstance ol the tome*. 

The reflux of pancreatic ferment* most 
Kt«»f y win play an Important part in tbe pro- 
ductwQ and development of cnoledochili*. It 
>ia€ been pftrvTd br e^jerlntenL* (l\e»lphal) 
that be*»de* choledochitb of the necrotic 
folknrcd bj bihar} pentonltii there can be 


produced chronic, productlre Inflamnutloo 
with deatnurtioo of the cliitk thmea of the 
wan of the common bfle dnet and dilaUtiKi of 
the duct. jitptric dlct 
Before a meeting of the Academy of Medl 
doe of Bneoos Aire*, which wai October 
*» 1937 with ProfeMor B Hcmiaay a* chair 
man, I preaented my obaervatfem* 00 the 
phvdopathologj of theertrahepadchOeduct* 
aa teen by means of the operatha chcl 
angiogiapbv I directed attention to certain 
phoDomeoa which 1 had observed and which 
indicated that there reallv Is a cootrartOe 
mechanism namelv a phy^ologicai sphincter 
at the l«\Ti of the hepatic duct (10) Normal 
contraction of the sphincter tepacates the 
Intrahepalic bUe duct* from the eTtrthepalk 
branche* of the bOUry tree at times during 
normal dnnlnatlon of bfle Ilowerw in the 
course of diseases of atba tbe lotrahepatkot 
tbe extrahepatk branches of Uw bfllaiy tree 
the coeUidile sphlDcterai funetkos are dh- 
tnrhed toruchadegreethatooebjuitiflcdin 
esuhllshmg tbe preaenct of a patbologka] 
proem in the hepatic duct and its brandies. 
ruwrnoNAL iti»D«oy« 

A functkroaJ dhtarbance In tbe cootractioQ 
of tbe iphinclcT of the bepatk duct p eer tat* 
synergic action between tbe duct and other 
parts ol the entire lyitem of climinaticm ol 
Me From the knowledge gained by opera 
tire cbolangiograpb\ It b ei'Idcot that the 
disorder of ipidncteral contraxtlon b an Ira 
portant factor In the production of pain and 
of bdary itagnatlon. 

Cut i> (\i»- 5 ol wrtes 4.) L- F Sfrd 31 
> cars. *u sdisit ted to tbs bospl til In October QJ7 
^ hid had lemal stucta 0/ tytUcal hlmr 
wab, dnriax tke list lew menth] before cnterkif the 
bo^uL Sbe eahfWled data f m>oeirditii lot 
bkb tbe bid tbe proper treatment 

At operation cirooic calcaJoa* eboiecjidtii *J 
fouiid, Tbe patent cystic doct In Iba tor* of band 
croaaed tbe "7«t" root of tba bfliirT eirretioo t 
tbt troot and opened bt the hterniJ border oJ the 
i rtf odwtoul segment 

Ojimtlre cboliagio(rapby u pcrliWiaeA Tte 
first film after bi«lkic thnwt the cystic doft 
shoved tbe system of the bepaw diet to be ntber 
dOued lid faierted. Dunn* operstino tbe bo<w 
mat course c< tbe ey^tk dwt a»d tbe openinjj ^ the 
duct bl KfBieBt fcrvcr tbin that in whicn tae 
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Fig 1 Dystoma of the sphincter of Oddi Total closure of the ampulla of Vater The mjection 
of 3 cubic centimeters of lipiodol was made through the cystic duct, C« The system of the hepatic 
duct, Bj contains lipiodol The common bde duct, C, with dilated and undulated contours does not 
eiacuate its contents into the duodenum because of total closure of the ampulla of Vater, P 



Fig 2 Roentgenogram of same patient as in Figure 1 taken 10 minutes later shownng partial closure 
of the ampulla of Vater The system of the hepatic duct, H, contains Upiodol The common bile duct, C, 
has evacuated a portion of its content of lipiodol into the duodenum, Du, through the ampulla of Vater P 
Lipiodol has flowed into the duct of Wirsung, TV, the terminal segment of which is ampulliform 
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Ntm tiicTu the functioDil dlAiubtoces irUdi 
follow reflux of pancxeatk fenaeflU eridentlv 
pU\ an Important part In the cvolatfon of 
cho}ec\-ititis and in the pathogcoesa of cbole 
dochitk. Certain faeton obaored In my pa 
tienta indicate that In *ome caaes pancreatic 
fennentJ ptj\ an important rdle In pterfora 
tJoo of the gall btad^ The reflux of pan 
creatlc }mce Into the bOe ducts Is a pnj\Td 
fact However It bccomet of petlarfogical 
significance onl\ when It occurs In the presence 
of sustained bfociage of the bHc ducts and In 
s aod s t i O D mith other factors which activate 
tJJlwinc Because of the bkxkagc a Urge 
quantit} of pancTeatic Jirkre enters mlo the 
gall biadder The vesicular bGe nonnallv 
add becDcncs alhaline while at the same tune 
the fermenli are act^^•ated b> the action of 
the infected bUe (Cofp Doubikt, and Gerber 

7) 

On the other hand the fact b empha^sed 
that the peculiar character of ezfolutive and 
dlasccant cholecjadtts (sj) depeods on the 
action of the pancreatic ferments dnnng their 
reflux Into the common bile duct and the gaJI 
bladder The reflux U favored both bv dyv 
tonU of the sphincter of OcUi and b\ tbefreat 
prtMUTe of the In the pancreatic tree 
which u lugber than that of the bile In the 
blliaxy tree (Harms) 

The general structure of the tunlcae of the 
gall biaddex which constitute the ncootk 
sac In these cases can be identified bj inlcro- 
scopk study because of tbe fact that the 
cfaajigcs in the clastic and connecthT tissues 
arc not marked notwithstanding th^resence 
of great changes m the structorc. Tab fact, 
•which b of great pathogedc significance In 
dicatet that the leiioni are caused by digesth-c 
ferments, since the gangrene and suppuration 
wbkh arc earned b\ infection destroy the tb- 
sue structure to such an extent that it cannot 
be identified, especUlly If tbere are vascuUr 
lesioDs wbkh dimfnfsh the ntaHty and re 
ibtance of the tbsues. 

Tbe reflox of pancreatic fennents rooft 
likely win plaj an important part in the pro- 
duction and development of cnoledochilb It 
has been pro\Td bv eipenments (Westphal) 
that besocs cbdcdochiusof thcneciotic type 

foflowrd b) bOIarv peritooitb there can be 


produced chronic, productht 

with destruction of the elastic Ibsoei of the 

wan of the common bUe duct and HHiti tU n of 

tbe duct. _ 

HEPATIC DUCT 


Before a meeting of the Academy of Mcdi 
dne of Boenos Aires which was held October 
tJ 1937 with Professor B Henssay as chair 
man I presented my observatloos 00 the 
phyrslopathology of the extrahepntic bOe docts 
as seen by means of tbe opoatlre choj 
angiographv I directed attention to certain 
phenomena whkh I bad obser v ed and which 
Indicated that there reaHv b a contractSc 
mechanism, namely a physlologtcal sphincter 
at the IcvtI of the hepatic duct (10) Normal 
CDQtractioD of the sphmeter separates the 
Intrahqalk bflc ducts from the ntrahepalfc 
brancho of the bHiaiy tree at tnivs Hirrirn 
normal duninatkxi of bOe However In the 
course of diseases of either the Intrabcpatlcot 
the extrshquUc branches of tbe blUaxy tret 
the cootractSe sphinrtenl (unctions are db- 
turbed to such a degree that one b justified hi 
cstabfbhing the presace of a pathotofdcal 
precEss b the bepape duct and Its bruebet. 


f uat-iiavAL mcDtoiro 
A fcfiCtioiial disturbance in tbe oontioctioa 
of the sphincter of the hepatic duct prtvtoU 
synergic action between the duct and other 
parts of the entire system of riiminatioo of 
Me From the knowledge gained by opera 
tive djofangiogiaphy It b rvnient that the 
disorder of sp^cteral contractloci h an Ira 
portant factor in the production of pain and 
of bQiary stagnation 

CaSC (No. 5 of series fl) L- F c*d 1» 
resn, wms ajhshlcd t the botpiCaJ h October, ej7 
She had had several sttxcki of trpfcsl btlisry 
natn duriustbe last few mcath* before oterins the 
(u^taL -'bip zbibitrd ilcas of oiyocarTlJlJb for 
whidi she lud the prorwf treatneot 
At opershoo enrook cslcakw choJecyitlll* s* 
roood. Tbe paient cystic ebei In tbe fona of taod 
crowed the mtin rents of tks bfllsnr exmUon t 
tbe Iroot snd opened Into tbe Intemsl boedsf cl the 
retroduodenal segment. 

Operstire chottxiflofrspby s perioraeA Tee 
fin* film s/ter injeetjoo Uirensb tbe cjstfc dnrt 
shnedth ^rstem el tbe hepabc duct t be rstber 
dIUted od niected Donni epetitfcn the sb^ 
Bwlcoorseol tbec%»t>c doet stkI tbe w>eal^ ^ w 
doct 1 t tetnimt bser than Out In which the 
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Tig I Dystonia of the sphincter of Oddi Total closure of the ampulla of Vater The injection 
of 3 cubic centimeters of hpiodol ^as made through the cystic duct, Cts The system of the hepatic 
duct, H, contains hpiodol The common bile duct, C, wth dilated and undulated contours does not 
esacuate its contents into the duodenum because of total closure of the ampulla of Vater, P 



Fig 2 Roentgenogram of same patient as in Figure i taken 10 minutes later showing partial closure 
of the ampulla of Vater The system of the hepatic duct, H, contains hpiodol The common bile duct C 
has evacuated a portion of its content of hpiodol into the duodenum, Du, through the ampulla of Vater ’ p’ 
Lipiodol has flowed into the duct of Wirsung, IF, the terminal segment of which is ampulhform 
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Fig 5 D> stoma and choledochohthiasis The injection of hpiodol was made through the cystic duct Them 
trahepatic biliary tree is dilated and filled wath opaque substance The terminal third of the common bile duct, 
C, contains a smooth stone Cal, lipiodol has flowed into the duct of Wirsung, IF, the terminal segment of which 
IS Msible, undulated, ampulliform A small quantity of lipiodol has passed through the ampulla of Vater, P, to 
the duodenum 


duct normally opens were aerified The common 
bile duct, mereased in diameter, was visible A little 
lipiodol passed into the duodenum The second film 
showed that the s\stcm of the hepatic duct was still 
injected An accessory hepatic duct was identified 
The diameter of the common bile duct was seen 
to have been reduced and the duct had evacuated 
almost all of its contents of opaque substance into 
the duodenum 

The first film indicates that retention of the 
opaque substance in the intrahepatic branches 
of the biliary tree depends on the transient 
action of an active obstructive factor at the 
level of the hepatic duct The injection of the 
accessor}' duct could be explained by no other 
mechanism of action than this The contrac- 
tion of the upper part of the biliar}' tree was 
not sufficient at a given time to overcome the 


resistance of the contracted hepatic duct 
Moreover, it caused reflux of the opaque sub- 
stance into the accessorv hepatic duct which 
opened above the contracted segment of the 
hepatic duct The phenomenon, m this case, 
IS similar to that which occurs when the sym- 
patheticotropic part of the sphincter of Oddi 
IS in contraction from dystonia and reflux 
into the duct of Wirsung takes place 

Case 2 (No 7 of series 43 ) C M de P , aged 55 
years, was an obese multiparous woman Three 
years before she had suffered acute pain in the 
epigastric region, with nausea and vomiting spells 
The attack was followed by jaundice and discolora- 
tion of feces for about 2 months The crises of pain 
recurred at intervals 

Operation was performed May 30, 1940 The 
subhepatic space was blocked by strong adhesions 
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^ 6. FBKtiwl t«dn»pe tke hqmtk tet. Kfla U »Ba y >a Uia winmm t/iK tte ateni* TV 

bonptryjjfikd Ub (b* «te*mrUuwta e/ th* dm*] •mmiTiV tentk 
aiin (tadntcd wn* ) b Im Tfa* hie dan, C b( keraa} doatur *ub nmutd 

povUkk B^anoa mba CpMol ftw ku UMdBDdaoa. D UiTOHi iV loTclb cd \ tn ^ TV nww* 

wtiKiM cnnfilfirrl m tV dart <d (f ^ » vWbh a iV tfralaal ibM cl th* > Hrl 


aiLh the ookn and tttf (hMdraooi. Tbe nil hii<Uer 
bad bem rah>cvd to fibroaa aeVaa. fmdbm 
•raaed t ladkst that tbe Iractorv had preriooiiy 
been Id coffimsnicatMc) irllh iha Intodne lhroa(fa 
fiftnla ahich bad bealr^ Darhif daaectktn U>e 
critic dact had bem cat at the krdo^ th oommoa 
bOe duct. 

Opentire cbolangkipaphy ns carried oat bat 
Liccaa*e the entx d ct ns imlfahig It wxs oecesaaiT 
t iD^ect the wbstaoce directly int th« cm 

moo bile dnet. The hiiectlaa had t bemad latter 
than usual because of tbe refln f the aubetasc* 
(ner the lateral toriacei ol tbe cammla. 

Th In^cctloo teemed to cause tffss of dHata 
OOQ or V anatomic dlstuibaoce erf th ewamoo 
bOe dset betaose erf dbeticos betaecs the bOos ol 
th brer d the etehborini stnjctares. Therefore, 
ScnUccentkaetencrfnpiodoln V jeeted, oc a dote 
almost three time* that customarily used heo tbe 
cotnmon ble doct ta normal Tbe potaOrfe pretcnca 
of a mechaolcal ohstractloo hldi asprodocedby 
caicoh or totae thrr cans* as Lrpt In mind be 
cause <rf tbe (act that jaundice had been pment 
f to loof time. 

Tbe ripU biectkia ol tbe hrtr doaea caaacd (Qt- 
tenlkm o< tbe bOsary tree and spaams. Tbe jatem 
erf tbe hqiatic d ct ppeared to be enforied with th 


•abstanca a d tbe duct as Lroe|ly cnotracted 
The dkmntr ol the conuaoa bBe dM u ihihily 
hicrtaaed and vas perlstaJtic The duct ol W irajiif 
was filled ait h tl» sahstaace The ampaila Iltt^ 
hadrtlaird to aBoar pasaafc ol tbeopaqatiubatance. 

I tbe second film, obtained tahmles btrr the 
fiadmp eretheMine IthiiiKhtnrialioQ aamety 
thedkmeirr of the cofiunoo b& doct asreduredt 
DormaJ, abercas tbe hepatic doct ns distended 
bore ta dxtal tcxmcnl ahkh vas In oaried 
•paam (Tlf. 6) 

Tlie resolti wtiefa follow the audden <Dt- 
trntloD of the bSiary tree when the walls of 
the bfle dadx ue daitlc aod Irritable arc 
nUio}} ihownln the aforementioned fiodlaji 
llieK fiadinga pro\T tlao that the dicatn- 
aofbed ipaam of the distal sepnent of the 
hepatic duct causea more or lew protoofictl 
■tignation of the coateoU of the Intrihepatlc 
bDe docta. It Is CMdcnt then that snasm of 
tbe hepabc duct causes slow progresinT dJla 
Utkm of the intrahepauc bnmebes with coo 
•eqiient stagnation— the predominant patbo- 
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genic factor of both transient jaundice and 
hepatic pain 

Similar phenomena have been observed m 
several patients with subintramt crises The 
distention of the system of the hepatic duct, 
due to prolonged contraction of the duct 
which was verified m these patients, was the 
only explanation for the almost contmuous 
hepatic pain Neither the gall bladder nor the 
sphincter of Oddi played any part as causal 
agents As seen by operative cholangiogra- 
phy, the gall bladder was in retractile 
sclerosis and depnved of all its functions of 
contractility The cystic duct was obstructed , 
the sphincter of Oddi did not disclose any 
obstacle at the level of the ampulla of Vater 
Now, bj'- studying bj'- means of operative 
cholangiography the association between the 
pathological anatomy and the climcal pathol- 
ogy" and the function of the main route of 
ehrmnation of bile, we have obtained sufficient 
data to support the statement that the hepatic 
duct system play^s a most important part in 
the pathogenesis of hepatocolic pain 

Summary and Conclusions 

1 The disturbances of the sphincter of 
Oddi are functional in a great majonty of 
cases The mterference by a permanent, 
stenosmg, anatormc factor are found to be 
rare 

2 Anatomic stncture of the ampulla of 
Vater is frequently associated with mdurated 
thickemng of the common bile duct (chole- 
dochitis) 

3 The reflux of hpiodol mto the duct of 
Wirsung IS a charactenstic roentgenographic 
finding m the presence of dy^stonia of the 
sphincter of Oddi It represents a pathological 
phenomenon 

4 Functional disturbances in the sphmcter 
of Oddi m association with reflux into the 
pancreatic duct are the cause of anatoimc 
changes in both the pancreas and the biliary" 
tract 

5 Functional disturbances m the hepatic 
duct may occur In some cases the disturb- 
ances are the cause of the development of 
transient jaundice The functional disorders 
of the hepatic duct in association with disten- 
tion of Its branches are quite frequently the 


pathogenic factors which are involved in 
hepatic colic 

6 Roentgenograms and chnical proof of 
my theory" stated herein were recently pre- 
sented (22) m Buenos Aires, with the follow- 
ing condusion “In summanzmg, a posteriori, 
without divorcing our belief from the general 
conception of the development, type, and 
course of biliary pain, it is evident that 
such a condition in which the factors of ob- 
stacle and infection play" a r 61 e in varying 
proportions (Sprengel) is different in every" 
patient The degree of intensity" vanes with 
the individual because, as Leriche say"s, pain 
IS like a lamp in an electnc circuit, the glow 
and intensity of its light depending on the 
mtensity" of the electnc current which passes 
through its circmt Therefore there is no 
doubt that bihary pain, from a patho- 
genic point of view, is often a functional syn- 
drome of the system of the hepatic duct only 
to which disturbances of the pancreatic tree, 
onginating in dystonia of Oddi’s sphincter, 
are sometimes added ” 
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THE TREATMENT OF EXPERIMENTAL SHOCK BY THE 
INTRAVENOUS INJECTION OF DILUTE, NORMAL, 
AND CONCENTRATED PLASMA 

EARLE B MAHONEA, M D, HARRA' D KINGSLEA, M D, nnd 
JOE W HOWLAND, Ph D , M D , Rochester, New A ork 


T he Ircalmcnl of traumatic shock de- 
mands the restoration of the depleted 
effective circulating blood volume 
Large amounts of fluid and plasma 
protein are lost from the circulation, and these 
elements must both be replaced in the relative 
proportion that thev have been lost WTien 
dogs are shocked bj intestinal trauma, the 
fluid nhich is lost from the peritoneal surfaces 
contains 3 to 4 per cent protein This tj^pe of 
shock can be most efficiently treated by re- 
storing to the circulation large amounts of 
half dilution plasma containing the same pro- 
portion of protein that has been lost Treat- 
ment with more concentrated plasma solutions 
is less effective The value of half dilution 
plasma in the clinical treatment of shock has 
been emphasized in a previous publication 
(lol and this finding conforms vnth the experi- 
mental results which arc being reported else- 
where in the literature 
The widespread recognition of the value of 
plasma m the treatment of shock has been at- 
tested by the numerous publications discuss- 
ing this subject dunng the past 2 years The 
rapidly accumulating clinical experience, both 
m this country and in England, has establish- 
ed its efheaej^ in combating the shock resulting 
from hemorrhage, trauma, or burns Plasma 
finds Its greatest value in shock associated 
with a preponderant loss of the liquid elements 
in the blood, but it is also of unquestionable 
value in the emergency treatment of hemor- 
rhage (3) Blood plasma may be preserved in 
the liquid form for a limited period, or in the 
lyophile, or dry form, for an indefinite time 
The vanous papers discussing the use of plas- 

From the Departments of Surgery and Mediane of the Um 
Acrsjti of Rochester School of ^Iedlanc and Dentistry and the 
btmng Mcmonal and Rochester Muninjial Hospitals 
Presented m the Forum on Fundamental Surgical Problems 
before the Chmeal Congress of the American College of Surgeons 
boston No\ ember 3-7 1041 


ma in shock have not been concerned primar- 
ih' with the concentration to be injected 
Alscver has used dilute plasma, but the most 
commonly used form has been whole plasma 
Hill (8, 9) and Ins coworkers have advocated 
the use of 4 times concentrated plasma in both 
the prophvlactic and therapeutic treatment of 
shock This departure from the more common 
methods of treatment is stnkingly conven- 
ient, but depends on the presence of available 
body water to restore the circulating blood 
volume 

The recognition that the diminished blood 
volume IS one of the fundamental principles of 
shock has led to an exhaustive search for the 
method of its development and the location of 
the fluid lost The theory of traumatic toxemia 
(Cannon) postulates a generalized capillarx' 
pcrmcabilitj’’ resulting from a toxic product 
elaborated at the site of trauma The im- 
portance of local fluid loss at the site of trauma 
was emphasized by Blalock and by Phemistcr, 
who produced shock by traumatizing the ex- 
tremities of dogs A tremendous amount has 
been written since that time, and it is clearly 
evident that many factors are concerned 
These vary from the process involved after a 
simple hemorrhage from an artery to the com- 
plicated mechanism developing after a pene- 
trating wound of the abdomen with minor 
bleeding The r61e of the sjnnpathetic nervous 
system (Freeman), the r61e of visceral capil- 
lary dilation (Moon) and that of potassium 
(Scudder) are all factors in the mechanism of 
fluid loss, but individually they do not appear 
to furnish adequate explanation The in- 
creasing information regarding circulatory me- 
chanics, water balance and electrolytes, endo- 
crine dysfunction, and anoxia will eventually 
be correlated m a more concise understanding 
of the shock mechanisms 
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EM'EinfEs’TAL MEnBODS wnr tAim b\ josuUr «itli 

Dog* wtijihinj In*n 15 to 35 kBo»tT»in*wtre wi 18 gsoje nttdle intbout b«oc»taw ootI 
u«d m aJl of the cxpcrimenti and tbock wa* when the atdoqj prcnure wm >Tiy low Tw 

C rodoced b> peritooe*] traama under ocm pentooeaJ caWty wm expoted threrugh a mW 
utal aonttwsU A tjT^cil experiment wa» line Incsion witi ortiol hemofUio. The e&- 
performed In the foUow^g manner The dog Ure ctuD bowel from the duodentnn to the 
dH not recel\-e food 00 the ereniog before, cecum was delhTred and gently tranmatned 
but was gwen water Itb On the morning with a flat bUde retractor The bowel wu 
of the eoperiment it was gi\TQ 008 gram of held between the finger* and a aniforiB Wow 
morphine aubeutaoeoud) and half aa boor was delhrrtd on the aotlmaentenc turfacr 
later sufficient veterinar. nembutal (ntra U waa nece*aar> to repeat the traocu a kc 
tTQouilr to produce Darcods. Thu method of ood time when deaHog with larger dop. The 
admlEustration was found to be the most salts- fluid which exuded from the trauma tutd bow 
(actors becasiae of the great s-ariatkin in the el was colleaed e3traperitoneaII> and the 
tolerance of the bdisddual sphnal to nem bowel was cosTred with oiled silk to presTot 
butaJ- The control pl>Mna \olume was deter erapoxatiorL ITaaiaa was iji)ected latriTTB- 
mined after one half hour of anestbeiia, when oouv b) grasdls and a hlurpfay dnp bolb 
the animal could beconddered to ha’.'creeched was hissed in the sjatem to regulate the 
a basal leswl The femoral artef> was then flow at 40 to 45 drops per minutt. 
carmulated and attached to a recording mer Blood pUsma was infected In three diffemit 
curj manoiueter The blood pressure traemg conceolratlcm*, that is, as whole irodilutfd 
was recorded on a snwked drum- Blood som plasma, as ooe half dH&lloQ plasma, and as i 
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times concentrated plasma The half dilution 
was prepared by adding an equal volume of 
normal salme to whole plasma, and the 4 
times concentrated by redissolving lyophile 
plasma m one-fourth the ongmal volume of 
distiUed water The prophylactic and thera- 
peutic efficacy of these solutions was tested 
The prophylactic mjection was started comci- 
dent with the trauma, the therapeutic injec- 
tion was not started until the blood pressure 
had fallen below 80 miUmieters of mercury 
The volume of dilute and whole plasma in- 
jected corresponded to the dog’s arculatmg 
plasma volume The prophylactic effect of 4 
times concentrated plasma was tested with 
correspondingly large volumes The thera- 
peutic effect was determined with the smaller 
amounts which have been suggested for chm- 
cal use 

The pentoneal flmd was collected durmg the 
experiment and its protein content determin- 
ed The ammals were killed at the close of the 
experiment, and sections of the vanous organs 
were removed for rmcroscopic study 
Repeated observations were made of the 
artenal pressure, venous pressure, and circula- 
tion tune Blood samples were collected in 
dry potassium oxalate (2 mgm /c c of blood) 
for detemunation of the hematocrit, plasma 
specific gravity, total protein concentration, 
albumin, and globuhn The arculation time 
was determined by the sodium cyamde meth- 
od (4) The protein concentration was deter- 
mined by the micro-Kjeldahl method, and the 
albumin globulin ratio by Howe’s method 
The gravimetnc pipette was used in the deter- 
mmations of specific gravity (4) The plasma 
volume was obtained by the direct blue dye 
method of Gibson and Evans, the spectro- 
photometer being used Correction for hemo- 
globin was made The accuracy of plasma 
volume deterrmnations may well be ques- 
tioned when the circulation is failmg and the 
hematocnt is 50 per cent or more For this 
reason, only gross changes in volume have 
been considered significant 

EXPERIMENTAL OBSERVATIONS 

The tjqiical reaction of a dog to trauma of 
the bowel is indicated in Graph i There is a 
pnmarj' fall m the artenal blood pressure 



durmg the first 2 or 3 hours of the expenment 
followed, m most cases, by a temporary sec- 
ondary nse The blood pressure then gradually 
falls until the animal displays the typicM 
signs of profound shock with peripheral cir- 
culatory failure 

The time reqmred after trauma for the 
blood pressure to fall and the survival time 
vary considerably in different ammals The 
survival time averaged 8 hours, varying from 
5 to 12 hours 

The pulse rate is usually rapid and regular 
during the early hours of the expenment, but 
frequently decreases with the appearance of 
severe shock The venous pressure slowly de- 
clines and in profound shock it is impossible 
to withdraw blood from the veins 

The blood findings m a typical control ex- 
periment are outlmed in Table I The plasma 
volume slowly decreases throughout the ex- 
penment, with a parallel change in the total 
blood volume The change is less marked in 
the red cell volume calculated from the hem- 
atocnt, which indicates a retention of cellular 
elements in the presence of escapmg fluid The 
red cell hematocnt becomes concentrated as 
the shock develops The specific gravity of the 
plasma decreases The concentration of the 
circulating total protein uniformly falls, and 
there is a marked decrease in the total arcu- 
lating protein The circulation time increases 
as the artenal and venous pressures dechne 
The fluid which exudes from the traumatized 
bowel IS serosangumeous and has a protein 
content varjnng between 3 and 4 grams per 
100 cubic centimeters 

Dogs have been studied without anesthesia, 
with nembutal anesthesia alone, and with 
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Crfiph 1. Tbcnintk effect al vhok ft— ii, Dq( SkacJt lwU4 viuU fioiWU The in 

*’■*'*• jcctioD of whclc plimu in the tbocked utimil 

rtsdts in t lempor&iy liae of the Aitaui lod 
■Msthesu plus tnuEU The blood tnd pliimn venous bk)od pressure Dog 40-180 aeoi{£- 
^'ohmsn, the bern atooits, und the protein de 6es the csusl retetioD to wbole plums (Grtph 
tcrmiaittea tn UbuJtted in Tsble 11 The s) TTx bjecticpo of 150 cubic csntijnrtea of 
fint two groups represent the avertge per plum* rtued the bl^ pressure from 6e to 

centage changes m grwjpa of experimeot* the i le mflllmeteri mercury The effect uu Uins* 
results lo the shock grwD are tiholated in itoiy and the »Tsfm»J died vithio boon. 
dividuiU) The most ttrik^ change noted in The plasma volume vu 965 cubic cestlmetm 
the sbodt group ts the ver^ marked fall In the Imioeiiktelv foOowmg the (njectioci and uitb- 
drculating protein wbeh varied from 3s to 66 fa a hours decreased to joo cubic centimetox 
per (rot of the origin*] cooteot These resolts The plasma fa jectkucacsed a temporary 
cotres poa d (0 the decrease in the nlasma tJon of the hematocrit and a temponirrheb 
volume but are accentuated by the fall fa the the venous pressure. The prophylactic effect 
concentration of the orculatfag peotefa. The of whole plasma a fadlcatea Iw tb resetioa ol 
protein concentration hu never fnereased In dog 40-371 (GrajA 3) This (fog r eceived 800 
this t\T)e of diock. Nembutal anestheii* pro- cubic ceotinictcn of phuma be^olug at the 
duces a dilution of the bematocrll fa the dot time of trauma. In this t\’pe of eiperiiDeat 
maJ dog due fa part to itagnation of red plasma does not peevent the lolthil fall fa 
celU m the spleen The heiDOCDncentTatlon oiood pressure but tends to stabiHie U abore 
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TABLE m —THE EEFECT ON THE BLOOD ViVLTJES OF HALF DILUTION PLASMA INJECTLD 
THER.APEUTICALL\ AND PROPHYLACTICALLY 



Plasma \*oIurae 

C.C, 

1 

TTematocrit 

Total protein 
concentration 

Total circulating 
protein gm 


Dog 40-303 

i 80s 

53 9 

6 S6 

55 0 

Control 

Thenpcultc injection 

570 

60 8 

S 10 

39 0 

Shock 

9 SO 

45 3 

S 06 

48 0 

After plasma 

Doc CO-J 74 

570 

so 8 

5 45 

31 I 

Control 

Prophj lactic injection 

600 

52 7 

S 03 

34 7 

4 hr after trauma 

64 s 

6 s 7 

4 62 

20 8 1 

13 hr after trauma 


the shock level Al the end of 12 hours the 
artenal pressure remained at no millimeters 
of mercui^L and the venous pressure was with- 
in normal limits The large amount of plasma 
maintained the plasma volume at a constant 
level throughout the experiment The hemato- 
ent did not change dunng the plasma injec- 
tion, but gradually increased after the injec- 
tion 

Shock treated with half dilution plasma 
Large amounts of dilute plasma will restore 
the arculation of the shocked dog to an ap- 
proximately normal condition (Graph 4) Dog 
40-202 received 700 cubic centimeters of dilute 
plasma, the plasma volume was increased to 
the normal level, and the hematocrit decreas- 
ed The blood pressure returned to the control 
level, and the venous pressure increased to 
OTthm normal limits 

Injection of dilute plasma gives the most 
uniform response of all the concentrations 
tested Dog 40-274 (Graph 5) was given 550 
cubic centimeters of half dilution plasma 
startmg immediately after trauma The ar- 
tenal and venous pressures, as well as the 
plasma volume, were maintained at the nor- 



Graph 6 Prophylactic effect of concentrated plasma 

Dog 40-341 


mal level for 16 hours The dog’s general con- 
dition seemed excellent at the end of this time, 
but the expenment was terminated by sacri- 
ficing the animal The results in 5 experiments 
have been similar to that of dog 40-274 
Table III illustrates the effect of dilute plasma 
on the plasma volume, hematocrit, and total 
arculating protein 

Four times concentrated plasma The effect of 
injecting a relatively large quantity of the con- 
centrated plasma is illustrated in Graph 6 
Dog 40-341 received 200 cubic centimeters 
with no appreaable effect on the artenal pres- 
sure The venous pressure was fairly well 
maintained until death The plasma volume 
decreased from 774 to 400 cubic centimeters i 
hour before death In this type of expenment 
the plasma specific gravity and the plasma 
protein concentration increase as would be 
antiapated The therapeutic effect of the con- 
centrated plasma is apparently vanable as an 
occasional dog did survive longer than dog 
40-341 In an occasional experiment of this 
type, the plasma volume would remain es- 
sentially unchanged during the injection, but 



Graph 7 Therapeutic effect of concentrated plasma 
Dog 4I-IS 




































Gn^ 8 Tlenpecdc ei coacmtnUd 

4S Cine ccuUMMim W nHaa cKra br »>p>rr»A yi4» 
Dof « 8. 

in ipite of thU the blood pcenare fell folknred 
b\ the death of the aoic^ 

Four tuna coocratnted pl««ma hu beat 
injected istrareocuify Into u *nInMl vfth 
beral drailator> failure If the amoont 
U companble to the quantllr which baa 
been med m a patleot tuflerm^ irocn thodr, 
the effect on the blood praaure, %nM<u pra- 
surc, and on the dog a genetal coocittkiD b 
negligible Repated eiperimenU (6) have 
pr^uerd the tame negati\T rerolt, u demoo 
itrated In Graph 7 

The uae of lour times concentrated pUema 


concentrated was injeded TUs au 

foDoired by a teroporu> haprovnoent in the 
ohaibrioo. 

A-VU.YIII OF MSULTS 
TV t>-pe of p e np benJ drculatoiT fiDure 
prodoi^ by peritooeal trauma em/enns tt- 
aestlaflv mth that prodoced br the usual t\ 
penmental methods. This b characterbed by 
a fall let the arterial and >rKms preastucs, a 
decrease in the plasma N'Dlomc and a coecea* 
Uation of the bematoent Hie plasma protHa 
coDceDtiiUoD uniformly decresjes. TTib b not 
In ag re e m ent with the more geoerally ac 
cepted conc e pt of protein concentration, bet 
does agree vnth the observations of Danpliy 


does not suppl) available water to replenbh 
tbe depleted dimdating plasma volome Graph 
8 representi an experiment in which the dog 
was giirn water br stomach tube when tV 
blood preamre was 70 mSSmetaa of merenrj 
Tbc concentrated plaima was then In^ecirf 
intravenouil) but the circulation was not Im 
prowd It most be admitted that in tius l\'pe 
of shock the absorpUix surface of the bowel 
has been damaged bi trauma, hence thb may 
□ot be a fair triid of the oral administratxm of 
water supplemented by concentrated pl a sm a 
The t\pe of experiment In which concen 
trated plasma seemed to halt a bene final ef 
feet on the bkol pressure n shcjwn in Graph q. 
The dog was giim saline solutton tn fub«ta 
ncous injection when the blood pressure was 
falling INTien tbc pressure had reach ed 70 


who found a decreased concentration in ei 
penmenlal burnsbock. The most striking fn 
ture is the very marked decrease hi the total 
chculatlng protein which raises the lotngmng 
problem ol detennraing its fate. A mojkieT 
able amount can be reco v ered In the perhoneal 
exudate but at the present time it U not po*- 
afbte to state the proportioo lost by tlu» 
route. The data sogyest that there b also a 
cenerml loss of protein ihrongbout the body 
out the eipenmentaJ evidence b not coochi 
sive Tbb wDi be discussed in a fature fsibfl* 
cation. 

The rcsulU indicate that dilate plasma a 
more efficient th«n concentrated plaina in Ux 
prophylactic or tberapentic managemejit of 
experimental periphe^ arcnlatory ftHore 
The intravenous bjcclkm of Urge rohnnes of 
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)nc-half dilution plasma have prevented the 
levelopment of shock Whole plasma has a 
similar eflect The results obtained with the 
roncentrated plasma are at best unpredict- 
ible, and are not comparable to those obtain- 
ed vnth either of the other forms 

The fluid which is lost from the bowel con- 
tains 3 to 4 per cent protein, and it seems 
logical that both fluid and protein should be 
replaced in the same proportion Theoretical- 
1}, the injection of four times concentrated 
plasma might increase the plasma volume by 
withdrawing fluid from the tissue spaces This 
assumes that such fluid is readily available 
J he results of these expenments indicate that 
with the peripheral circulatory failure of shock 
this extravascular fluid cannot be reclaimed in 
eflective amounts by the use of h^^ertonic 
solutions Fluid must be made available by 
parenteral injection or concentrated plasma 
injections will only add to the already in- 
creased viscosity of the blood The increased 
efliciency of the concentrated plasma supple- 
mented b} a saline hvperdermoclysis sup- 
ports this contention 

It should be emphasized that it is extremely 
hazardous to compare expenmental results 
with conditions which occur m chnical prac- 
tice The t}'pe of shock studied in the labo- 
ratoiy' is severe, and vers^ large amounts of 
plasma arc required to be effective How ever, 
large amounts of dilute plasma have been use- 
ful in preventing operative traumatic shock 
(10) Ihe expenments also indicate that ver) 
large amounts of plasma may be nccessarj in 
treating the patient This has also been em- 
phasized bi Dunphy and others If the cir- 
culating plasma volume of a patient is de- 
jiletcd to 50 per cent of its normal amount, the 
usual 1500 cubic centimeter transfusion would 
be cxtrcmelj inadequate in treatment of the 
profound shock \ logical argument in favor 
of the concentrated plasma is that chmcallv 
one deals with a well hjdratcd indmdual who 
has rapidh developed shock following an in- 
jurv \1<^D that the four times concentrated 


matenal might modify the factors leading to 
circulatory failure until the injur}' can be ade- 
quately treated This can only be detemuned 
by extensive climcal tnal 

Expenmen tally supporting ev'idence has not 
been found It appears unhkel} that fluid can 
be reclaimed by h}'pertonic plasma after shock 
has become established 

SUMMARV AND CONCLUSIONS 

1 Expenmental shock has been produced 
by intestinal trauma This t}q3e of shock is 
charactenzed by a reduction in the circulating 
plasma volume, a concentration of the hema- 
tocrit, a decrease m the plasma protein con- 
centration and specific gravity, and a marked 
decrease in total arculating protein 

2 The therapeutic and prophv lactic v-alue 
of half dilution plasma, whole plasma, and 
four times concentrated plasma m treating 
expenmental shock has been compared 

3 Large amounts of half dilution or w'hole 
plasma are more efficient than concentrated 
plasma in tins t}'pe of shock 

4 The large amount of protem lost from the 
circulation has been emphasized 

REFERENCES 

1 Aisever and Aivsue. N York State J Aled , 1041, 

41 126 

2 Bialock, a Arch Surg , 1930, 20 959 

3 Beennan, H j Bnt M J , 1940, i 1047 

4. Browk and Clauk Proc Soc, Exper Biol A Med , 
1039,40 490 

5 Cannox, W B TraiunaUc Shock Surgical Mono 

graphs New York D Appleton and Company, 

1923 

6 Dirspnv, J E , and J G Gmsox Surgery, 1941, 10 

loS 

7 Freeman, N Am J Phj-siol , 1033, 103 185 

8 Hnx, J M Texas State J Med , 1940, 3O 223 

9 HUJ. and PrErFFER Ann Int M , 1940, 14 201 

10 Mahonev, Kingslev, and Howe-wnt) Ann Surg, 

1941, H3 969 

11 Moon, V H Shock and Related Capillarj Phe- 

nomena. New Vork Oxford Um\crsit\ Press 
193S 

12 Parsons, F and PnEMisiLR, D B Surg , G\-ncc A 

Obst , lOjo, SI 196 

13 Robb, G P andS Weiss \m Heart J , 1033, s Oeo 

14 ScoDDER, J Shock— Blood Studies as a Guide to 

Therapj Philadelphia J B I ippmcott Com 
1040 


THE ENDOCRINE ASPECTS OF CHRONIC MASTITIS 
Funher Report on Rite* of E«rogen Etcretion and Re*ulti of 
Hormone Thenpy 

HCnVARD C TA^XOR.J \LD FA-CS. Vcw \ ert. New 1 ort 


F rom i wMllh of dtaicnl observ&tk)D 
ind Ubo™tor> erperiroent, it Is now 
known that the proUfentiw ind it 
roph\ of the epitbellaJ and certain of 
the coniwellve tiMues of the breast dqiend 
upon the rise md fill in the function of s ev er al 
endocmie gUnds, The Intemil secretions of 
the ovai> ire In fict, encntal for the trry 
existence of the mimmir} gland as an active 
organ. Sirice breast tissue b dearly a prereq- 
uisite for the development of chronic mastitU, 
the hormones whicn maintain the breast In 
this state are also nectaBary factors. Regard 
ing this point there cm no ionger be any des- 
agreement \et lo spite of much dbojssion 
of chroruc mastitis u an endocrine disease, 
no one has succeeded in proving thst this 
breast anditioD represents a speohe response 
to an) recognised tipe of glandular dysftme 
txm 

Ihe hnt step toward the eolation of the 
problem of chroruc mastitis b the establish 
ment of what constitates the euentiil tissue 
change taking place In the breast In par 
ticulu it is necessary to consider If chi^c 
mastitis is not actual^ a collection of srvenl 
djsenses each with a dlstlncti\T raorphologj 
ami each with a special set of causatiiT factors 

cLASsmcKTiow or csboxtc mastitis 
Most class IhcatioQs of chronic mastitis have 
been based on email batolockal sections from 
surgical spedmens in which rather localised 
procesees, such as cysts or papfUomas, attain 
an ciaggeiated importance. In considering 
thk from a functional itandpoinC 

however It Is necessary to regard the breast 


benebf frutCrcatWInmaijaaM 


Wuiin rrporU^ i* Ikw mpo ' 

-■ — ■I luLCT afwarrf laM 


as a whole and to base a dudheatioa on 
dlnlcaJ characteristic*, on the gnus 
lioQ of tissue or on the study of hotologlcal 
sections taken outnde of areas of oraun- 
scribed neoplastic actlritv 
Fran our study based on such criteria, it 
has appcaml tK«t there arc easily Huftnf nkh 
able two major types of breast reactim to 
what might proo to be endocrine igcnti. 
(a) In the first tvpc there may be only pre- 
menstrual pain and swelling, bat tuually there 
develops also a tender Dodolar Indoiatioo of 
(he oulef quadrants. Gros section of sad 
breasts reveals a dense shlalng white fibroos 
tbsoc. (b) In the second type there U a milkT 
or ofly seertboD frtMo the ample with pohaps 
some palpable dIbtatWi of the large docti 
beneath the areols. Seetkn rtveab dilated 

tubules of all sues from srhlch may be sooeeaed 
a gransh white or b r o w n fluid mitrnaJ. In 
previous studies efforts have been made to 
detenmne the bbtological basb of these two 
clmkal types (66) and the nature of the an 
gical lesions arising in them (69) 

Tyre t The hbtoJogical changes b the 
breast in which there b only pain and pre- 
menstrual sweffing are difBailt to cvaloite 
because of a dearth of sorgfeaf material frocn 
such case*. In a few sections studied there sp- 
pcared to be onl) a loosening of the pe ri a rin al 
connective tissue suggesUw of an Inorase b 
Interstitial fluid in that area (Fig i) Tba 
appearance has been described u a piei^ 
strual edema of the pcriadnil conneenTe 
tissues and referred to b) Kveial writera 
The condilkn of simple prcmetulmsl pab 
and swelling seems bowew to pass cHrec^ 
into the next stage m which dbkaJI y de 
tectable changes In breast itructure are pits 
ent , . 

In the breast with (MuJe outer 
induratioQ the most Unking blMcJoglcaJ 
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change was found to be a connective tissue 
proliferation, w'hich distorted the gland fields, 
compressing and scattering the small ducts 
and acmi (Fig 2) In man} cases, however, 
it appeared that there was also a proliferation 
of acmi, givmg a morphologic structure re- 
semblmg adenomyosis of the uterus (Fig 3) 
As an accurate description of the process in 
the breast and to bnng the terminology into 
harmony with that used in the pelvis, the 
term adctwjihrosis for this variety of chronic 
mastitis seems most fitting Semb in his 
exhaustive pathological study of chronic mas- 
titis adopted the term “fibroadenomatosis” 
indicating a conception of morphology of the 
disease ver}" similar to the one here presented 
Type 2 In the breast with secretion from 
the mpple (Fig 4) there was found dilatation 
of the ducts with amorphous material and 
desquamated cells m their lumens Periductal 
edema with collections of lymphocytes was a 
common findmg, but diffuse fibrosis was ab- 
sent The pathological process in this condi- 
tion eindently takes place m quite different 
components of the breast structure from that 
m adenofibrosis and leads to correspondingly 
different morphologic results Clinically this 
condition may be called nonpuerperal lacta- 
tion or galactorrhea, but m its pathological 
aspects it appears as duct dilatation with 
stasis of secretions 

With both types of breast disease the areas 
selected for surgical excision contain, as might 
be expected, more complicated types of epi- 
thelial hyperplasia (Figs 5 and 6) These no 
doubt constitute the practical therapeutic 
problems, but it has been the concentration 
of attention on these localized, but perhaps 
only secondary, manifestations of epithelial 
activity that has caused some neglect of the 
generalized breast changes that might permit 
the study of some constitutionally effective 
etiologic agent 

POSSIBLE FACTORS IN THE ETIOLOGY OF 
CHRONIC MASTITIS 

Before the enumeration of the endocnne 
aspects of these two types of chronic mastitis 
it will be useful to consider two hypotheses 
which are, at least for the moment, tenable in 
regard to their cause 


1 According to a currently popular view, 
the cause of chronic mastitis is an excessive, 
prolonged, or unbalanced endocrine stimulus 
acting prmcipally on the epithelium Hyper- 
plasia of the ducts and acmi of the breast 
could, for example, be expiected to result from 
stimulation by the estrogens, abnormal se- 
cretion, from an anterior pituitary hormone 
or the sudden withdrawal of an ovarian hor- 
mone If this concept were correct, chronic 
mastitis would be the actual equivalent of 
conditions produced in the laboratory by the 
injection of various endocnne substances 

2 The breast is, however, also subject to 
effects produced through disturbances m its 
nervous and vascular systems The rapidity 
with which the premenstrual swelling of the 
breast develops each month can indeed only be 
explained on the basis of a vascular reaction 
with an increase in the fluid content of the 
mammary tissues Such a fluid increase may 
be due to the ovanan hormones, which are 
known to cause a general fluid retention (70) 
as well as a concentration of fluid in certain 
portions of the reproductive tract (4, 5, 78) 
Vascular change may also be mitiated through 
the nervous system, as shown in recent ex- 
periments on the mammary blood volume of 
cattle (59) and m reported examples of sud- 
den increase in the size of the human breast 
after psychic stimuh (67) 

That permanent orgamc change m breast 
structure may be the result of an alteration 
in the chemical environment of the cells, 
caused by local vascular disturbances, is an 
easy hjqiothesis to offer, but difficult to prove 
Chronic congestion has, however, been held 
the cause of pathological effects m various 
parts of the body, but particularly m the 
organs of reproduction In the femde it has 
been held responsible for the sclerotic and 
cystic ovary (33), for adenomyosis of the 
uterus (48) and for the so-called chronic 
parametntis (28), in the male for prostatic 
hypertrophy (41) Adenofibrosis is a disease 
ansing in a related organ with morphologic 
features very similar to those of adenomyosis 
and prostatic hypertrophy 

At least two theones must therefore be 
considered for the etiology of chronic mas- 
titis The first asserts that the condition is the 
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rcnlt of ibitonnal itlmnlatkm of the breut^ 
portJaikriy of the epithelium bj one of the 
ON'triui bonnonei. The secomi Niew soggeu* 
that u « rwoit of ncn’oo* *nd perfi»pi cndo- 
crijw *tlmull the brcut becomes the seit of 
chronic or rtpe*ted vtsculir congesdoni, pro- 
duanp condidotu thst lead e\-cntU4n> to a 
fibrous or an adenofibroHs in which later 
secondary epithelial chanra of all »rti ina\ 
de%Tkjp TTie e\"ldeDce for these two coo- 
flictm* \Tcirs wlli be taken up under five 
pnoopaJ headings. 

CLuncAL cnAaACmiSTTc* or caaoinc 

UASTml 

The s^mplams and signs of the two tj'pes 
of chronic mastitk give the chnt,4»n at once 
some indication of the nature of the coodi 
tioni. 

The pain and swelling which are such Im 
portaot aspects of iht adfnofibTCtls ly^ have 
been aaoibed b\ some wnters to the ore 
meoitnial proCferatioD of breast epithelium 
(55) and b> others to the dhtentlon of the 
ducts with desquamated ceOs (14) Actual)) 
there b little morphologic oideuce ether for 
a C)'dical probferatuo or m^cal desquama 
tion of human breast epitnehum. It ■eems 
almost certain, 00 the other hand that the 
premenstrual tension of the breast with Its 
aasoanted tenderness is due to a regular)) 
recurring iwicular cug urg e m ent or tncrcase In 
interstit^ fiuids. on thb basb would 

of coarse Ik increased when fibrosb of Die 
breast u present and the pr em enstrual swcB 
ing of the susceptible perttonal tissues most 
taic place within a relatively unjdeldlng 
fibrotic strosna. If an analog) is to made 
with the sjTnptomi of any pcli-ic condition, 
it most he with the oongestire t)-pe of d)-»- 
menorrhea, with iu cfaaracteTistfcany pre 
menstrual discomfort or perhaps with adc 
Dom)'osb and cndomctriois. None of these 
Is DOW regarded as essentnD) an eodoorine 
disease. 

SarttioH from the nipple b, however a 
fj-mptom whkh points in a rather different 
direction The source of some nipple cfls* 
charge U nndoubtedl)’ local as In the instance 
of serous fluid coming from a duct containing 
npapOloma. Incasesinshkhthcreaaimllcy 


secretion from many ducts of both brcaitj or 
a discharge of semisolid, faUj matnial, ik 
functional response of the breiist to Its nstnnl, 
endoamc stimulus b cioselv fmltateA Here 
then an codocrlne cause seems likely from tie 
H mtf 1 fiodmgs 

couPAsisoK or TiiE luaTOLOOT or ciTtomr 
UAAlim HTtH BR£AJT CHAXOES IXmi- 
UEKTALLY PlODtfCEO BY nOtUOYtS 
Tl« second point conerms tl* mtsy it 
tempts to reproduce the dbeasc m ■nhrah br 
tlic administration of endoerloe substinccs. 
With the injection of vinous bormooei, eine- 
ciallv tlw estrogens, pathological proCfentai 
of the cpithclbl etenenU in the mammiiy 
gland cckainlv ocniri {9 2^) Some wwkas 
hat'c Insisted on the shnnirit) ifootUmiitj 
of these Induced tbsoe efaan^ with those of 
the spontaneous!) developing chnantc roii* 
tllbof women (ii js 36 37 38) ThUqnes- 
tloa of course itriko at the root of the prob- 
lem beeaose If the lahorttoey lesoDS are the 
same as those found in human chronic mas- 
tltb, the cause of the latter cQwase b alresdr 
known If the) are different, new factors oe 
an endrd) new hypolhesb must be nufit 
A s>-stemstK: attempt to compare the hk- 
tology of chronic raAMtitSs «ith the lesiccs 
ardfidall) produced in aninjib bn bonnooe 
■d fnln ktrstWi was rcc e ntK made at the Me- 
morial Iloipital (69) ‘sections from lOJ CMCS 
of human chronic mastllb srere first stixflol 
and the lesious tabulated. For comparbcin 
the mammary glands of 163 rake that 1*1 
been treated with ooe of four different her 
roonc substances were era min ed. The es- 
sential change produced In the mice br estro- 
gen admlniitration was a prollleratkin of new 
adnl There was iGgfat epithelial byperpb'a 
0^ the duct Imlng and sometlmei dihUOoo 
of ducts with desquamabon of cells and ftiMi 
of tcCTctioo Fibrosa though reported to oc 
cur after bonnooe adminktriUon (1 »6) ^ 
a roost Inaigmficant feature In our series cf 
animals. . 

From this study it was cooduded thst w 
changes of adenofibrosb, » hfch 
ptaey to a large eitcnt In the jnterstitbl tk 
■ucs, are not Identical with tboae produOT k 
the laboratory by bonnooe injections (rig 7 
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Fig I Intralobular “edema” of the periacmal connec- Fig 2 Adenofibrosis of the breast with fibrosis as the 
tue tissue predommant process 



On the other hand, effects somewhat com- 
parable to those found m women with dilated 
ducts and a non puerperal secretion are pro- 
ducible by these means (Fig 8) 

NATURE OF THE ASSOCIATED DISORDERS FOUND 
ELSEttTIERE IN THE REPRODUCTOTE TRACT 

Gynecologic mvestigation of the patient 
tMth chronic mastitis must jneld facts of 
considerable significance, for it is almost cer- 
tain that an} constitutional agent capable of 
affecting the breast must have its effect on 
the uterus also Thus a glandular disorder 


producing chronic mastitis should cause at 
least disturbances of menstruation and fer- 
tility On the other hand, were a chronic con- 
gestion resultmg from nervous or hormone 
factors prominent in the breast disease, signs 
of a similar condition might also be expected 
m the pelvis From previous articles reporting 
the gynecologic status of patients with chronic 
mastitis, four aspects may be selected to stress 
again (65, 67, 69) 

The menstrual history Disturbances of 
menstruation certainl} affect a mmonty of 
women with chronic mastitis A decrease in 


SURCER\ G\AFCOLOG\ A>.D OBSTFTRICS 


3^0 



the amount or doratioa of the nwnttrual flow 
In women with painful bretrti h* bowt^xr 
prt%’iouiI\ been dcKribed b) at feast 7 dim 
aaru (69) From a total of *61 patlcnU de 
n\Td from two aerka of pubUihed cmaea (67 
69I It b abo our opinion that thb aiiotna]> of 
menatruatioD ii al^&caotly more frequent in 
patknti with the engorgement hbroab ayn 
drome (adeoo&broab) than In normal wodoi 
of the aame age groups (Table I) The sig 
nihcance of tlu scant menitniation In these 
cases b mt dear B<)ttnd the ^ple fact of 
the abort flow there Is lictle reasoo to scppoic 
a primary imderfonctjon of tbe ovary It b 
at least as Ukel> that proc eas a taking place In 
the interstitial tissues of the breast are re 
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peated in the pelvb to cause a kca] Intn 
lerroce with the blood supph fa the utms 
with a locally condilxncd dmimutioQ fa flow 

Oik point at least fa regard to the oterfae 
function of ihcM patients b (mite dear Tbdr 
endometrial pattemsgTvenomdlcatiosafasT 
excesaivt bormoDe stimnlatioD (6?) Perhaps 
tbe mo«t popolar endocrine bypothiab dTerra 
to eiplajn chronic mastitb b that of an ei 
cesd\'e estrogenic and a defldent corpus 
luteum actintt The effects of thb trpe of 
cUfturbajKe on tbe ntems have long been 
recognurd as a c^wtic hyperplaiia of the en- 
domelrlum usually assorted with a mctroc 
rfaagu 'ket patients with chronic mastitis 
arc not espedldly susceptible to thb dbeisc 
nor do gynecoio^ patents with endometnsl 
hx'peryJa^ show any tcndepcy to tbe de 
vdopment of breast dborders of thu t}pe 

In K>nx contrast to the patients with adeoo- 
fibrosis there b among the w iau en with non- 
poerpcral secretion a higb modcoce of pro- 
longed menstrual fatervab or ameDorrhea 
(Table U) nib may fa theory be fatcipreled 
as the result of a persistent corpus fateuni or 
prrtuips of periods of depressed ovarian func 
tion daring which eicesahx anterior pituitary 
act! Htv b released. 

Rtprodudirt and ladaUan kuiaria In our 
group of about a half of aH patients with 
tbe adenofibrosb tnK of chronic mastrtb haw 
had 00 chUdien C^aWc ITT) srhile erver 80 per 
cent of those with Donpueiperal lecrelioo have 
had f ull term pregnandei. On the basb d 
this DOW fairly coosiderabJe series It sppcsi 
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Fig 7 Estrogen produced acinal h)'perplasia of mice 
above, m contrast with spontaneous adenofibrosis of 
nomen, belon 



Fig 8 Estrogen produced duct disease in mice, above, 
m contrast with dilated ducts containing secretion in 
women, below 


that adenofibrosis is definitely more common 
in the unmarried and m those who, though 
mamed, have not conceived The question is 
open as to whether the failure to bear children 
led to the chronic mastitis or the conditions 
associated wnth the disease predisposed to the 
relative steriliU 

The pathology of the ovary tn cases of chrome 
masUlis Manv of the hj-pcrplastic or neo- 
plastic conditions occurnng in the female re- 
productive tract have been associated by some 
observer with “cystic ovaries,” and among 
these chronic mastitis is no exception The 
functional significance of such ovaries is, how- 
ever, not known In one group at least the 
ovarj" with small cysts may be quite fibrotic 
with a reduced rather than an mcreased func- 
hon (33) Nothing in the appearance of the 
Ovanes observed dunng gynecologic opera- 
tion in women with adenofibrosis of the breast 
suggests a hyperfunctiomng organ (67) 

Organic lesions in the pelvis The cause of 
breast lesions has frequently been attributed 


to organic lesions in the pelvis The most far 
reaching claims for this viewpoint were made 
by a former president of the American College 
of Surgeons, Dr C Jeff Miller, who reported 
the cure of breast conditions following opera- 
tions for fibroids, for retroversion, and for 
adnexal disease Our expenence has not been 
as satisfactory Of 24 patients with chronic 
mastitis in whom gynecologic therapy for co- 
incident pelvic lesions was earned out, 8 were 
apparently cured of their breast disease (65) 
Since this is about the proportion m whom 
spontaneous cures or remissions may be ex- 
pected, it IS improbable that such miscella- 
neous pelvic lesions can be held responsible 
for breast disease 

Nevertheless, it remains probable, unless 
chronic mastitis is due to purely local factors, 
that some equivalent process should be found 
taking place in the pelvic organs of reproduc- 
tion On the basis of a large senes of gynecologic 
examinations it has appeared to us that such an 


table I —DURATION OF MENSTRUAL BLEED- 
ING IN TW^O TYPES OF CHRONIC MASTITIS 

Abnormal 
Adenofibrosis secretion 


Total No cases 261 93 

Normal penods, per cent 75 i 64 5 

ohort penods, per cent 168 172 

^ng penods, per cent 38 43 

^enorrhea, per cent 4.2 7 S 

•Menopause, per cent o 64 


TABLE n —MENSTRUAL CYCLE IN TWO 
TYPES OF CHRONIC MASTITIS 

Abnormal 
Adenofibrosis secretion 

261 93 

71 3 44 I 

13 8 2$ 8 

99 140 

42 7 S 

o 64 

08 21 


Total No cases 
Normal cycle, per cent 
Long or irregular cycle, per cent 
Short cycle, per cent 
Amenorrhea, per cent 
Menopause, per cent 
Others, per cent 
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the tmount or duntlon of the memtruel flow 
In wiMtten with painful brenata ha howev-er 
pftMOUilr been described bt at least 7 ellnl 
daw (69) From a total of 161 pallmU de 
ris’cd from two aerie* of puHiabed caae* (67 
69) It li aho our opinion that thi* aaoaulx of 
meratnutioQ b algnlficantl^ more frequent in 
patient* with the eogor ym ent-fibroib lyn 
drone (adeoofihroaa) thu in normal wocnst 
of the tame age group* (Table I) The tig 
nificance of the scant menatruatan in these 
cates b not dear Be^TiQd the nmpie fact of 
the short flow there b httie reason to sappoae 
a primary mideTfimctioo of the 0%'ary It b 
at least as likcl) that proceoes t«Hng pUce In 
the interstitial tbsoct of the breast are re 



ad^TwnTtn^ proSIentjea om <i 



Flf. 6 LcoSttd duct kypoplssiH h om tW 
sora&l Mcmio*. 


petted in the pclt-b to cause a local bter 
fertoct with the blood fupri]\ in the ntma 
with a local]) coodJtioocd diminutJctn m flow 

One point at least In irgaid to the trteriae 
fonctloei of these patients Is quite dear Tbelr 
eDdometnil patterns (dvT no mdicatloo of utj 
eiceaslTe bonsone itimalaUoa (6?) Perhaps 
the most popular endooine hypothesis oflern 
to erplain mronic mastitB b that of an ei 
cess\'e eatr o genk and a defiont corpui 
lutenm ac1iTlt\ The efiecta of tiin t>pe of 
dbtoHance on the uterus have long been 
recognbed as a 9 '*dc h>T3eTpksfa of the en- 
dcKnetrinm, osuall} assorted with ■ metror 
rhagia. \et patlats with chronic mastitis 
are not cspecuBj susceptible to thb dsetse 
Dor do g>iiecolo^ pntienU with cndoroctrlal 
bTperplasia show any tendcnc) to the de- 
yT t epment of breast disonkn of thb type 

In some contrast to the patients with adeno- 
fibross, there b among the women with nen- 
pnerperal lecrctJOD a high Incidence of pro- 
longed menstinal Intcrrab or imeoorrbet 
(Table n) Tb« may In thcorj be mteipretcd 
as the reiilt of a persistent corpus Inteom or 
perhaps of periods of depre s sed o\-arian ftme 
tioo during which cice*ir\T antenor pltultsi) 
activitj b relesued, 

R^p^ucim and fortai/e* kltierUs In ocu 
group of cases about a half of ah patients with 
the adenofibroab type o f efar ook mastltb hart 
had DO chfldreo (liable m) wbflc over 8c per 

cent of those with ooopoerperil sccrttfca hisw 

had full tfrm pregnancies. On the basis of 
thb DOW fairly considerabJc •cries It appears 
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Fig 7 Estrogen produced acinal hj'perplasia of mice Fig 8 Estrogen produced duct disease in mice, above, 
abo\e, in contrast mth spontaneous adcnofibrosis of in contrast \nth dilated ducts containing secretion in 
women, below women, below 


that adcnofibrosis is definitely more common 
in the unmarned and in those who, though 
matned, have not conceived The question is 
open as to whether the failure to bear children 
led to the chronic mastitis or the conditions 
associated wnth the disease predisposed to the 
relative sterility 

The pathology of the ovary ui cases of chrome 
mastitis Many of the h)'pcrplastic or neo- 
plastic conditions occurnng in the female re- 
productive tract have been associated by some 
observer with “cystic ovaries,” and among 
these chronic mastitis is no exception The 
functional significance of such ovanes is, how- 
ever, not known In one group at least the 
ovary with small cj-^sts may be quite fibrotic 
with a reduced rather than an increased func- 
tion (33) Nothing in the appearance of the 
ovanes observed dunng gynecologic opera- 
tion in women with adenofibrosis of the breast 
suggests a hyperfunctioning organ (67) 

Organic lesions in the pelvis The cause of 
breast lesions has frequently been attnbuted 


to organic lesions in the pelvis The most far 
rcacliing claims for this \acwpoint were made 
by a former president of the Amencan College 
of Surgeons, Dr C Jeff Miller, who reported 
the cure of breast conditions following opera- 
tions for fibroids, for retroversion, and for 
adnexal disease Our expenence has not been 
as satisfactor}' Of 24 patients with chronic 
mastitis in whom gynecologic therap}'^ for co- 
incident pehne lesions was earned out, 8 were 
apparently cured of their breast disease (65) 
Since this is about the proportion in whom 
spontaneous cures or remissions may be ex- 
pected, it IS improbable that such miscella- 
neous pelvic lesions can be held responsible 
for breast disease 

Nevertheless, it remains probable, unless 
chronic mastitis is due to purely local factors, 
that some equivalent process should be found 
taking place in the pelvic organs of reproduc- 
tion On the basis of a large senes of gjmecologic 
examinations it has appeared to us that such an 


table I —DURATION 

OF MENSTRUAL 

BLEED- 

TABLE n —MENSTRUAL 

TYPES OF CHRONIC 

CYCLE IN 

MASTITIS 

TWO 

ING IN TWO TYPES OF CHRONIC MASTITIS 

Abnormal 
Adcnofibrosis secretion 

Total No cases 

Adcnofibrosis 

261 

Abnormal 

secretion 

93 

toiai iSo cases 
^rmal penods, per cent 
bbort penods, per cent 
^ng penods, per cent 
^enorrhea, per cent 
■Menopause, per cent 

261 

93 

Normal cycle, per cent 

Long or irregular cycle, per cent 

71 3 

44 I 

75 I 

64 s 

13 8 

25 8 

16 8 

17 2 

Short cycle, per cent 

9 9 

14 0 

38 

43 

Amenorrhea, per cent 

Menopause, per cent 

4 2 

7 5 

4 2 

7 5 

0 

64 

0 

64 

Others, per cent 

08 

2 r 
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T\BLE ITL— RETtODrCTm; mSTOlT K 
■n^O TITES Of CHIONTC UATmTS 


ToUl V* cun 
Sicffe. prr crnt 

MtTTM ■^pcTfoucm. pCTcnl 
Mtrried Bfainman* oalr pcrccmt 
Married Uk ctDdrwu p« ctot 


t 6 




Miocutni coaditvon doe* fr«p>aiU> T^h 
l*ie» the form of a df*ca*e acircelv referred 
to m the \iticncan literature but irldely di»- 
cussed abroad under the name of chron>c pd 
vie congestion (15I or chremk paramelrlti* 
(»6 37 38 40) Accorduif’ to Frenod chronic 
parametnUJ begira ai a vaacular eogoffe 
mat aub U U perilits ends as a general 
fibrotl* of the pcl\'ic iopportlng structure*. It 
11 fntereitltig that la hh patients with chronic 
parametritis Freund described palnlol breast 
Dodnlea, while we ha\-e loimd that neari> a 
third of the pallenti with the tj'ptcal engorge' 
ment fibroais sMidrome In the breast exhibit 
the broad ligament tesderBeu ao dttneterh- 
tic of the (k^ptioQ* of chroolc parametritis 
(Table It t* possible furtbermore that 
some of the paltcnti with ctsuc ovane* " 
mth supposed salpingo-ooi^ritls aod with 
•cvere erosjooj of the oenm bdon* m this 
group \\ ere the) added the diiucal uKidence 
of pdvic congestion In women with premen 
itrual breast s}mptomj mrght euDj' reach 
50 per cent It appear* then that a tynJr«mr 
ef ckKk Ttucuhr cnffirjrmrnl and /Jomr arr 
/eabtrr* don tflen accirr tiwtuUamr 
otLsly i« hteasi and 


ASaSHW Of UlEfE TOE ITOtllOVI EXCBtriOX 

In a prevkm* itudj the rate* of estroRen 
cimtion aod blood kvxl figure* on 3o women 
T\BLE n — ntrQCE>.c-\ or cxstcoiocic 


with various tj-pes of benign breast 
were presented (67) >10 aboormalltles acre 
found at that time which could be regarded 
as characterhtic of anv group of tbc*e cases. 
At least two records of similar work ha>T been 
reported since that time ^inleand laulien 
studied the cjde* of a case* of “mastopatiia 
chronica and found a low estrogen acretion. 
Opporsitc condosion* were reached b\ Bccher 
and Geacfalckter who made detcrminatkms of 
ibc estrogens and pregnandiol In the urine of 
patients with mastodi'nla and adenosis and 
condoded that these cases had a corTxts lateum 
deficlencv or a reUUw hj^pereslrirdsin 

StDce OUT report of igjA q further patients 
have been stuoicd with reiised tedmfeal pro- 
cedure*. These case* Induded 3 normal w omen 
3 with pronounced pofn and engorgrroent 
of the breasts and 3 w ith a bfUteral secrrtkia 
of a mQk-fiLe fluid 

Tfct qnn rmfd^yrd In kfirmtae vmj In 
each case all of the urine excreted during the 
cj-de was eoUerted In 73 hour lots. The ongl 
iotest had been to detemioe sitnultane 
ousi) the ticrtbcm of total eitrogeni, of pn7 
uuj of gccLidotroplc substance*. 

TV rstnwTOS \m tnmled with iGckt rs«E- 
fi es H wsmrrlJnit Lie iBetbod drwnbcd by Sailb 
sod SniJtb (6 6 } llydrolysts s« earned out 

flnt by fee besin s joo culac ceDtlasetrr 

spednea wiik 4 cubic ceailiartm of coeceatrsted 
b>ditidii]oTic dd. The urine au then ertrseted 
(or 48 hours ith heiBcii sad the ei tract rejse*mt 
i f s ccweertrslion e 4 hundred tirar* s»^>ed 00 
castrated wUt mice For tiu* fairpow 6 «rsrrd 
mice pnaxd 8 days prevVarJy ere vd for e^ 

lofecOcn levd \ reset ten a ti accept rd ss pod^ 
ooJ/abeo of tbM bJbuIs shosfd foUf cwnilVd 
nnc^T' end point ewe ass 

equJYr' ‘ S tSBHns ^ 
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to publish the results on the 8o measurements of 
pregnandiol that uerc made With this reservation 
it ma\ be stated, however, that no abnormal trends 
in pregnandiol excretion Were evident in the group 
of menstruating women with chronic mastitis 

Descriphon of results lu the p subjects studied 
Although this work ■was based on the study 
of only 9 sub3ects, the following histones of 
the 6 w'lth chronic mastitis show that the}'- 
were in each instance extreme examples of the 
tj^es of disorder they were selected to repre- 
sent Changes m total estrogen excretion, if 
any exist for these conditions, should have 
been apparent in such a group 

Cases i, 2, and 3 These were young, unmarried 
women wnthout breast or pelvic disease The menses 
were normal except that dunng the study of i case, 
an unexpected delax was encountered The estro 
gemc hormone excretion in these cases for the month 
amounted to 3500, 4600, and 4000 mouse units, 
respectively Gonadotropic substance was detected 
in measurable amounts at the time of ovulation m 
2 of these cases 

Case 4 RE, admitted September 18, 1937, was 
a mamed woman of 29 jears with a history of a 
single pregnancy, ending in a month miscarnage, 
6 months before her admission to the clinic Men- 
struation had characteristically been of the 21 to 
24 day cycle tj^ie with long 7 day periods Since 
the miscarriage there had been marked premenstrual 
breast pain 

The patient remained under observation in the 
clinic for a year, during which time she continued to 
complain of severe premenstrual breast symptoms 
associated with lower abdominal discomfort and 
backache, dyspareuma, and leucorrhea A condition 
of anxiety dependent on home conditions was evi- 
dent 

Examination of the breasts on several occasions 
showed them to be medium in size, dependent, very 
tender with a moderate outer quadrant nodularity 
The pelvic examination showed that the fundus 
was normal in size and position, but with marked 
tenderness on any manipulation of it The adnexa 
and parametria w'ere tender, the cervix hyper- 
trophied with an endocervical discharge 
Hormone assays were carried out, beginning with 
a menstrual period of June 9, 1938 and ending with 
the onset of the next period 26 days later The total 
excretion of estrogens was 1282 mouse units No 
gonadotropic substance was found, but death of the 
t«t ammals resulted m a failure to get any record 
of 3 specimens 

Cases J G , adrmtted November ii, 1937, was 
a woman of 28 years, twice married By a former 
niwband she had had 1 child, now 11 years old, 
who had been successfully nursed for 7 months A 
second marriage of 4 years’ duration had been in- 
icrtilc, although no contraceptives were used Men- 


strual penods had alwaxs been normal, occurring 
everj' 28 days and lasting 6 dax's A suspension of 
the uterus had been performed 3 years before ad- 
mission 

The present illness, having its onset 8 months 
previously, consisted in a bilateral premenstrual pain 
and swelling of both breasts beginning 7 to 14 days 
before each period Examination showed the breasts 
to be medium in size, tender with moderate nodular- 
ity of the left one and marked induration of the 
right Peine examination showed the fundus to be 
normal, a little tender on motion, the adnexa, nor- 
mal, the cervix, moderately eroded Dunng the 
patient’s year of observation in the chnic she de 
veloped backache, premenstrual pelvic pain, djs- 
pareunia and dysuna Cystoscopic examination 
showed only a trigomtis and the urine was sterile 

Hormone assays were begun with the period of 
April 8, 1938, and continued for 35 days of the cycle 
The total excretion of estrogens was 6030 mouse 
units Gonadotropic substance was present during 
2 three day specimens of the cycle, but these un- 
expectedly were the days immediately after the 
menstrual bleeding 

Case 6 H J , admitted December ix, 1937, w'as 
an unmarried girl of 24 years, who'e periods had 
always occurred at 35 day intervals and been so 
scant as to be described by her as "negligible ” 
There had always been moderate pelvic dysmenor- 
rhea, but for 7 years there had been m addition very 
severe pain and swelling in both breasts for 2 weeks 
before each menstrual period 

Examination showed a rather slender girl with 
large breasts, diffusely thickened throughout and 
markedly dense and nodular in the outer quadrants 
The breasts were also very tender No pelvic ex- 
amination was ever done 

Hormone assays were carried out during the cycle 
beginning on March 13, 1938 The total excretion 
of estrogens was 5085 mouse units Gonadotropic 
substance was present in the specimen representing 
the fifteenth, sixteenth, and seventeenth days before 
the following penod 

The patient was later treated with progesterone 
before her penods recei-ving 3 units during one 
month and 15 units the next Before a subsequent 
period she received 150,000 units of estradiol ben- 
zoate, without affecting the breast symptoms or the 
amount of menstrual flow 

Case 7 B S , admitted January 23, 1937, w'as 
a mamed woman of 38 >ears, the mother of 2 chil- 
dren, ages 7 and 12 They were each nursed only 
I month on account of painful nipples The men- 
strual periods formerly occumng every 28 days and 
lasting 4 days had stopped abruptly and without 
apparent cause 3 years before admission Since that 
time there had been shght spotting on 3 occasions, 
but none dunng the previous year Mushes had 
never developed 

For 7 years there had been a discharge from each 
nipple Eight weeks before admission there had 
been a sudden swelling and hardness of the left 
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^dit The eacTttloa of ertrofetB dujinj ihh time 
nu 896 nvnae aniu, a low figure but no (ocado- 
Utnfe aubstioce Viu dcmoiKtra^ 

Cam A K G dnittedj miary ij, at 
marrtrt] nornan 0/^8 hh » chiklrm, fed 7 inJ 
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iorae piln and cormderable cCinjc of iti# brrart 



TAYLOR ENDOCRINE ASPECTS OF CHRONIC MASTITIS 


335 






£9 23 17 U 6 H 



Itejrs befor* saenv^i 


Chart I Total estrogen excretion in normal women and in chronic mastitis 


Examination on May 3, 1937, showed the breasts 
to be medium in size, soft and dependent From 
each breast large quantities of milk could be ex- 
pressed in thin streams Pelvic examination showed 
no masses in the pelvis and httle evidence of atrophy 
The seUa turcica was later found by x ray on July 
18, 1938, to be “very small and the postenor sphe- 
noidal process thin ” 

Four complete sets of hormone determinations 
were made on this patient (Chart 2) (a) The first, 
earned out from March 3, 1937, to April 28, 1937, 
yielded 4,284 umts of estrogen Gonadotropic de- 
terminations based only on the microscopic exarmna- 
tion of the ovaries gave 1 positive reaction (b) 
Beginning May 3, 1937, the patient received 4,000 
international umts of amniotm 3 times a week for 
a month The breasts were unaffected Determina 
tions of unnary estrogen from May 16 to June 16, 
i 937 i dunng the penod of adrmnistration sug- 
gested an actual fall in excretion This month’s 
urine was extracted in dupheate by 2 separate 
methods using benzol in the Smith and Smith ex- 
tractor and ethylene dichlonde in a simple stirnng 


apparatus The figures for the two methods were 
2,177 and 1,751 respectively (c) Beginning on June 
18, 1937, the patient received 3 injections weeklv 
of 50,000 umts of estradiol benzoate for a total of 
600,000 umts Estrogen excretion rose to 17,318 
umts for the 30 days of this study During this 
month the breasts were somewhat more swollen 
and tender than previously, but no diminution in 
secretion occurred (d) For a few months after these 
injections there was httle improvement and the 
patient complained rather bitterly of the breast pain 
Then improvement set in A further set of estrogen 
determinations made after 14 months and dunng 
this penod of improvement showed the month’s ex- 
cretion to be 4,074 umts, a figure almost identical 
with that obtained in the first month of study when 
the abnormal mdk secretion was at a maximum 
Summary of results of hormone assays The 
results obtained in each of the 115 bio-assays 
for estrogenic hormone have been tabulated 
(Table V) and are shown in Chart i The 
speamens m which gonadotropic substance 
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mere found fn the unne are abo (ndkated in 
the table 

Certain points need to be itrewd 

The moQtb]\ eaxrelloo of estrogens for the 
3 Dortnal sabjects ranged from 3 500 to 4/ioo 
nwuse units. Gonadotropic bonnone was de- 
tectable fai i of these women at lie middle of 
the c>de The nomml estrogen figures are 
dbtinctlv higher than those pre\-ioujl\ re 
ported bj os, the difference apparenU\ being 
due to the additional step of acid hj'drolv'sls. 
The dose agre e ment of the figures for tie 3 
noiTnaJ women is probabli acodental and it 
would be unsafe to consider as aboormal anj 
excretion rate within the range of 1 500 to 
6 000 mouse units a month. 

The first t of the 3 cases of adetiafibrotls 
were married srotnen with symptoms to be re 
garded os doc to an assooited pelvic conges- 
tion In each tbe breast symptoms were of 
short duntwo, but In each changes b the 
texture of tbe breasts were present. Both 
women had oormal menstrua] cjxiet, and i 
had recentl) been pregnant Tbe estrogemc 
hormone excretioa of the s showed a wide dlf 
ference, 1 too to 6,oeo mouse units, b a tingle 
cjxle One showed gonadotropic exoetba 
i>ear the tone of the menstrual cj de 

Tbe third patient was of a different ti-pe 
being a single girl who had bad scant nwnscs 
and seiTTC breast pain and twchinR sioce the 
onset of her periods. No ajinploms suggesthw 
of aasociatea peldc coogestion were present 
The structural bccast changes, alm»t err 
tainl) predosnlnantl) fibrosis, were \Tiy pro- 
nounced Tbe estrogen excrcUon wu 50S5 
mouse units, a high figure, but probahty within 
tbe DOrroal langt. Gooadotrt^ bonnooe at 
the mid point m this C)-dc might be totcr 
preted as evidence ofaiiormalptuItai> sthnu- 
tus to oi-ulaboo 

Tbe 3 of abnormal secretwa illustrate 
the extraordinary \-aiiet\ of chnkal and bor 
mone conditions under which this symptom 
may appear Ml were b married women who 
had borne chOdren but 1 patient was men 
•truating normally (Case 8) 1 bad ceased 
spcmtancouslv at tbe age of 35 (Case 7) ahOc 
1 (Case 0) bad recently undergone a suridcal 
operation with the reiDO\-al of her uterus and 
Ripposedli all 0/ her oiarian tlsaoe. The 


n»nthl\ estrogen excretion b these cajesm 
000 unila, 3 600 units and 4^300 units, re- 
•pectivrlv In none of these mere acesdre 
quantities of gonadotropic bormone detect 
aUcIn tbe urine 

Tbe third case (Chart a) dcser\Ti specii] 
comment for three reasons (i) The figure of 
4.300 units of estrogen excrelioo is a BKi*t im- 
eipeeted finding In a woman who had tp- 
poienlly suffered the surgical remov-al of both 
oiTuies, (a) WTicn estiadxl benxoate to the 
amount of 60 0 .0 0 0 units was given, the total 
catrogen excrctioo fa tbe unne was signlfi 
cantly raised but no altcretion b breast nrnp- 
toma occurred (3) ^\'h<n 14 months later 
the aboormal breast secretion hsd begun to 
dumiush total estrogen excretion b the urine 
was at the same le\'ri as that noted when the 
breast lymptorns were at their height There 
appeared then to be 00 correktioo belacrn 
almnnal lactatioo and estrogen excrebon or 
administration in this exteosiiTly stuBed 
case. 

In )odpng the ngnificance of these results 
tbe general value of urinary asmvs u a meis* 
ure of endoenne fonctioc needs to be coih 
rideted- It sboukl be remembered fim that 
when an estrcgenlc substance is bjected blrs 
muiculariy as little as > to 3 per cent fa recov 
erible b the unne. There fa no reason to sup- 
pose that the lextial thousand mouse units 
of endogenous hormone which appears in the 
urbe during a month s c%cle represents snv 
larger fraction of the total amount being pro- 
duced by that bifividual UTseo contrasts of 
tbe ovarian function of dllleTetit subjects sir 
made cm the basis of their urinary otrogrn 
tbe assumption fa ci-ldcnth being made that 
the cicreDon rates ha\T a pretty constant 
ratio to rates of boimooe production. There 
fa, howevxr LtUe justihcatkm for asrominf 
that this fa true Tbe poidbilJty that tie 
proportion of cffectiw estrogen, which fa fx 
creted may vary grealJi In different fatD- 
\dduali, ta^cn with the large error Inbereot 
In tbe technical methods requires that lery 
large differences bunnsn estrogen be present 
before differences b oiurlan functfcm ma\ be 
dalmed. Simflar commenu must be made 
about the gooadotropre borrocnes a hose study 
b the un nr of noopregnant women has been 
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4264 UNIT! 
StCRTTION niOFUSC 
PAIN MODERATC 


UONTH 
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VAL 




NO TREATMENT 


14 

MONTHS 

INTER 

VAL 


EXCRETION^ 
4074 UNITS 


SECRETION AND PAIN 
MUCH IMPROVED 


Chart 2 Relationship of estrogen administration to rates of hormone excretion and to symptoms in a 
case of chronic mastitis 


given considerably less tnal than has the esti- 
mation of the estrogens The significance of 
the absence of the hormone at the tune of 
ovulation or its appearance on unexpected 
days of the cycle is unknown 
The results show then that m patients with 
the adenofibrosis type of chronic mastitis a 
wide range may be found m total monthly 
estrogen excretion, that the average figure is 
close to that for normal women, that the ex- 
tremes are probably withm the normal range 
and that typical peaks of estrogen excretion 
occur In i case at least gonadotropic hor- 
mone appeared m the unne at the expected 
time for ovulation Women with breast en- 
gorgement and adenofibrosis do not therefore 
display any charactenstic disturbance of ova- 


nan or antenor pituitary function, as deter 
minable by these methods 
In the cases \vith abnormal secretion fron 
the breast a wide range m the figures fo 
nmnthly estrogen excretions was present 
There was also room for the claim m 2 of th 
3 cases that the contour of the excretioi 
curves was abnormal in the sense of an ab 
sence of pronounced peaks m estrogen excre 


tion The failure of large quantities of gonado- 
tropic substance to appear m the urme of the 
2 amenorrheic women of the group is of pos- 
sible interest Some peculianties m hormone 
excretion are therefore present, as might be 
expected with such pronounced disturbances 
of menstruation One cannot, however, on the 
basis of these studies be precise as to the na- 
ture of the hormone disorder m cases of ab- 
normal breast secretion 

THE HORMONE THERAPY OE CHRONIC 
CYSTIC MASTITIS 

The results of endocnne therapy m chronic 
mastitis is pertment to the subject, smce proof 
of the effectiveness of such an agent would be 
strong evidence for the hormone nature of the 
disease A review of the history of hormone 
therapy in breast conditions is a disUlusiomng 
exercise 

Chronic mastitis has been treated by each 
of the new sex endocrmes as they became 
available and, to judge from published reports, 
all methods have been more or less successful 
Substances which have allegedly been followed 
by improvement include the following ova- 
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petloiti tboct tliree-qmjtcn reported tm 
provement or core foUowIng their mppoied 
trcUment 

The ezpUaitloB of t}ie«e •omcvtAt for 
prising rerats h umple eocrugh. The pun and 
pmnenstniAl engorgement ere symptoms 
>'tiying In a giren iracnan from month to 
monthu The patient with thb type of breast 
disease almost Inrambly applies to a physl 
dan in great ansietv at a time of exacertMthm 
of sj-mptoins. It & almcat a certaintr that 
from the peak of symptoms which brooght 
the pahcnt to the di^ some ameQorawn 
will occur In ImmedUtet) succeedltig months 

It has been our ejpqieuce, bo w s er that 
when hbroUc change has developed In the 
breast to an> marked deg ree ahhongh it may 
become 1cm pamfol or even symptom free 
some evidence of sodularit> wHJ periirt al 
most Indefinitely Tbe secretsoa of mllLy or 
oQy material from tbe nipples ts also a con 
ditloQ sub}ect only to gi^ual change It 
lasts IS a rule for many months and even well 
Into the menopause 

^ed ef inJtcUnu of wxous hormonts in 
chronic madilLs Between 193a and 1939, 73 
cases of chrotuc mastitis have been treated 
m tbe Memorial Hospital Breast dmic b> 
Injections of some bonnone preparation. The 




■ubatances employed Included the foOoabg' 
varkms petparaUons of estrogens, b iota 
ranging from leM than 3 coo to more than 
too^xo bteroatkioal nnlts a nxmth estndW 
besoxoate indciseaupto6oo,cceonltsttDoath 
lactogenic ubstance (pinlactin) gonado- 
tropic lotdntring fubstance cotpos btnn 
ana testostanoe prepknate. TlM dtstrlbn- 
tlon of the doiige nnplored, and tbe 
effects of the tbcnpy both aunug ind after 
treatment are gi\'en to detail to Tables ITT 
VTTl,aDdrX. 

From a stud) of Table \TTI it appears prob- 
able that some fa n proi-ement in w p^ of 
adenohbroib occurred dadng tbe cctnil 
months of administiatson of testosterooe pro- 
pionate and perhaps also of prolacUn. Re 
evaluation of tbe rairs after a j-ears, hoa ei ef 
showed that in 00 bonnooe gruop was tbe im 
proveme u l In tbe pam or nodnlarity signifi- 
cantly creater than m the control series 
(Tabica lx and \) Tbcre was Indeed t pos- 
sfUfi^ that the estrogeni actuafly retarded 
recovery itoce the proporbon of iropeovtd 
cases to tbe groups » treated was actniny 
lower thjn could have been antidpated fnan 
■ponUneous remission akme. 

In regard to tbe symptooi of abnormal se- 
cretion one most note that the figures point 
to an imprcrve meu t to ooe-thinl of the hoc 
mooe treated cases, s yean after therapy was 
given On the other band evidence for an 
immediate effect was slight, a point em- 
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phasi7cd b^ the failure of 600,000 units of 
estradiol benzoate to suppress the secretion 
m Case 9 

Effect of radiation of the oeancs In contrast 
to the results obtained when stimulating hor- 
mones are cmplo^ cd, arc those obtained when 
the oiancs arc remowd or radiated The 
cases, in which such therapy for breast dis- 
ease IS justifiable, arc of course exceptional 
Our cxpcncncc witli 18 cases “^o treated (68) 
show tliat pain is inxanabh cured or im- 
proxed and the nodulantv usiialh somewhat 
lessened Abnormal secretion, on the other 
hand, is vcr\ shghtlj affected for some time 
Summary on Therapy F rom this cxTicncncc 
it IS our opinion that glandular thcrapx up to 
the present time has been of no benefit in the 
treatment of chronic mastitis No hormone 
we have used to date has produced permanent 
results exceeding the antiapatcd rate of spon- 
taneous improvement The estrogens m par- 
ticular arc probablj contraindicated m xnew 
of their capaatj’’ to cause epithelial prolifera- 
tion and breast engorgement The androgens 
and perhaps progesterone may produce tem- 
porarj improvement by suppressing ovanan 
function, but there is no reason to suppose 
that these results wall be permanent The sin- 
gle established fact in regard to hormone 
therapv is that abolition of the ovmnan func- 
tion by castration wnll cause cessation of pain 
in almost all cases of adenofibrosis and a slow 
but definite disappearance of the nodularity 

SUMMARY AND CONCLUSIONS 

In Table XI is presented a scheme of the re- 
lationship of different tj^esof so-called chronic 
mastitis It IS presented as a hypothesis which 
seems best to explain the facts now av'ailabic 
on this subject 

There are two types of abnormal reaction m 
the breast which appear to be the result of 
hormonal or other constitutional agents Each 
appears in a purely functional stage, but on 
the basis of each charactenstic organic changes 
may develop 

Type I {adenofibrosis) is at first character- 
ized only by premenstrual pain and swelling, 
which seems almost certainly to be due to 
vascular engorgement or increase in tissue 
fluids A diffuse induration of the outer 


quadrant of the breast due to a proliferation 
of the connective and epithelial tissues is, 
howev'cr, found in most of these cases and 
indicates a second stage A relationship be- 
tween the excessiv^e premenstrual engorge- 
ment and tlie development of the diffuse 
fibrosis IS suggested by the almost invariable 
association of the tw’o conditions Isolated 
nodules of epithelial activitv" produce the 
lumps that require excision but arc perhaps 
purely sccondar\% localized phenomena dc- 
v'cloping on the basis of the general adenofi 
brosis 

Among causative factors it is evident that 
an actively functioning ovmrv^ is a prerequisite 
to the dcv'clopmcnt of this disease Yet the 
mfrequenev' of changes in the cycle of men- 
struation, the usuallv' normal endometnum, 
the inability of vmrious workers to agree on 
any abnormality of hormone excretion and 
the apparent failure of all endocrine therapy 
(except castration) speak against any simple 
quantitative abnormality of sex hormone phys- 
lologj 

The clinical cvudence for an excessive pre- 
menstrual vascular reaction in the breasts of 
these patients is unmistakable and w'lth this 
arc often found clinical signs of a similar dis- 
order m the pehns A general nervous in- 
stability often with local hj'percsthesia of the 
breast is commonlv present in these patients 
Many signs point therefore to the need of 
studjung these nervous and vmscular factors 
to determine whether through such agents an 
abnormal environment may be set up about 
cells of the breast which could lead to the 
organic changes of adenofibrosis 

Type 2 {nonpucrperal secretion) in its func- 
tional stage IS charactenzed by a milky dis- 
charge from the nipple and histologically per- 
haps by slight hjqicrplasia of the acini There 
soon develops a condition in which dilated 
ducts become filled with desquamated cells 
and stagnatmg secretion That penductal in- 
flammation, cysts, and hyperplastic or meta 
plastic changes in the duct lining may result 
when such a condition is of long standing seems 
probable 

In many cases of this tjqie an endoenne dis- 
turbance in the form of grossly disturbed men- 
strual cycles IS quite evident Atypical curves 




Chut A esfc cksBte* ta ci^t, to<Al cirr«l*thi« 
pintriD, lata] bknd aad r^aam volsm*, nrtknKyt* 
Totiznc per cmt ftwcatocm]. W inW atj ktvb 

pretna acd albctw fractfaai caaocBinikn n povywof 
4 dcfi cacii<faHaf 8 aefca •■ (o* protcfi <f(r^ 

Clunga in biocd voiume ifttr IntervmU of jo 
to io minute* irere aJculated from viriitloM 
In the ery’throcrte wiume per craL Hezzu 
tocnt detemmutkifi* were made on beparfo- 
ixrd blood with the Wlnthrobe tube 

'^CTura protein determination* were made bv 
the micro-KJeldahl procedure. Albcmlo and 
gfobuJm were Jcparated bv the u*e ot tt per 
cent aodhim nlphate N^onprotein nitiofni 
deteTTninatkcs were made accordloft to the 
Kock ilcMeekin method (7) modihed for 
reading with the photoelectric coionmclcr (9) 
Afl detcrmfoatioM were made In doplkste 
Blood for plasna transfusloQi, iriibdrawn 
from a gioup of donor dog*, w*i prevented 
from clotting by the tue of bepann except in 
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C%*rt Chaaftla d|Al li'ri ujtkr wTl oixmptr 
cnl asd h^OJ bhad tad pi tmu rotrat per 

matt tl body nftcr la ac± if dofi dttitf t vrm 
of prout dfrUftiw. 

one instance when aodiom atratc was nsed. 
PlaBsa, mno^Td hr ceatrifogatiofl and ftond 
to liter flask* at o cc gie e to 4 degree* C cntl] 
readv for tranifoiion was analysed for total 
proleiQ albumin and giobnlln cOMeotnllofi. 
Tbe total Knim protein concentration of the 
pooled donor plaazna I’aried from 5.6 to 6.J 
grains per cent, 

K£»ULT« 

E/fci #/ Uv pTtieiH dlH n U*ei rniimr 
mum In order to gtud) the cbango 

In the weight, total dnruladng protein tom 
blood volnmc, plasma >TiJQmc, hematocnt, 
hemoglobin, and both the total and the 
albuT^D fraction of the wotefn ccoccntratjoB 
after the /naogrmtlon of the protein free diet, 
a group of 4 dog* (group I) was itodled at 
weekly interval* untD there was a mmro 
hypoprotcinemla. Tbe result* are shown m 
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Chart I from which it i'* noted tint there l'^ n 
gradual decrease m all tlu \-ahios in er a period 
of 8 week' It 1' apparent that the decrea'c in 
the total protiin concentriation is due to the 
dimimdiing albumin fraction 
To chminak cxcc'-'-ni hltedinp a^. a factor 
in the development of hvpopraltirumia an- 
other group of 4 dogs (group II) also shown iii 
Chart I was studied at monthlv intervals It 
was found that the development of hvjva 
pmtcinemia and changes in hlwd volume 
were similar to those seen in group I In ; 
doge (t hart ;i total blood and plasma volume s 
were calculated on the h\si-» of loo sejuare 
centimeters of bodv surface area f:;' I ho 
jih'ma volume decreased shglitiv with the 
development ol hv poprotcinemia and re due 
tion m the ah^lute plasma veiliimo llv these 
same methods of ealculation the total blood 
volume d( cre'aseel jiroportionateU with the 
development of anemia and a decrease in the 
absolute plasma vcilume 
LJJrcf ()/ pliisi) /I Irat e/fernuir on Hood voluti c 
and blood proiaus tti Ispopro/on.oii.ic dof;s 
I wo hvpopnilcincmic male dogs vveTc given 
volumes of plasma calculated thcoreticallv to 
restore the sorum protein level to a normal 
value of 7 grams per cent Hie plasma was 
injected into the jugular vein v itli a s\nngc 
and the entire amount was given in about lo 
minuli s T hc'e animals were eontinue d on the 
low protein diet dunng the period of observa 
tion which lasted a vvecl 

The most stnl mg effects (Chart 3) were the 
immediate hut transient increases in tlu total 
Wood and plasma volumes, }>nlh roliirmng to 
the prctransfusion levels v ithin ^ davs I hi 
injected plasma everted a diluting effect as 
shown hv the hematocrit values 1 lie protein 
concentration and total circulating protein of 
tlic sera showed onlv a comparativelv small 
nse dcspiic the large amounts of jilasma 
injected 

A stud} of the scrum proteins and blood 
volumes after small dail} transfusions of 
plasma for 2 wcels was made in 5 hvTxipro- 
tcincmic dogs (Chart 4) Anal} scs were made 
at intervals of 18 to 24 hours after the prcccel- 
ing transfusion 

A single dailv' 50 cubic centimeter transfu- 
sion of plasma was followed bv' a gradual 



Clnit 3 lmmc 4 ivlc oml hic egreU nt 
Iniwtu'ion ui)on ))ln*nn \olumc iurr tilopnin ol IhhI) 
»ci;:ht, hrmuocril, lolnl blowl nnd gla'mv vnlumc lot il 
citculilmr prolcin, imvl ■■enim itiolrin nml nlbiimm tnr 

lion conrcnlntion in Inn In-jHijirotciiirmir rloir^ _ 

Nn 1, Rorn j’Ociil<icfintmiclrr< nf phtmi I T’ -e 57 
A/G'-ioS o- - o \o 3 pi\cn 31 s rtilnr rintimi Itr- 
of ph^rm 

increase in the serum protein concentration in 
^ elogs \t the end of the experimental penod 
there were increases of 20, 2-?, and 58 per cent 
above the initial hvpoprotcincmic level The 
effect of removal of about 120 cubic centi- 
meters of blood in eacli animal for anal} scs 
dunng the 2 w'ctks period cannot be adcquatc- 
h gauged II would seem that without this 
withdrawal the actual increase in protein con- 
centrations might have been appreciably 
greater The absolute plasma volume showed 
no change in 2 animals and increased 12 per 
cent in i dog at the end of tlic experiment 
I'rom the percentage concentration of scrum 
proteins and the plasma v'olumcs, it was pos- 
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ubite to caloiUtc tb« toUl curoJaring protdn 
tbeu vaJnei vere si 40 and 60 per crol 
mpectireiy above the pretraiafuwo Ie%'eli. 

Two h>'poprot4bemIc dof» (Giart 4) were 
tranafoaed twice daBy with 50 cubic cent! 
meter* of pUsD\a. The Increaae* b eemm pro- 
tein CDOcrntratlott were ^ and 75 per cent 
above the uutial >'Blue* ^e abaolute ptasoa 
vohnna of tbcae j dogs laaraxd 15 and *5 
per cent, r a p ecUvely Tbc odoilatkiti for the 
total circulating protein »bowed that there 
was an Increaieof gi and 137 per cent, reroec 
lively In the»e anhnala. "nic total blood 
NoiaiTte* In these 3 grottps of animali decreased 
during the period of eijwrimentatKm doe to 
the increasing anemia. Plasma volome per 
onlto/bod} surface Increased sllgbU) with the 
rue in serum protein concentratioo In both 
groop* of dogs (Chart 5) 

rkALOATOW OT STtJDV 

The changes occurring In sennn protcm hi 8 
dogs maintained on a proton free diet are 
rimflar to those previous^ reported bv Weech 
and hli co-worken. Thete micstigatoT* de 
scribed a gradual decrease m the plasma al 
bumin and an accompanying Incrcaae In 
plasma globulin In the present experimenta. 
It was found that the tlbomin fraction de- 
creased bat thst there was no cottsfateocv In 
tW behavior of the globulin fraction in the 



hidl\'idual ciperimental animals. Tbc dc 
crease In the albcmln globulin ratio* was dw 
to the decrease In tbc albumin cooomtiatkn 
rather than to the fncrcase In giohuSa 
CDoceotration. 

A Dumber of iDNUstlgaton (4, 14, 17) lare 
asaodated a deoease of the pUsma albomb 
concentratioo with a proportionate drop b 
plasma volume There was no attempt made 
by these author* to drteriDlM the dfect of 
w^bt k>s» by correlating rJ«gn» vohnne 
change* per unit of body weight or body 
sorU^ Id the present ea pc rim eots theplisma 
volume showed oolj a illght reductwo per 
unit of surface area despite the kai of wcigiit 
and tbe decrease in plama albumin 

W reefa demonstrated that tbe protein n» 
cenlration of a hjpoprotcineinlc doc could not 
be returned to normal by a dope misuvr 
tranafoaiort of plasma. Ills wort ha* been fon- 
firmed in these aperiment*. In addition ac 
curate deterrainatlocis Indurated that tbe 
blood volume* in these inlmslr were only 
temporarily Increased after tiansJuueio d 
cotnparaU>Ti> large arootmti of plasma From 
tbe work, of other Investigator* (f 19, J7)jj 
appeara that plasma protein* can be ntlliicd 
or stored in antmali tbsi have undciTone pro- 
tein depletion. HenceltlsnotsnrpmmgUut 

transfused plasma given in ilngielargeainoc^ 

did not appreciably Increase the tcniin protein 
concentrauoD In h^poprotcliieinic (i» 

Daliv single plasma transfusloo In htisB 
amounts was responsible for a moderate to- 
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crease m the serum protem concentration of 
hypoprotememic dogs More frequent trans- 
fusions (twice daily) produced a marked in- 
crease in the protem concentration Despite 
the rather marked mcreases in serum protein 
concentration, changes in plasma volume, 
both absolute and per unit of body surface 
were relatively shght 

SUMMARY AND CONCLUSIONS 

1 The protem concentration, total blood 
volume, and plasma volume were determmed 
in dogs made hj'poproteinemic by feeding an 
essentially protem-free diet There was an 
appreciable decrease in the blood protem and 
volume on such a diet Plasma volumes calcu- 
lated on the basis of body surface area also 
decreased dunng the depletion penod 

2 Single plasma transfusions, calculated 
to restore the serum protein concentration of 
these hypoprotememic dogs to normal, were 
ineffective 

3 Serum protein concentration was effec- 
tively increased by small plasma transfusions 
given once or twice daily 

4 There appeared to be a relationship be- 
tween serum protem concentration and plasma 
volume, both absolute and per unit of body 
surface area 
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Oiirt 4- Effect <d 004 Of t« omH (50 ) 

tmafadou duly oroQ tbe tamn prated noaatrtikm id 
j hrpennotdat m c ooci. 

ifble to circulate the total drcuUting protein 
th«e viJoea were jj 4cs and 60 per cent, 
rMpectis-dy above the pfetnuufarion le\-eU. 

Two h\-poproteroenik doga (Chart 4) were 
tranafuaed twice dtOr with jo cubic ceoU 
meten of plaama. The ioaeaaei In serum pto- 
tero coQcrntritloQ were $7 di\d 75 per cent 
aboN'e the Initial valuet. The abaolnte plasma 
^'DhrTnes of these 3 dofi locreased 13 and S5 
per cent, re*pccll\Tl} The calculaUoti for the 
total drculating protein showed that there 
was an Increase of 91 and 137 per cent, remec 
tn-elp m these animals. TTie total blood 
Nolnraes in these Jgroopi of animals decreased 
during the period of ciperimentaboo due to 
the mcrwuing anemia. Plasma volame per 
unit of bodr surface Increased slrghtly with the 
n»c in serum protein conceofration In both 
groups of dogs (Chart 5) 

rVALDATlON Of STOTT 

The changes occurring In serum protein In S 
dogs maintained on a protein fr« diet are 
dmil^r to those prcviouily reported by Vi eech 
and his co-workera. Th« inveet^tora dc 
senbed a gradual decrease In the plasma nl 
bumln and an accompanjdng Increase In 
plasma globnlio In the present apenments, 
t was found that the albumin fraction de 
Creased but that there was no conilstenc) hi 
the beha\’ior of the globulin fraction In the 


Individoal eipennwntal animals, The de 
crease in the albnmin globulin ratios was doe 
to the dccrea.BC in the ilbninin coeicentnttioo 
rather than to tbe Increase In globuBn 
cDocentratioiL 

A somber of IsiTsbptora (4 14, 27) hare 
associated a demase of the plasma albumin 
cDocentratloD with a proportionate drop In 
plasma vDhmx. There was no attempt 
oy these authors to delennbe (he e^ect of 
weight loss bv correlating plasma \'olnine 
changes per unit of body weight oc body 
surface. In the present eiperiments theplssffii 
Tolame showed onl) a alight reductfco per 
unit of surface area despite the loss of wd^t 
and the decrease in plaama albumin. 

Weteb demonstrated that the protein roa 
centration of a hi’pcproteinemk doc could not 
be returned to normal b} a slope misslTe 
transfuiloDofplawTia. His work hsj been cwi 
finned hi these experiments. Intddidtm,^ 
curate dctennhiatioas indicated that the 
blood \'olnmei In these animals were only 
temporarily Increased after traniftaiota of 
compantlvel) large amounts of plaama. From 
the work of other InratigatoTi (a 19. *7) 
appears th»t plaima proteins can be uliEied 
or stored In snimiia t^t haix uodet^ooe pro- 

tdn depletion. Hence it Is not surpralng that 
transfused plasma given in ilngie large amcAi^ 

did not appredabl} increase the serum proteto 
oonccetranoD in hypoprotclDemlc dop- 

Dallv imglc plasma transfusion 10 so^ 
atoounts was rcsponsfblc for a inoderste b- 
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crease m the serum protem concentration of 
hypoproteinermc dogs More frequent trans- 
fusions (twice daily) produced a marked in- 
crease in the protein concentration Despite 
the rather marked mcreases m serum protein 
concentration, changes in plasma volume, 
both absolute and per unit of body surface 
were relatively shght 

SUMMARY AND CONCLUSIONS 

1 The protein concentration, total blood 
volume, and plasma volume were determined 
in dogs made hypoproteinemic by feeding an 
essentially protem-free diet There was an 
appreciable decrease in the blood protein and 
volume on such a diet Plasma volumes calcu- 
lated on the basis of body surface area also 
decreased during the depletion penod 

2 Single plasma transfusions, calculated 
to restore the serum protem concentration of 
these hypoproteinemic dogs to normal, were 
ineffective 

3 Serum protem concentration was effec- 
tively increased by small plasma transfusions 
given once or twice daily 

4 There appeared to be a relationship be- 
tween serum protein concentration and plasma 
volume, both absolute and per unit of body 
surface area 
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AN EVALUATION Op BLOOD AND BLOOD SUBSTITUTES 

MARK ^LRAMTCH.MJ) tAd ALFRED BLALOCK JLD FJi-CS Btlomort ilirrlud 


W ARS hxvt »CTVcd 11 the Incea tl Te 
for minj tdvnKri b lorgerv 
The uie* of blood ind lubitltute* 
for blood lii\T rece iv ed pirUca 
Itr ittentioQ In wirtrinc ind & number of 
Importint contributKna hive re»uJtctL The 
cm^ilojment of itorcd or preierved blood ind 
of pliima wii recommended during the Uit 
world conflict, but the luggestkmj did not 
recei\-c the ittcntlon whkh they tnerited. 
Theie rasArki ire not meint to Imply 
the need for blood ind Iti tnhititutei U peml 
Iir to wirfare. The {ncreuc In the ntnnben 
of operationi ind of Injone* In cKdl life hii 
eit^ed greitly the todjatimi for the cm 
^>TDent of Intnveoooi uijectkrtii In the pee 
ventiock and treatraeot of penphenU orc^ 
toryUHiire. The retlindoa t^t tboi^ ibirald 
be recDgnieed ind tmted In the etiiy ntber 
thui hi the fuHy dexelooed itise hii resulted 
In the civfiig of miny lives. 

The impoktsKt of the »ub|«t under oon- 
ctdcntkm b demooftrited by the fact tbit 
one of the firit of the Btodia which were re 
quoted of the ISatkmil Roorch Coondl b> 
the iledkal Corpi of the Army ind Viry 
wu on the oie of blood ind blood aobititatei. 
At the initial meeting of thb committee more 
thin 1 ^T«^ igo Dr M 6 Cinnon mentMoed 
the need for i/Dprc»\rTnent* fa mclbodi for pre- 
paring procrving and idmlnliterlng lola 
tiotu which lie ilreidi iiillible, lo i&ltkm, 
he pointed out the JoifiHJity of preparfeg 
fraction! of blood from min and inimib 
B hlch migbC be is good iJ or superior to theie 
fluids. ThebrilhintvrortofDr Edwm Cohn 
and hij groop bis reiulted already fa the 
separatioo of human albumen which for some 
parpoies ippciia to offer many id^’intigci. 

In any choice of a blood substitute one 
must ha\T dearly fa mind the partkolar 
function of the blood which requires rcfaiforce 
mcnL These functions, aH fatenelatcd, mat 

TwMi tb DfputiKiS rf Crfm- 

brfoc* tW aj*il O»>tro» ts« \jBmcuCiOcl* 


be Kparated for purposes of dlsaasiiML They 
tadodc oii>'gen transport by the red cells 
osmotic preasate maintenance by the pJima 
tefas, coagulatloD throu^ the pcotbroni- 
fibrinogen mechanism, nutnUon with 
special reference to the rWe of the plawn 

E rotcins, participation fa bodv respocac to 
ifection thnn]^ complement and drndatiog 
antibodies, and phag^'toss by the Inco- 
cytei. 

It ts at once ohvioas that whole blood, and 
prtferab^ fresh whole blood, b the one fluid 
which will fortify the circulating blood fa the 
performance erf all of Its functions WhOewc 
ibaB discuja the reUUve advantages of gireu 
substitutes fa various cooditians It must be 
le m eT uh ered that fa moat ccffidiUtms all nh- 
stltutes for whole fresh blood are Infexfar It 
Is dochtfol whether oader any bat a few 
ipwia J QjTumstances any of the sabstilBtes u 
superior to whole blood. £ -en fa the bemo* 
concentratioo associated with •eirre boms 
the objeetko to the use of whtde blood hu 
probahlr receb’ed more emphasis than h de- 
serves. if the total bhwd volume b maintafacd 
at an essentially nocmil level prooo un etd 
degrees of banoconcentratloQ are tolerated 
remarkably welL 

UTiflc fa a gi%Tn Instance repbeemeot of 
tdood because of dbturbance of a ifatie fane 
tion b the priman amcern several of the 
fuscUocis are probably slmoltaneouiJ) af 
fected In addition, when deaflng with 
wounded men or with patient! oo the cp- 
eratlag table one /Bust r^be that trestmait 
b being gl\m to a person who wiD not be 
Tcstored at once to full health ProWenM of 
DotritKQ, hydration, and infection will hi« 
to be met, and the handicapped orgaubm, 
espedall} with the aikHtiopal burdens im- 
posed bv srartlme conditions, may have dif 
ficulfy m replacing water proteins, and per 
haps even the formed eiemttts of the blood 
Any foreign substance such as acacia or pectin, 
however NiJuablc Its immediate effect must 
either be eroeted with more or less rapldit) 
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globln y pftrtJcttUri/ ittnctivT la ot the 
vtJncoe of red blood cefli dUcarded in the 
prcpaiatioQ of p Uim a. The m)ected bemo- 
gloola btmTver »ooq »Jten to inactive 
methemogiobin and In being excreted throwi 
in added burden on the kidneyi, 

MaiMlmarut of otmeik pressure of Ik* fiaswta 
^nUins Shock represeoti the chief acute 
CDodiHon requiring the reinforceroent of thb 
/unction of the blo^ Again except perhapa 
In bums whole blood h superior to u other 
•ultetanct* It treats the shock as effectively 
and at the same time provide* red blood crlls 
and. If fresh enough, white blood cefli and 
platelets as well The eifgencie* of medical 
practice howe\TT and operfaDj of mlUtaj) 
mcdkal practice have been responsible for 
the searck for suitable lubstlCutes. 

Both plasma and serum are appronmately 
cqaall> effective. There ti a soiaewhat 
lipcAter likelihood of uofavxirable reacUons 
when aerom a emphytd. Plasma cootalos 
ffbnnogCQ wbldi serom lacka. Tbev art pre 
pared and adminbtertd with aboat emxal case. 
Plasma is more convcnieoU) empu^ed In 
conneetKo with blood banks than ts semm 
but serum b more readUr run through bac 
terblogKal ffltm, if that is desired ^th arc 
capable of king storage and (ransportatko— 
liquid frosen, or dried As to the relative 
merits of the substance* in the various 
ph>-sical states, bqaid plasma b most readDj 
admimstered frosen plasma preserve* the 
various protem dements best and dried 
pl t«m« b most con\unicnlly tran^iortcd- 
Dried plasma requires expensive and elaborate 
equipment for large scale producthm- liquid 
offers leut resistance to bacterial 
growth frosen plasma must be rapidly thawed 
m a water bain at 37 degre es C and dried 
most be regenerated with dbtlBed 
water suitable for parenteral use. AD have the 
advantage ovar blood of being capable of long 
storage and of not rw^oiring mitchhig before 
adminbtratkm In this last respect they are 
probab^ safer than blood, althou^ the 
possiblluy of bacterial contamination offset* 
the advantage of freedom from Incompat 
IbQlt) reactloitt. Liquid or frosen plasma 
teems best snited to civilian use or to milltai> 
nv on a fi«d battlefront, as in England at 


preseaL Dried plasma finds fu chief employ 

ment in shipment to foreign lUtfcis and cm 
naval vessels. 

Some workers In the field have put forth u 
an advantage of the dried matenil the fact 
that it can be rcdbsQhrd In a tnrTI rohnne of 
wafer prodnong a hypertonic sofutlca wiWi, 
when Inlected Into the blood itream, exerts a 
powerful osmotic pre s s u re drawing fhneb 
fnwn the tisMcs and rei’erriog the roechantei 
of shock as It b stated Unfortunately moat 
patients In shock— and thb b partlcukrir 
true 0/ soldiers wounded on the field of battle 
and of burned patients — are not only ahead) 
dehydrated or m need of fluids, but are ester 
lag on a period 0/ their HIzkm when water 
bitake will be of great eoa ce ro so that It 
would be weS not to Increaae the tissue water 
debt at the start However the Idea 0/ ad 
ministering the proteuxs from a pint of blood 
in a single 50 cubic crntimeteT fafectioa b 
vrry altnctTve and offers pasdbtRties lor 
trcalmat of shock far forward In the battle 
sooe. 

It has been found b> Dr Coha tad hb 
aasodate* at Harvard that boman plasma 
can be fractionated bto ita various protria 
CDDsUtucsts, wbkh, redoced to pure uystal- 
Une states rosy be redlsnlvrd, forming stable 
Donvbdd solntioTi* which Bow reaxlDy through 
smaD Dcedlei. Albumen the largest fraction, 
b the one which exerts the greatest osmotic 
force. Hypertonic aolutioia of albumen ob- 
tained Irom alcohol fractiocation of human 
p 3 ««TT»« have been employed b a finaD rnnnbef 
of ciLie* and seem extremdv effective b the 
treatment of shock Unlike the tubstancci 
which wffl next be discimed the albumen 
thus fajected is utDbed by the bodv Pro- 
ductwn b nid to be cheaper and tbipler than 
the prrparatioD of dried nfitmj, but miant^ 
production b slraflariy limited by the dim 
cullies b the procurement of large quantities 
of human blood. Bovfoc albumen, nrtpared 
by the same method, Kdves the problems of 
quantity and cost but thus far the bovine 
albumen has not been free from a small f^ 

tkm of globulb. The ocnnrencc of wnsltirity 
rcactsoQS b human beb« given thb roatntil 
has been attributed to this fraction Ifbovw 

albumen which b Itself see ms not antigci'k 
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blood or blood rtfrigcrated for a ibort time 
probibl} iacreeic* the dotting power of the 
recipient > blood aod this Is prootbl) true of 
pluQU u welL It b Dot llkel} that ati> 
prtparatfoQS not dcri\-ed from human blood 
will hare inch pow er 

In qxailog of the natnti\T rdic 
of the blood wo are now concerned chled} with 
its protein contenL WTiDe the pmteins of the 
Uo^ are formed elsewhere thu m the Uood 
stream It has been shown that the; may be 
utBtzcd fn tom br the bod> for ctora^ in the 
tissues. In conmtkms of chronic h}'popro- 
Unemia the adminbtratson of whole blood 
as kmg as the hemoglobm b low (as it usually 
IS in these coodltions) followed b) the ad 
mlnistratloo of pdasma or cerum Is faldy 
effreadouA. Stoce as a role, knr plasma pro- 
teins are associated with depleted protein 
stores b the tlssnei, great cpian titles of plasma 
must be admlnbtered btraTcmualy before 
any effect u reflected b the Ie>-el of the {daama 
proteins. In coodidoas of starvation, as b 
esophageal or gastric obstnetkn, some im 
provement may be achieved, but will be 
mabtabed only If normal affmentation b 
restored In nephrosis and cirrhosis, although 
allmentatun mav be unimpaired, the con 
tbomg loot of protefais maxes the problem 
more difficult. Ammo inds b}ected btrm 
vcDoasiy (Elman) hive proved their worth b 
sapplybg the body with buDding stooes for 
the formaboo of tbsue and bki^ proteins 
when ademute protcb cannot be taken by 
iDouth- ^^pple and Madden have produced 
digests 0/ ratAn by pspab whldi are not mJj! 
as far as the ammo acid stage and which wben 
administered btrai-enocsl) will mamtain 


dogs b pMitivc nitrogen balance bdefinildy 
Injtctitn Me can expect only a hole 
plasma, and serum to suppls complemerit sad 
wnmunr bodies. Any bfood suhrtjtnte which 
supplies otiUnble protein wIU bdlrectJy sU 
fa antibody fonnatton. Human globulm has 
been ponded as has albumen, and coold 
perhapa find some use b thb regard, ^oh- 
stances of plant ori^ are of do iTTunitTwJf.^ 1 
value and acaaa, by fatcrfeibg with the re- 
generation of plasma proteb b the liver mav 
DC actaall) hartafaL 

PjWjac^rfr Sigmficant numbers of ef 
feedve lwcoc>'tei can be supplied only In 
faldy fresh blood. Leucocytes decrease so pet 
cent m numben b 14 hours and phagocytic 
activity of those retnainlng drops after 71 
boon, b slight b 5 davs and absrot In 7 


icrxuAXY 

It b obvKnu that the Ideal b replsccmnt 
therapy b the administration of fluid of the 
tame cncckpotilioa u ihai which has been lost 
—whole blood for whole blood and plisaa lor 
Xbe employment of whole blood b 
rarely cootramdkated acept b instiacef of 
eiimne herDOCOocmiratlon, socL as that 
wlkh ma> occur following severe bona, 
riaxma and scrum have the tdvanti^ 
partlculari> in cmergendes, ihatcompatibfhty 
tesla are not necessary and delay b treatmeot 
can be avoided. Prclunbair ohservatijas 
indicate that porlfled human aibomen b a safe 
and effective substitute for plasma. The 
problem of providing blood suhstltotcs b 
jju^ quanptiet wffl m greatly simplified H 
DonanUgeuic fractions of snimal pliima pro- 
lebs can be prepared. 



coccus septic, 

i p-«. 

Jcars fi,^^'”ati-a6Je jn^/‘^®™<a rg, ^^a( edejna 

t 3 jt:a?**v s- 

l),e.'”’Wrtance'’o7°“ “"'«(» '*' ^“'£i^*a'’'®‘‘«ls"^jl "’?''re\c(,ai’'’'*'>< dai^ 

£'““5S 

^^°SOosiv maJ ^at ffio ^^out 7e ^ujds <• 

£'>=« o?'r“S; r“s rr''°£a:;'* « 

5?^Sp£s?SS ££?s?t?^35«.::;- 

»ataSl'?™'5- S,?^?“« com ““'Med '™'«% Jol" .i*' aarmS '% rcS? ,of 



3S4 


SURGER\ G^7^EC0L00\ AND OB STL ' i ' k lCS 


In tbe »abcutaoeous tissues and ttut il] of the 
bod> fundlons may be greaU> retarded bj 
such an oc ciui c u ce. Ravdln and hit asso- 
ciates showed a definite reUtkm be t we en In 
tesUnal and gastric emp^mg tnnes and tbe 
level of plasma protein. Thej pointed out that 
the cdona of trauma after gastromtcstlnal 
anastomosis may be accentuate by a lowered 
plasma protein lc^'el to such an extent that an 
obetmetson due to a technical defect in the 
anastomosis b Tnlmirtfd They further em- 
phasized the effect of hypemrotetnemia In de- 
creasing the proUferatkm ol fibroblasts and in 
produemg a tendency to wound disruption 
after abdominal operations. 

Shuroen and Jcgberi, in recommending 


study of the plasma proteins as a routine 
procedure for eveiy patient, pointed out the 
Importance of hyjic^protelnec^ as wdl as of 
bypoprotememia. Tbe> called attention to 
t^ i^ue of the plasma protein lerd as an 
indicatkin of liver reserve and particulariy 
ttreoed Its importance In b^'perthyroidism as 
a means of anticipating and avoiding poat 
operative oiib. In routine tests on jao pa 
tlents they found that edema was present in 
S3 per cent of tbe 8 1 patients whose plasma 
protein levids fell beknr 6 oo grams per cent- 
gormarhef abo emphasized the ruatlon of 
the pJjpnM. protein levd to the sc^"CI^ty of 
hyperthyiolaism and stated that levels of 
total protein below 6 grams per cent or of 
albumin bdow 3 grams per cent are probably 
indicative of hectic dainage and are reasons 
for performing thyroidectomy In stages. In 
his opinion pusma protein estimationi offer 
a de^te progoosii in obstructive jaundke, 
since eitensl^ li\'er dainage Is made mdent 
by marked revertal of the albumln-globolln 
ratio 

The study of the rapid shifU in fluid balance 
occurring after extensive burns has brought to 
light the important rhle by the plasma 

proteins in these physkJogfcal changes. Elk 
faton W olff and Lee in a study of 5 cases of 
sc%TTC burns, emphasized tbe Information 
which Is available at tbe present time After a 
35 per cent bum as much as 53 per cent of tbe 
total volume may disappear from the 

orculiting blood within 40 minutes, and the 
loss cootinoes for as long as 40 bouia. During 


this early period there may be a tremendom 
concentration of Wood. Such fluid Iinhaliiire 
is primaifly due to an altered capillaiy penue 
ahflltv with a shift of fluid and proteins oto 
the tissues rather than an external lost of 
these substances. Tbe need for water lad 
electrolytes b moderate only since the eecos 
fluid In tbe tbnes should m tvaHaUe wWn 

plasma osmotic presaore b restored to a DO mnl 

level AdmlnistntioQ of exc ca rivc amounts 
of nonnai saJine without plasma proteia cch* 
increases an edema already present and mrw^ 
be gh-en in dangerously large amounts to hare 
any significant effect upon the plasma vohmie. 
For the correction of thb dtuatiDO TUtnfini 
and his assoebtes recocninended the frec^oest 
intravenous inlectioru of plasma. In «nv^H 
varying according to the need, without tbe 
administration of excessive amounts of pro- 
tein free fluids. Scudder (16) recommeDded 
tbe intravenous use of hypertonic salbe sols 
tioQ in conjunction with adrenal cortical ee 
tnct and showed that these agents have a 
great effect upon plasma N’olnme m the ab- 
sence of quaiilJtativ*e protein replacemeot 
Throughout the study and treatment of pa 
tlents with srvtre boms freaoctit plasms pro- 
tein determinitiOQS iu rdation to bematociit 
readings are of the otmost Nolue in iDdfntmg 
the proper therapeutic measures. 

In 1938 Scudder Zwemer and WTupple 
( 18) reported a Urge series of coDected casts of 
acute Intestinal obstructioD with an anslysb 
of tbe chnica] and pathological data. Tsentv 
five patients who r«m^ under the duect 00- 
servation of the authors were subjected to an 
Intensive study On the basb of these ob- 
servaboni the autbon drew definite condii- 
dons regarding the efficacy of controlled fluid 
therapy Tbe next year Scudder Drew and 
Sloan (17) reported In detail a case 0/ acute 
appendidtb complicated by moltipic sb- 
aceiacs b which It would appear the patient t 
life was preserved only beqmseof the<firc rt»ro 
of treatment by a definite program of fluid 
control. They emphasized the obserrition 
that ^*T\\rr than blood pressure changrt 
beteasing peripheral bernoconctntratlon foro 
teUs impending dreobtorj coBspbe tM 
lecoemnended tie adoption of a program of 
careful fluid balance lor all se\TTOy D1 P* 
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Fig Groop I Wmtocnt tlrtfratoAikB*. 

\ tngk hemocril otn W 7 duo darlag nOd Sopfarb- 
cDCcm MpOcBBb TW tnal ^Kctnkr rw McnMbTr 
t pKlMOl trOd 

but progr mi N-e fall b the t\Tr»ge hematocrit 
levu until a value otf approximately jo was 
reached aixi maintained lor sevTfal (bjx The 
6aal ■pectacular rise m the oirve was caused 
W a sbg^e ^>edrnen frocn i dog The a\Tiage 
nlaama protein curve (Tlf s) starting from a 
oue line of 54S grams pet cent made a con 
aldenble rise on the second day after ioocula 
tkn and maintained itself Irreguliriy at a lerd 
wdl above the base boe. The hnal rbe In the 
curve was formed here also by a tingle 
spedmetL 

By pUdn^ the bematocrit and plasma pro 
teifl curves m relaticia to each other one b 
aUc to make a reasonable inteipretatkmof the 
changes which occorred In this particular 
group of ■nimal*- The general picture resero 
bks the idealised graph whkn Drew Scud 
der and Papps (9) thought typical of “water 
km with anemia. If It can be assumed Chat 




F1g.t. Ofvgp I tulnab ptMoeretebi drtaiirfwll— 
[teaa pfotts cwrv M 7 dap denag 
Stapfaykracp Mptknla. 


the Increesed levels of plasma protein were 
caused b> cooctutratioa of blood due to water 
km the degree of the anemia was in reality 
greater than that represented 

Grtmf U The average red blood cell curie 
(Fig 3) begloniM at a base line of 3 500,000 
cells per cubic mUHmetcr fell rapkll) and con 
•iftentlv to a level of approrinutdi i 500,000 
Ceils per cubic millimeter which was reached 
OQ the rirth day and was maiotabed tbens 
after except foe a single spedmen from the i 
turvivuTg dehydrated dog on the serenteeoth 
Ihe avenge plasma proteb curve 
(Fig 4) whkh rose perceptlbl) on the setood 
as did also the cune for Group I was 
nrtnfHJTv d tbore the base line ooly antH the 
fourth day Thereafter there was a sharp 
decline of the cur\T to a Icvd beioir 4 grams 
per cent. The exceedingly low value of 3 16 
grams per cent was reached bj’ a sin^ 
speomen from the i dog surviving on the 
■eveoteoith day 
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Fl( Groop I WtMtocrU dctgTnrfmbrw, 

\ omfc hanlacrll can li 7 doft dariof calU SapbricK 
CDCCOi Hpdcxala Tb* flcial ^wd^calu rar ucitBMby 
iisfla froa aaii^ 

but progre**l\T fall In the a%'crmfe bematocrlt 
levtl untfl a valac of appro'dmatel) 30 wai 
reached and maintained lor aevcral daya. The 
final roectacular rac In the ciir\-c waa caoied 
by a ipcoinen from I dog Theamagt 

protdn curve (Fig i) atartiog froro a 
hn*A Uoe of 543 graim per cent, made a coo 
siderable rue on the aecood day after uwcula 
tuQ and malotalned (taelf Irregularly at a level 
well above the base One. The final rbe In the 
curve waa formed here also b) a smgle 
fpedmen. 

By plaang the hematocrit and plasma pro- 
tein curves In ration to each other one la 
able to make a reasonable intcipretatioo of the 
changes which occurred In this particular 
group of ■nlmali- Tbc general picture resem- 
bles the 'ideaHied graph whkh I>rew Scud 
der and Papps (0) Uwught typical of ‘water 
loss with anemia.^ If it can be aaaumed that 



tbc Increased levels of plasma protein were 
caused by coocrntratloa of blood due toaster 
lota, tbc degree of the anemia was b retlity 
greater than that represented 

Tbc average red blood ctH curre 
(Fig 3) begbnlng at a base Ime of 3 500,000 
ctlla per cubic mBrimetcr fell rapidly and coo 
•Utently to a le\Tl of af^uoximalely a 500,000 
cells per cubic mflQmeter which was leacbrd 
on tlK sixth day and was mabtabed ther^ 
^tex except for a sbgle tpeomen from the i 
tui^dring dehydrated dog on tbe aeveBtnnth 
day Tbc a\erafe plasma protem curve 
(F^ 4) wbicb rose p er cep tibly on tbe seceevl 
day as djd al» tbe curve for Group I wai 
mabtabed abo\T tbe base Uae only until the 
fourth day Thereafter there was a ibaip 
deefine of the curve to a level below 4 griini 
per taiL The exceedingly low \‘aJne « 3-16 
grams pa cent was reached by a sbgle 
tpedmen from the i dog sur>'h'ing 00 the 
te^'cnteenth day 
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n( 7 Cf«fht c< bea tB crit tfri plma* protA drtg 

■Attttom dnrtat ROphTfa c occM ttpoccM fc trnM 
bo rcujievd. TUt pukot tTcwrod rp7j cibfc ccstl> 
tactCQ at bbod bf trusfncioa bet«tea tW inrtk cad 
d(btcnth diji 

•ectioQ* of liver wm dtre. In part, to bacterial 

torira, Sloce the li%'er la tbem^bt to tuume to 
Important rile b the ptodnetioo of protdoa 
the of the fiuaa, pmteim be aa 
hnportantiDdiotor of liver health. 'HiereU 
tkin between hypoproteinemk aad brer dan 
tgc in byperthyroMiim and obctmctlve )aun 
dice hat alrud^ been meotbned (14) 
Attentioa hu bea directed alao, to bepatk 
chaoM reported titer experfmcDt^ deh>-dra 
tion (8) Animala In Group IT became D»rc 
dehj^lrated than thoae of Groin h and It b 
probable In view of the pfoccCT u tc oted and 
tbe riinW] coorae followed b} each poop 
that dogt of Group II were eijxned, alto to 
bacterial toxfnt 0^ greater potency and (n 
greater amounta. It b reaaonable to toppote 
that tbe degenaatlve changes obaerved In 
Bcctkms of uver rcmoTcd at autopa> were 
greater then those m the inimab whiidi sor 
^■^ved and that a lower plasma protein level 
occurred m Group TI partly as a result of 
more eitcnil« liver degeneration. 

Fallorc to find edema In tbe face of a 
trcmel> low plasma proton leveb u ooe of the 
interesting obaervationi of tbe ftodr In 5 
pnlmcU of Group II pUsiDa protein deter 
ralnatioQs of less than 3 ^ grams per cent were 
recorded. Jones and Eaton (ii) in reporting 
repeated estimatloas of less than 3-6 grams per 
cent In a patient, never subject to edema, ing 
gested that the eiplanatioQ laj In tbe ei 



aggerated lUteof dehvdntiooof tbarpatiest 
Corpbev and Orr axKl Keefer stated that ede> 
ma rardv oemrs, earn b tbe pnsesce of avry 
low plasma pmtdn, without the adtabbln 
tion of the sodlom ion, usually as aodhua 
cfaioride Eapla nation of the abaence of edema 
b these experixaental cnlTTnh ma y be found, 
therefore m their deh3vlratioQ and their 
faOure to rece iv e an> consKkrtble amount of 
aodlutn chloride. 

CLDOCAL BTUDt 

Sutecn Cbarit) Hospital patients, mh 
bavfog a dinical dlagnoais of StaphyioaxTui 
aeptlcemia, were observed, and of these 8 
were chosen for this report Repeated blood 
cultfzrcs drawn from each of the 8 patleQts 
were podtive for tbe heiDolytlc Stipoylococ 
CUB aureus. ConlroOed floid therapy was em- 
ployed fa each instance, but vailed In detail 
accsrdlng to the trammg and diligence of the 
t e sp e ctlvc internes and resldetiU. Frequent 
he^tooit and plasma protein detennfaallons 
were made fa order to famish data for cocn 
paiison with those obtained fa the study of 
the experimental animala Four of the ps 
tlents survived, whereas the remafader sue 
cumbed- In order to correlate the fijKfinga fa 
this stody with those obtained In the eipcri- 
mcntal Investigation already described, tic 8 
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and frequent trantfuilona and her pluma pro- 
tein level tbou^h rising had never reacb^ a 
Dortoal pomL It Is Interesting to rute that i 
of the paUents became quite edematous before 
death in each instance this foOowed the In 
judlooui use of sodium chloride administered 
intra\Tnoasly 


coxctunoM 

Although the number of experimental ani- 
raals and of patients observed during thi« 
study b comporatlveU small the data accu 
mnlatcd have been so conslftent in certain 
respects that they were deemed worthy of 
report, particularij since there seems to oe a 
joatifiablc practKmi apphcatioiL 

In experimental Staph\lococcQs septicemia 
in dogs there was a marhed faO in the bema 
tocnt le^'el both in anbnals fatally IQ and (n 
Lbosc ultunatcU recovering I^tlents af 
fficted with Suptyioooccuj septKemla, wheth- 
er the} survh'ed or died were able to maintain 
normal bemaKKrlt ranges with the aid of 
nuraeroui transfuauci. 

Id untreated experimental animab and m 
patienU tmdergolng Intensive thenp^ a dis- 
tinct line IS dnwn b} plasma protein lesTls 
between those (animab and padents) who 
sumved and those who locomibcd The 
plasma protein air\-es of the former maln- 
talned or reached a better than txerage level 
whereas the curves of those who sucaunbed 
steadD} feD or failed to rise c%-en in the In- 
stance of the padenls who recn\'cd b(etisi\-e 
treatment inmding numerous blood trans- 
fusloas. 

It M OUT belief that these obtcnalioiis are a 
sufBacnt basis for conildenDg the plasma pro- 
tein leveb observed chnlcall) m Staphylo- 
coccus septicemia as a ^•aIoable prognostic aid 
It would appear that the plastna protctn level 


laUs h aQ patients having SU^jlococnti 
•raticemk, but that In those InjUnces In 
which reco%TT} b to occur the proteins rt«e 
and are maintained at a high point after ade 

r te therap) Since it has hem shown that 
plasma protem responds more ifcrwiy to 

S ieatcd transfosioas thm does the hemato- 
l, the fonner should be used as a thm 
pentic guide to indicate the need for blood 
transfusioni. Large amounU of whole blood 
or plasma, repeated!} adnumslrmi, give the 
greatest opport u nity for rect)\-ei} 
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T\BLE I — CUXICAL U-QCTXD CTTECTTOX WITO 
CLOSTBlDICm WELaill 



pojtc*, and the inhalation of high cooccDlra 
Uons of OT\-gMi ha^ each been recommended 
recently for the treatment of Cloitrldlura 
welcim infection*. Tbe multrplidtj of tbeae 
agent* and the duparagement which each in 
turn baa rccoved impbcs that a method of 
appreciable iupcriorit\ b ttOI wanting On 
the other haao, the mere fact that no one (a 
adv-ocatmg a contlnuatinn of the prerioualv 
pre\-alcnt radical *urgen suggeat* that the 
v'uioui suLfonamide drugs roentgen bradia 
tun or the antbemm max each faeorabl) 
modlf) the counc of the dbeaae U e belk^t 
that the diN'emt) of opinion regarding the 
relitJv'e menu of an\ one of these ihera^tic 
agenU mx\ in part be due to the wide wfa 
don In tbe tervrit) of thb t\pe of dinlcal 
infeettoa that b a true *'ga* gangrene a* 
here defined ora ciortiidlum c^uUtl*. 

Anlutnim The pol>'Talent antberum. In 
efficient at best when uied aktne, can easO) be 
pnrved to be of aomc >'a]oe ciperimentaD> 
(lo It) In mice and guinea pl^ ft ts more 
fflWAius than is nilf anil amide. In dinlcal 
Qte the pol>'\'alcnt antuenrm give* acceptable 
resulU when nsed with coiaervatltT surgert 
but prophvlactlcallt lU effect b feeble (i 14) 
That tld* should be *0 feilow* rationally when 
one compare* tbe antiserum for doadidlura 
Infection* with tbe antiserum for teCann*. In 
tbe latter dbease Ibc antucrum comhaU. and 
\-ciy effccthirly the tetania ciotoim which 
ha* a systemic effect while the acUon again*! 
the osuall) haignificant local iesoo a mini 
mal The local source of infectioo a usually 
«msll and tends to heal Itself 

In tbe case of Ckatridjuroweldiil Infection*, 
tbe antiserum ina> well control tbe ootoxln* 
dbtributed throughoot tbe bod) but tbeae 
are of far lest magnitode than b tbe virulent 
local letion which progrease* rapidly killing 


more tissue and forming exotodni for in cr 
ce« of the amount that the pol)'\-alent anti- 
aennn can controL 

In prophylactk use the same dtiutiot 

hold* The tetanus antberum neulriKicj the 

ciotOTlia a* thcA are Ifberatcd from tbe nruJl 
locaJaound InClostndlumackhdInfcctloQi, 
the local letion tend* to spread often rapidly 
legardic** 0/ the t\-*teniic effect oTtbe 
exotoxin Therefore, the wdchH antlwram 
could art through It* effect on (be loal fedoa 
ImmedlalcK adjacent to the wound \l best 
It could onU slow down the advancing 
neennis. 

For these reason* we do not must on the use 

of Oosliidl ran wekhfl an t be rnin ri ther p rojJi V 
Uctkaily or therapeutkall) l\ e iavc u 4 d It 
but twKt m our last 18 cases. It b important 
to note however that IheprotectKeactlonof 
tbe andacrum in tmall animal expenments b 
fax greater than it is m human*. 

Stirfcry Id contrast to tbe past, tbe need 
for amputatioD now b dictated not as much by 
tbe InfectioD as it U by the state of the vtsen- 
iar bead. The coexistesre of lascular damage 
to as extremity plus a OostndiuDU wekbQ ^ 
fectioD has often distorted tbe picture. Tbe 
io/ectsoD was held mainlx to be responsible for 
Dot onh tbe gas, edema, and stropuTulciit 
exudate, but also for the maj*i\‘e necroeb, 
discoloration and paitknlariy mahgnant 
course. I\Tii]e the radical meainre ot am 
putation b itJlI accepted In thb eitrctne 
there b 00 question but that a wound Infectno 
with only Oottridjum wekhn or with other 
contaminants too may run an exceedingly 
Indolent course Uhen In tbe musde (deeper 
wounds) the progmskm fa more rapid and 
more scriou* and there b cMdentIv a distinct 
local necrotizing effect of the tovin Howner 
thb IS shared by other organism* and i* teen 
not infrequent]) Berhap* the most common 
of the others b the cellolitu caused b\ the 
streptococcus. Tbe opportunity for growth 
of Cloatridlran welchli not shared dy the 
other organbm* b tbe remarkable ability to 
form ga*. This nu\ facilitate tbe db»ect 4 » 
akmg ftsoal pUnei and cause a errtafn 
amount of presaurc to be exerted 

Tbe contrast between the dasdcal plct^ 
of a gas gangrene and many of tbe woudcU 
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i. Pbotafnph W coatrol dof dzyi t/tn bvnk 


Tai ol extrcmflj little vilue (5) More re 
ccntJ\ t scrirt of itudie* of compound free 
tore* conUminated by Clottridiom velcfall 
were reported (4) In that Kna, tlJ 0/ U* 
control taimaU died vhBe 30 per ent of the 
treated animali lorvived 
SaJfoHamtdfs pint nfntgcn tmdtaI{«H la 
the toe of both irradlatkia ej>d a culfontuude 
advUable Uotfl recently there haa been do 
dlnlcal or experimental proof that theae two 
ihould Dot be used together Ithaabcenaug 
ted that the co^ined use is coatra 
ioted(it li) Until the last few montha 
we had assumed perhaps anjuatlhabl} that 
the measures were protahlj compleaientar\ 
The nu}oTit) of our patients were gl%'en either 
roentgen imdlntlon ploa sulfanilamide or 
roentgen Irradlatjon plus lulfadiaslne with 
aucctsa, Aa wc aee onl\ 3 or 4 dmkal cases of 
Oostndlum wdchU infection a )Tar It b Im- 
possible to present a series of an) slgmhcant 
sire Howrver if we aasuroc that our method 
of approach In dogi b reasonably comparable 
roentgen Irradlatioo plus aulfadiaxlnc glses 
poorer results than does either one alone 
(TaWe lYO 

Swlfmtamides Ylthough the uic of the 
sulfonamide drugs b In faiTtr oa]\ a few small 
series ha\T appeared (j 17) These hiNie been 
treated malnJi with sulfanilamide Our ex 
perieuce b not condusii'e since most of our 
patients ha%T been treated prcdominanllv b) 
Irradbtion, and more rccenUj b) sulfadiaxiDC. 



TTi IVittmfiii c4 do* tnaCnl Ilk attaiaitn* t* 
<bjs atlrr bmriAOae 


SoIfanOamide was used In 10 eaificr caws 
because wc bcl)c\Td that it might pxcrvT to be 
an adjunct to roentgen irradlatfcxi. In the few 
Inataaces in which the patient na maintained 
00 the drug alone for a mseaable nenod 
before Imdialion was started the infectioo 
was not brought under conlroL 
These scattered diiucal Imprenions are 
borne out Ulri\ aceiuatdv b\ the experi* 
mental results. Four obscrmi (3, 4, 9^ 10) 
have found that Ln guinea pigs there ts a div 
tioct piotccti\'e action and some curathe 
effect bv the drug Others disagree but admit 
that sul/athiaxoie has some effect (15) Sulla 
thlaxole is more efficacious than ntber sulb 
nibunlde or sulfapvTTdiQe (10 15) tod again 
the best cxpenmcntal results were obtained bv 
kical use No reported acrln b srl avaHaUe 
but WHson roentioni that suliathiaxok pins 
antiserum and conservaU\T surger) are bring 
osed predofnlnantlv on these Inleclioos in 
Eogfaod at present One patient that we 
treated with with sulfathiamle and roentgen 
irradbtion made a aatiifactor) recD\'CTy 
We ha\T given sulfadiaxlne to 3 patreots 
with Oostridium wrlchii mfcctlcmsm addition 
to ipn)\in^ it to the local lesion. In each caw 
the ituectron was brought under coolrof 
npfdiv and within 1 to 3 da\i dean granula 
tlons covered a good portion of the aflectfd 
area. One of there patients receiird nothing 
at an3 time but fulfadiaxfaie while m the 
other 2 thb was supplemented bj roentgen 
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TABLE \X — StTLTADIAIOrE TmEATWT.^ 07 
DOO« ATTEK CLOSnimUM ITELCHn IB ES- 
TABLISHED 


TABLE V — CLOSTUDIUH WELOm IKTECTIOV U ihWr ram TK. u 

m Doa. iMurni raoPni-ucncALiv 

betwwn s control snd ooe of the t ulfarTarfa . 
treated dogi at the eod of lo dajx 

COHCLUnOKl 

From o«T espericnce It kcb u that a number 
of caaea of Oostridium welchU fnfectfctn fifl 
awkwan^ into the group called gai gin 
crtac. For tlm group the term doitndhm 
Infection” aeems rather inadequate but 
ckotiidmm cellolltii” is a reasonabl) de 
scrtetiTt term. There fa trodoobtcdly a wide 
variation in the manifcatatloin of the 
The complementary uac of consemtiTe 
turjeiy with other a lulfonamlde or roentjen 
Irradlaticm girts as good results as we know 
how to obtaio at pr es ent The reservation of 
amputation for these cases b wiikh there (i a 
markedly compromised vascular bed b war 
ranted. 

Both sul/anHamide and roentgen madia tlen 
when empJoj-ed alooe hare some beocBcfaJ 
effect on the course of the infecoon both es 
perlmenlallvandchnlcal}) and latdy ve have 
used sulfadlaaine In 3 patients with soccesi 
AD of these ohservatmts are bone out more 
or IcM dear!) hv animal uperimentadon. 
The results have feecn especially cpco un ging 
with tulfadiaaine The prophjdactlc use of the 
wilfoovnidia fa invariably superior to ad 
minfatratioD of the drug after the infcctioo b 
under wav 

The development of the eipefiinental a$- 
pecta of the studies has been oela>Td fay the 
variance of itraini, kaa of virulence and W 
the multiphaty of therapeulk njcasnres esed 
AD of these variables must be considered in 
grading experimental resulta. 

We beiievT that it fa essential partkulariy 
m the study of this infection to reproduce s 
disease which resembles dasdy that se ro b 
bununa. In our hands tbfa weal has been 
more neariy fulhDed In dogs than with any o f 
the other laboraton snimsla The resm 
blantx fa doaer (0 t^ human rcactwo In aD 
rcspccta. As seen from the charts, there m 
ahrays a few of the cootrofa that survive (6.7 
to *5 per cent) but there has alwa>a been s 


sulfadiazine. Other variatiooi of the (ecbtdqne 
suggest that the drug used locaOy fa a little 
more efficacious than when given parenteraDy 
In view of the reiulu obtained with sulfa 
diaziar the proph^ctic value of these two 
drugs was not ramdmt to wanant a tbm 
penile test on dogs. 

ThcK results are fahiy consistent with the 
reports of others for OostridJura weichii bfec 
tion but with Cktttndium sepdque and Oos- 
tridium oedematleiLs there fa considerable 
contradiction (9 10 16) 

Salfadiaziiu Sulfadiazioe has been superior 
in our hands to other drugs. When used 
pnfhfUctkaUy in *5 dogs with experimental 
nmrrbfmm wdchS infecCkm, there was aa 88 
per cent survival The control group of jr 
dogs (the same used In the preceding group) 
presented a 16 per cent survival As shown in 
Tabic \ tha fa appredaWy better than any 
result! we had obtained with sulfanDamHc 
preparatkma. After the Infection was es- 
tablished m 25 dogs, the lulfadiaxine was 
given thcrapcuUcaDy (3 hours after Inocula 
tkm) and there was still a 28 per cent sot 
rival This 11 in contrast to a survival of 6 7 
pet cent of 15 control dogs nm concunentl) 
{Table VT) None of the procedures used bss 
actually aborted the infection 

In the prophylactic experiments with sulfa 
diazine many of the anlrnah showed none of 
the t<Tv>c symptoms which we were accus- 
tomed to see ^e dogs would often fed weD 
to walk about instead of lying prone 
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Anyone familiar with the use of sulfa- 
thiazole is aware of the vanous manifestations 
of drug intoxication These include fever, 
rash, and conjunctivitis chiefij’’, nausea and 
blood destruction do not occur so frequentlj"- 
All of these phenomena were observed m the 
present senes, and on a few occasions it was 
necessary to discontmue the drug, but this 
happened m only i of the 5 fatal cases 

Table 11 offers an mterestmg companson 
Despite the smaller size of the second group 
certain remarks may be made I beheve that 
the low inadence of deaths from generahzed 
pentonitis is due to the effect of sulfathiazole, 
and m the cases of the 2 patients who suc- 
cumbed the postoperative course was pro- 
longed far beyond the most optimistic 
expectations 

The absence of deaths resultmg from un- 
recognized mechanical ileus or from unrecog- 
nized subphrenic abscess is not due to the lack 
of these complications, for they occurred with 
their usual frequency, nor can the fact be 
ascribed solely to the use of sulfathiazole It 
IS m this group of patients, with comphcations 
treated madequately m the earlier senes, that 
better methods of postoperative care have 
brought about improved results 

The single patient considered to be made- 
quately treated was a 7 year old boy who had 
generahzed pentomtis of appendical ongm 
He improved steadily for 8 days after opera- 


tion, and then a defimte pelvic abscess formed 
This was recognized, but palhative therap}'' 
was attempted rather than surgical dramage 
On the thirteenth day after operation the ab- 
scess suddenly ruptured, and the patient died 
in a few hours 

That no deaths occurred from pneumoma is 
probably the result of the chemotherapy 
The smgle fatahty placed m the “poor nsk” 
category was that of a male of 58 years who 
entered the hospital with generalized pento- 
nitis and m aadotic coma He was found to 
have diabetes mellitus, and the blood con- 
tained 460 miUigrams per cent of sugar 
Efforts to regulate the diabetes and to im- 
prove his condition generally were unavailing 
He died 2 days after operation 

In summary, it can be fairly stated that 
sulfathiazole given by vem or by mouth is a 
useful adjunct to the treatment of perforative 
appendiatis An equally potent factor m the 
improved results obtained m the Johns Hop- 
kins Hospital dunng the past 2 years has been 
the more adequate treatment of postoperative 
comphcations Although this senes of cases is 
small, the trend is m the nght direction and 
serves to strengthen my conviction that im- 
mediate operation is the correct treatment for 
acute appendicitis m any stage of the disease 
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I Is a previomly reported Kfles (i) of 479 
consecutive cases of perltonltfs orabscns 
of appendkal on^ in aH of wtdch lEe 
coDOibcm was treated at the Johns Uoiv 
kins Ho^tal by Immedate opcratian, thm 
were 48 dkathi, a mortality rate 0/ loper crnL 
This rrwrtallty rate compares favorably with 
those reported from other boapitals of similar 
sixe and Is somewhat krwcr than the averse 
of results reported for the delayed or expectant 
treatment of perforatirt appendlatis. A 
stody of the fat^ cases, bowew showed that 
at last 14 of the deaths were the resolt of in- 
adeqoate dlagnosii and treatment of cam* 
pbadooi whl^ arose di\*i or weeks after the 
midal opertbon. 

Since then s )*ean bas'e etspaed, during 
which period a aecood group of coosecoUve 
cases h!u been treated. This series although 
numerically cmaDer resetnblet the eaiGer one 
exactly as regards type of patients, proportioo 
of appendkal perforatkms on admtsabn and 
indoence of the various postoperative com 
plications, but less than 1^ of the expected 
number of deaths occurred. The treatnient of 
the patients In this second group differed from 
that of the earlier series by the use of sulfa 
thiasole In nearly all Instances, and by more 
careful observation and treatment 01 those 
patienU who did not recmTT promptly after 
operation As b the earlier series, every pa 
tient was subjected to Immeditte operation 
From September t 1939. to September i 
15141 there were roy patients who had 
pieritonJtii or abscess of appendical origm and 
only s of them died Postmortem examina 
lion was made b 4 of these. 

Others haw reported on the use of folfanila 

mldc and related drugs b the treatment of 
perforative appcndidtis, and b most instances 
the drugs have been used locally b the wound. 



or b the peritoneal cavity b the preteal 
senes of cases sulfathiaxoie was admmltteTed 
btravcnoosly and/or by month, none 
used locallv It was desirable to give tkb 
method a thorough trial so that an e^iddoe 
conld be made and it se ci n t d that jpir xTmy 
infections and bfectlcms of extra ippemfial 
origm, such as pneumania, might be more cf 
fectlvely dealt with b this manner An Wtlil 
doae of 4 grams of sulfithiaiolc was given to 
the average adolt, and this was followed st 
regular fatervals by a suflident amount cf the 
dr^ to maintain a level in the blood of 6 to $ 
mflllfftains per cent TheSntdoseortwoiai 
usually administered btrarmoudy and there 
after the drug was giv'cn by month unless It 
was found that the patient was untbfe to 
retab It 


TABU L — OEXUAL SUIOLOIT Or UJCITS 

P«11TI ISrcm 

\CT i cMfidlb ha poSontJra 
And Ahtas* 41 4* 

Snifiiiii kb wha ptAonlka 
led pohisiltii 61 4 * 1 ) 

Total* I S t ri 


TABLE n — CHirr causes or death 




Urtet csapfacatxai oT f.;iTi«Twfaam 
Gewnajcd prrTtaajtj* 3 

rjlnihWalM 4 

ScrdcnalA 

ilKtiinlral tkvi T 

Sebparmte iWi i 

BactOTtslcal fiaCota , 

Speotaneo™ uptu r * erf matriAied part 
ibtam 


S6i 


Total 
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The contribution made by Wmnett Orr when 
he pomted out the importance of wide open 
dramage, complete immobilization, and mfre- 
quent dressmgs cannot be overestimated 
These wounds do not need to be dressed for 2 
or 3 weeks and by that time are completely 
lined with healthy granulations and are well 
on the way to closure 

When the importance of this prmaple was 
thoroughly understood, a great change came 
into the treatment of the septic nonunions 
Instead of limitmg treatment to the infection 
and the osteomyelitis and waitmg a year or 
two before attemptmg a bone graft operation, 
it became the general practice to deal with the 
nonunion at once by removmg the sequestra, 
placmg the freshened fragments m contact and 
immobilLzmg The result m almost all cases 
was a quick union of the fracture and the 
saving of a year or two of hospitalization 

NERVE LESIONS 

Of all the problems that the war brought to 
the reconstruction hospitals the most inter- 
estmg was that of the lesions of the nerves 
These cases were collected m special hospitals 
because in them the surgical staff was com- 
posed of men speaaUy framed m extremity 
surgery and particularly qualiffed to deal with 
the deformities and disabihties that result 
from nerve lesions 

The nse of the neurological surgeon may 
lead to some agitation for a transfer of the 
nerve lesions from the orthopedic to the 
neurological surgeon, but from my observa- 
tion of the two types of surgeon m action and 
from my own expenence with both types of 
surgery, I would say that these patients are 
more likely to profit m the long run from the 
care of the modem orthopedic surgeon than 
from any other 

The lessons we learned about the wounds of 
the nerves were of the utmost importance and 
should be reviewed now if our young surgeons 
are to avoid our mistakes Let me say that of 
all the remarkable thmgs the surgeon does 
none is so spectacular m its results as the 
suture of a nerve On the other hand no 
operation requires more attention to the de- 
tails of technique if the best results are to be 
obtained 


Both in mditary and m civihan practice the 
question often arises as to whether a suture of 
a severed nerve should or should not be per- 
formed at the preliimnary dfibndement My 
answer is that if speed is necessary because of 
shock or hemorrhage or if there is the shghtest 
risk of mfection it should not be done In 
clean incised wounds m which a thorough 
clean-up can be earned out it is justifiable, 
but m a shell wound, never The busmess of 
the surgeon is to do a debridement as quickly 
and thoroughly as possible and to get the pa- 
tient mto an efficient splint and back to bed 
or on his way down the Imes The most that 
should ever be done to a severed nerve is to 
hnk the two ends with a catgut suture so that 
when the ultimate dissection is done the ends 
will be found close together 

The technique of nerve suture is well 
known, but I cannot refrain from refemng to 
the absolute necessity of gettmg end-to-end 
contact if recovery is to be expected To ac- 
complish this all sorts of tricks must be re- 
sorted to, such as transferring the ulnar in 
front of the internal epicondyle and flexmg 
the elbow acutely, flexmg the knee to a nght 
angle while repairing a 6 inch gap in the sciatic 
nerve and then placmg the patient on his back 
with his hip m full extension and his leg drop- 
ped through a hole m the mattress so as to re- 
lieve tension on the sutures In all these op- 
erations m which jomts must be held flexed 
after the suture, a plaster bandage must be 
apphed and left undisturbed for at least a 
month, that is, until the down-growing axis 
cylinders are well past the line of suture 
After that a series of plasters must be applied 
at weekly intervals, and the joint straightened 
out gradually 

Occasionally the surgeon is confronted with 
a lesion in which the gap is so great that there 
IS no hope whatever of brmging the severed 
ends mto contact If this happens m the mus- 
culospiral nerve it is of no great consequence 
because one can count on an extraordinarily 
good result from a transfer of flexor muscles 
mto the extensors But when it occurs in the 
median nerve it is a major calamitj Here 
there are three alternatives First, one may 
dissect the nen^e a long way back and then 
draw the tno bulbs as closety together as the} 
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lie for 1 q ooe there wis a kading iptHt like 
ilncUlr or Pe*r»on or BUke wbertti In 


T O tbo*e of whose fortooc It 

been to serve our tioopt In of 
WET the spectEcle of whit b happen 
iof Is Europe todt} canaot fau to 
ntake vivid again the niemo^ of what we 
leaned and to stir within os anew a burning 
desire to hdp our heroic rnen. If we are to be 
tnh helpfuJ bowe\Tr we mint make ture 
that we have really remembered the kwona we 
learned and that we are prepared to apply to 
preaent war conditloni all the leaaooa tut are 
new 

In approaching thb Important subject one 
is apt to tocrrrmb to the temptation to com- 
ment on every field of aurgery with arhkh ooe 
baa had any cootact whatever Thos it b with 
dlScolty that I refram frocn referrmg to tbc 
remarkable thing! that we taw and did In the 
gunshot wooTtdi of the chest, abdomen and 
skaB On thb oenuioQ h oweve r I ahall cdq 
fine myself strictly to that field b which I 
have had a really broad experience and b 
whldi I ihoold be able to ^Kak with aome 
authority 

Thinking over the oompound fractures of 
tbe bones of the extremitk^ I would say that 
the greatest advance came from the btroduc 
tton on the battle field or at the ambulance 
dressbg atatioa of adequate spUotbg E\'ery 
body knows tbe spectacular reduetbo of the 
mortalit> rate that came with tbe btroduc 
tlon of the Tbcmaa spluiL Slmtlari} there 
came a great improvement b tbc tinal results 
when the new methods of appljdng traction 
such as in ke tonga, Slndatrs utes, and 
other detves were Introduced. I ha\T no 
doubt that further improvenient will result 
from the Kirschner wire 

Tlie outstanding impress Inn left on my 
mtrwt however from observation of large 
numbers of these paticnU at tbe convalescent 
stage was the %tt> great difference b the 
quality of the results obtained In dlffeimt 
hospitals. The ciptanatloo was perfectly slm 

UratM •• tJ - i lat wl b<i«r» CT^rJ Caasrwa •! 

h, laaini C^m •i '■^ g r j m BcMob ; M 


another there was nobody btercsted In fnc 
tores. Sorgeoas had better get over the Ida 
that anybodv can treat fractures weQ enoogiu 
for the results that come from IncDcnpetfot 
managanent are appallbg Tbe remedy of 
comic. Is to see that at kait one ciprt b 
fractures is attached to e«<4i mrgKal unit 
The roost impostant contributioo to tbc 
treatment of wounds b the last war was the 
prcfimlnary dSjridement followed by the Car 
rd Dakin method of IrrintloQ Vlliether the 
latter wlD be lupciaedcd ^ the new methods 
remains in be teen. With to these, 

how e ver it would seem that u the bombing 
wnaJd allow a omlroHed eip e iLm eatiJ study 
of the nrw methods such u tbe Trueta oc 
dusiTt treatment and the local and geeenl 
use of the sulfonamide drugt, scene definite 
coodus^ should be arrived at before beg 
Aa things stand at present there b very EtUe 
reajoo for ctcfidence b the statements that 
arc being made either for or agtbst their use. 

WhDe practically all the cotopound fnc 
tares resultiDg from gunshot betaine infected, 
oatcomi'ditls was not a serrous compD cstlm 
nor did it mterfere greatly with the final re 
aulL Union went OQ b the nsoal way and of 
ten with greater osteogenic activity b the 
fragments than in simple fracturea Befort 
my war experience It hid always been mv tn 
prestxm that Infection was an iraportsnl 
cause of noQunloo As an actual fact, bowewr 
of ft thousand infected compound fractuits 
that passed through my hands, less than S® 
faQcd to unite and when one came to bveid- 
gate these ooe found that the Dcnunioo fa 
moat cases was due to loss of booc 

The most important lesson learned in reftru 
to ebrouie osteomyditb and septic noounfati 
was that the padents could be operated up« 
without any serkwi risk of ftirrlng 'ip 
fectlon and that if the wound was left wtt 
open with game drainage eiteodlDf Into Ui 
depths tlie> rareli had a rise of temperalum- 
37® 
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IS well fitted on the ends of the sectioned 
bones, and if the nerv'es are cut well back, it 
will stand up to hard usage for a lifetime 
One of the chief causes of the unpopularity 
of the S}’Tne operation has been the unfriend- 
liness towards it of the artifiaal lunb makers 
Not many of them can make a good Symc 
artifiaal lunb and even nhen they can thej 
dislike it because it cannot be made sjunmetn- 
cal with the opposite limb The result has 
been that r\henever a Syme stump is the least 
bit defective, off it comes to make way for the 
pretty belov-knee artificial limb Unfortu- 
nately many a man has lived to rue the loss of 
his Sjone stump for it is rare indeed for the 
midcalf below-kjiee stump to stand up to the 
wear and tear of ordinarj" usage the wa}' a 
S}Tne’s will do The trouble with the below- 
knee stump is that with each step the whole of 
the weight is borne on the sloping sides of the 
upper end of the tibia, on skin that is unac- 
customed to mtermittent pressure and fric- 
tion The result is a succession of attacks of 
skin irritation, bhstenng, and ulceration In 
not 1 m lo cases can these men face anything 
but a sedentary life 

I\Tien the unsuitability of the midcalf op- 
eration for Canadian soldiers became appar- 
ent, all enthusiasm for reamputatmg Syme’s 
stumps disappeared It was quickly discovered 
that many of the defects could be overcome by 
domg the Syme operation over again, refash- 
lonmg the flap, cuttmg short the nerves, and 
makmg sure that the bulbous soft tissue pad 
was held in correct relationship to the bones 
until healmg occurred Over and over again 
these defective stumps have been made per- 
fect m this way and there is no doubt that 
before any Syme stump is amputated the pos- 
sibility of repairmg it should be thoroughly 
considered 

So unsatisfactory has the below-knee am- 
putation proved m the Canadian army that 
the majonty of these stumps, after a series of 
reamputations, removals of the fibula and ex- 
cisions of neuromas have finally been convert- 
ed mto Gntti-Stokes above-knee end-bearmg 
stumps It IS a pity, of course, to have to 
sacnfice the knee jomt but experience has 
shown that the end-bearmg thigh stump is far 
more serviceable to the workman than the 


midcalf Large numbers of our men with this 
type of amputation are working an 8 hour day 
at benches and machines and seldom losmg a 
day’s work 

Compared ivith the other amputations that 
of the midthigh is a great calamity In spite 
of the amazingly clever artificial limb that has 
been devised for it, it has been found that the 
men are rarely able to hold any but sedentari 
jobs The trouble is that the}"^ have to sit on 
the top of the bucket, carrymg weight on skin 
that is not accustomed to it and with only the 
minimum of control over the movement of 
the joints It should be performed, therefore, 
onlj' as a life-saving measure 

The dictum of Ambroise Par6 that a gun- 
shot compound fracture, combmed with a 
rupture of the main artery to the limb, calls 
for amputation has stood for nearly 400 3’^ears 
We are wondenng, however, if after all this 
time some exceptions maj’’ not be found to this 
rule Par6 was faced with the certamty of m- 
fcction piled on top of the fracture and the 
severe mjurj' to the circulation so that he knew 
that his patient’s only chance depended on an 
immediate amputation With early ddbride- 
ment of wounds, however, mfection can be 
completely prevented in manj”- cases and the 
new drugs may ultunately increase this num- 
ber It maj’’ be possible, therefore, with the 
aid of hepann, to restore the circulation at the 
time of the debridement by suture of the 
severed arterj' or to maintain it for a few days 
by means of a glass tube, until a collateral ar- 
culation IS established Certainly the experi- 
mental studies of Murray both on animals and 
on a small series of patients in hospital indi- 
cate that occasionally, particularly in air 
raids, when the patients can be brought 
quickly to hospital, such a plan of treatment 
might be effective 

While m this review of experiences gamed in 
the war of 1914 I have limited myself to a 
very small part of the broad field of war sur- 
gery, much of what I have said has close rela- 
tionship to all wounds, no matter where they 
may occur What we all want to know is, 
first, how to prevent wounds becommg m- 
fected and, second, if they are already mfected 
when they come mto our hands, how best to 
combat that mfection and to give our patient 
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viQ cxme nith s elk Uund, and doie the 
»<nmd Ten <U^1 later the wound can be op- 
ened up and (t will often be found that the 
eodi can then be brought toBctber without 
tCQskm Second one nia> introduce a neme 
gra/L TbeoretlcaUy thu ibould be lueful for It 
ha* been done RjcceiifuDr in animal*, but In 
man the mull* ba\'t been driappolntmg In 
DO ca*e In whkh I saw it done va* the result 
worth the trouble Howtitt if I were work 
ing on these cases now I would try out the 
lugweition of niing degenerated ner\-e a* a 
grait and freshening the distal end aod the 

proximal cod of the mstal aegma t of the Dcrre 

when the aii* cj Under* were due to p<w that 
pomL Thi* would at least be more hopeful 
than the tWrd alternative which consut* of 
doing nothing 


AJITOTAXIOJfa 

Familiar a* moct curgeon* axe with the 
\*arious t)pet of arapuUuons not many havT 
bad a auMoertt exper ie nce to juitif> toe for 
sation of final opcnlon* oo aU pham of 
question It happen*, however that it ha* 
been the poUc> ot the Canadian GoverTunent 
to bring u the arsputatuo caaes from tbne to 
time to an ampatatun dlruc at the Govern* 
ment artificial limb factor) at Toronto *o 
that it ha* been potalble for a amatl group of 
surgeona, of whom I am one to atudy and to 
follow these cases for nearl) 15 )-eara. K We 
history of all these patients, comprisiof s,ooo 
in all, is now being prepared by Dr Gordon 
Dale and will be puDlisbed aoon. From our 
place of vantage m this clinic we have been 
able to observe these men not for a week ot a 
year but for a quarter of a centut) ^e have 
figurahiel} watched them walk down the 
>-eais, slowly changing from )-outh to old age 
and we feel that we know as few can postihfy 
have had the c^jportumtv to know the sur 
gery of amputatkra 

I »b«ll not attempt to dhacB this matter In 
any detail as thb has recently been done 
elsewhere. I most point out however a few 
outstanding pmaplc* that it wcmld be weD to 
rem^Sffu it is our tniafortune to have to 
face again the casualty lists of igjS Almost 
the ool> reason for amputating a wJdier* Umb 
b to save hi* life It b because hb limb fa 


giogrenou* or about to become gangreowB 
because of wfldl> spreadbg streptococatv a 
gas baeWu* bifccllon It b seldom, thneWe 
that a formal amputation of anv kind h /wu 
fiablc One must content oneself with t qidd. 
circnlaf cut, leaving the skfn long so tint It 
cannot retract abo\T the sectioo of the miutfa 
and bone and leaving the wound wide open 
for adequate drainage Tbb b the io<i£d 
guWotine amputation, modified hr kavmg the 
akin long that became ao popular fa tlie cu- 
oalty idwing ftatbos and base bospitsls h 
the old war It was a Ufe saver pure and nm 
pie, but it worked 

Dae sometimes beaii thb t)pe of ampati 
bon cntloxed 00 the grounds thit ft takes the 
stump a long time to heal that it qsqiIIt 
leaves a s tump that b nnsoltcd to fitting vilii 
an artifiria) llznb and that it ofta reqsirn it- 
amputalloo Admitting the truth of aU these 
cntlosm*, however we arc stilJ cnoviaced 
that tbb method must be used if the mortaht)' 
rate b to be kept down. Some modlficatian ^ 
these views mai cecne if the new bederiasUtir 
drugs prove hdpfol, but I doubt iL 

It b in the l e co ustrucUop bospltilt that 
final pteparaboti of these palknU for artificial 
Irmbs takes place and it b here that the fotmal 
amputations should be done In the lower ex 
tremlty there arc only four that need aecm 
us as the others are pradfcafly only of ha- 
toncsl Interest- Tbev are the Sjme s and the 
midcalf operatkm* telow the ince and tie 
Critti-Stcae* and the midthigh above. 

For nearly a hundred j-eai* the tesdeoic 
storms have raged about the operstwo ol 
i>>nie At one time it used to be the Loedoo 
smgeons who abused it but now It b said that 
Edmburgh has fortakoi it and Loodoc hi* 
taken It up. Our experience has been, bow 
ever that it is tie ol tU tmputilicta a 
the lower eitremit) and that whm weQ done 
it allows a mAB to stand and walk afl day to 
follow the plough, to work In a factory ee to 
do moat of the things that a noanal man cm 
do Twenty j-car* ago I was pot “ JJ 

squash tournament by a man wbo bad bso 
a Syroc amputation done 15 year* befw 
mrt him the other da) 15 yean after Ms 
eratlDD wsikmg along with bar^ a ^ ^ * 
limp It b our expenence that If the bed fl»P 
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IS well fitted on the ends of the sectioned 
bones, and if the nen^es are cut ta ell back, it 
will stand up to hard usage for a lifetime 
One of the chief causes of the unpopulant}’- 
of the Syme operation has been the unfriend- 
liness towards it of the artifiaal limb makers 
Not many of them can make a good Syme 
artifiaal limb and even when they can thcj 
dislike it because it cannot be made sjunmetn- 
cal with the opposite limb The result has 
been that whenever a S}Tne stump is the least 
bit defective, off it comes to make w ay for the 
pretty below -knee artificial limb Unfortu- 
natety man} a man has lived to rue the loss of 
his Sjnne stump for it is rare indeed for the 
midcalf below-lmee stump to stand up to the 
wear and tear of ordinar)’’ usage the way a 
S3Tne’s will do The trouble with the below- 
knee stump is that wnth each step the w’hole of 
the weight is borne on the sloping sides of the 
upper end of the tibia, on skin that is unac- 
customed to mtermittent pressure and fac- 
tion The result is a succession of attacks of 
skin irritation, blistering, and ulceration In 
not I in lo cases can these men face anythmg 
but a sedentary life 

W^en the unsuitability of the midcalf op- 
eration for Canadian soldiers became appar- 
ent, all enthusiasm for reamputatmg Syme’s 
stumps disappeared It was quickly discovered 
that many of the defects could be overcome by 
doing the Syme operation over again, refash- 
lonmg the flap, cuttmg short the nerves, and 
makmg sure that the bulbous soft tissue pad 
was held in correct relationship to the bones 
until heahng occurred Over and over again 
these defective stumps have been made per- 
fect m this way and there is no doubt that 
before any Syme stump is amputated the pos- 
sibihty of repairmg it should be thoroughly 
considered 

So unsatisfactory has the below-knee am- 
putation proved m the Canadian army that 
the majonty of these stumps, after a series of 
reamputations, removals of the fibula and ex- 
cisions of neuromas have finally been convert- 
ed mto Gntti-Stokes above-knee end-bearing 
stumps It IS a pity, of course, to have to 
sacnfice the knee joint but experience has 
shown that the end-beanng thigh stump is far 
more serviceable to the workman than the 


midcalf Large numbers of our men ivith this 
tjqie of amputation are working an 8 hour day 
at benches and machines and seldom losmg a 
day’s work 

Compared ivith the other amputations that 
of the midthigh is a great calamity In spite 
of the amazingly clever artificial lunb that has 
been devised for it, it has been found that the 
men are rarclj' able to hold any but sedentars 
jobs The trouble is that they have to sit on 
the top of the bucket, carrying weight on skin 
that IS not accustomed to it and with only the 
minimum of control over the movement of 
the jomts It should be performed, therefore, 
onl}' as a life-saving measure 

The dictum of Ambroise Par6 that a gun- 
shot compound fracture, combined with a 
rupture of the mam arterj' to the limb, calls 
for amputation has stood for nearly 400 years 
We are wondenng, however, if after all this 
time some exceptions may not be found to this 
rule Par6 w'as faced wilii the certamty of in- 
fection piled on top of the fracture and the 
severe injury to the circulation so that he knew 
that his patient’s only chance depended on an 
immediate amputation With early ddbride- 
ment of wounds, however, infection can be 
completely prevented m many cases and the 
new drugs may ultunately mcrease this num- 
ber It may be possible, therefore, with the 
aid of heparin, to restore the arculation at the 
time of the debridement bj'’ suture of the 
severed artery or to mam tain it for a few days 
by means of a glass tube, until a collateral cir- 
culation IS estabhshed Certainly the experi- 
mental studies of Murray both on animals and 
on a small series of patients in hospital indi- 
cate that occasionally, particularly m air 
raids, when the patients can be brought 
quickly to hospital, such a plan of treatment 
might be effective 

While in this review of experiences gained in 
the war of 1914 I have him ted myself to a 
very small part of the broad field of war sur- 
gery, much of what I have said has close rela- 
tionship to all wounds, no matter where they 
may occur What we all want to know is 
first, how to prevent wounds becommg m- 
fected and, second, if they are already infected 
when they come mto our hands, how best to 
combat that infection and to give our patient 



J74 


SURGERY G\'NECOLOG\ \ND OBSTETRICS 


the bett dunce for bb life and Innb From 
the old war we learned or relearned the im 
portance of jplinting dttrklemcot, arxl free 
drainan In this war we shall have an op- 
portrauty to trj out the eflertlvmeaa of 
chemotherapy and the use locally of the mb 
fonamidc Eroup of drujia. If tn^cal expen 
ence in this war In an} wav resembles that of 
the last, boTmrr the proccM of arm’mg at 
sotmd condoalons on these rrutters will be ex 
ceedm^l} slow It seems to n>e that the in 
fonnabon we so orgentlN need can come anl\ 
from large scale controlled dlnkal expen 
ments sadi as have been proposed by Mdcne) 
of New Vort. If for Instaiice groups of 50 
street aeddent cases were placed under the 
observitkn of a few traiiKd obaervers and if 
one group were treated b> ditbrklcinent aloru, 
one b} debridement plus Carrel Dakin Irrlga 
tion or dsemotherapy or the local use of the 
sulfonamides or the Orr Trueta oeduakta 
method it should be poscible srithm a few 
months to settle the ouestloo of bow to treat 
wouoda. Such fTpertmeots could eaaO) be 
carried out m the great hospitals of New 
\ork, Chicago tad Boston nmpUed as tbe> 
are with enormous numben of patients and 
sheltered from the aDntinooat dbrttptlve cf 


feet 0/ falling bomba. ^VTut a graod ihlng h 
would be for our soldiers If before the pest 
casualt\ lists begin the Duector Geoersl ef 
ifedkal Services really knew the raloc of tk 
new methods of treatment and felt himself » 
•trongl' sopportfd bj cipertmental and c§a- 
Kjd cvHdenct that he could order the adoptee 
of those general prinaplea that offer the pest 
est hope of tuccesa. 

I cannot ctndude my remarks withorU 
thanking vou for the high honor vou hare 
done me in adding m) name to the list of the 
dbtlnguished surgeons who have defhertd the 
Oration on Surgery before the Ameriaa 
College of Surgeons. I must coefeta that the 
word oration at hnt filled me with mh- 
gtvtofs but I find that it really b a word 
wtuch is used not to cramp the ft\ le of the 
speaker but to do honor to him Allow me at 
thbrnocnent too, to assure you that the kind- 
1} and fneodl} spirit which has led yen in 
thb time of war to select a Canadian u iw 
President is de^> appeedaled by nsrsctl sad 
my coUeaguea. The ovrrwhdming evidence of 
i-Dur friendship brings comfort to iB Ci 
nadlans and helps them to fact the fotere with 
good heart, no matter what that fotuic may 
bold. 



THE PROBLEMS OF SURGERY IN TOTAL WAR 

With Special References to Abdominal Injuries 

Temporar\ Surgeon Rcnr Adminl GORDON GORDON-TA^ LOR, C B , O B E , LL D , M A , 

F R C S (Eng ), London, Enghnd 

I PROPOSE to make use of a certain senes blood-lust unkno\\n in anj brute or beast 
of abdominal injuries collected from the In anaent Umes surgeons built up their 
casualUes of this war, and to cmplo\ experience m the workshops of war, and war 
this group of cases as a means of intro- throughout the ages seems always to have 
duction to the consideration of certain clinical scrv'cd as a stimulus to advancement in sur- 
phenomena which appear to be novel in this gical knowledge and craft It is a little strange 
conflict, to certain methods of treatment that the abdominal surgerj' of w-ar should have 
which are on trial, to the great value of whole lagged so far behind the operative treatment 
blood and the blood substitutes which have of similar injuries received under peacetime 
been emploved on an unprecedented scale in conditions bi\ centuries have rolled past 
this campaign, and finallv to the envnron- since Hcnn de Mondevillc counselled suture 
ment in which manj of these patients have of the colon and afiirmed the recoverv of some 
been injured or dealt w ith surgicalh of those who Jiad received wounds of the large 

The most prohlic cause of injun' through- intestme, and Ambroisc Parc in the sixteenth 
out the centuries has been the warring in- centurj^ writing of prolapsed and damaged 
stmet of mankind Heretofore, the male has intestine, pointed out^that the injuries must 
naturallv been the sex almost exclusiv'cly be sutured, and evisceration reduced 
marked out for this tj’pc of lesion, but “total The dismal storj' of the lack of surgical 
war ’ makes no sex or age distinctions, and the progress in tlie abdominal surgerj' of battle, 
experience of the Spanish war, which was which characterized the centunes up to the 
utilized b\ Nazi and Fascist merelj as a dress penod of the last great war, is well known and 
rehearsal for the blood bath to be commenced need hardly be reiterated The present occa- 
in the autumn of 1939, should have warned sion, however, affords an opportunit} for cor- 
mankmd of the principles and practice of the recting at least one error respecting the his- 
aggressors, naj assassms, who arc now cn- tory of the abdominal surgerj’^ of the war of 
gaged in endeav'ounng to institute m Europe 25 years ago If I may be permitted to digress 
what has been mappropnatcly termed the for a moment to the historj'’ of the abdominal 
New Order— surely a most glaring misnomer surgery of that great conflict, the first ab- 
Among the more pnmitive tribes it is almost dommal operation on the Franco-British front 
unknown for the male deliberately to attack was in fact performed in December of 1914 bj' 
or injure the female, and in the animal kmg- the late Captain John Campbell of Liverpool, 
dom It IS only on the rarest occasions that the an alumnus of a famous school of abdominal 
male has made an onslaught upon the female surgery, the operation was a successful suture 
of the species The wholesale, mdiscnrmnate of a penetratmg wound of the stomach 
bombmgs, involving the lives of countless Theworkof Owen Richards, however, reallv 
women, children, babes and sucklings which placed the abdominal surgery of warfare on 
characterize “total war,” forever brand those its permanent sound footing His enthusiasm 
nations who first introduced and practiced and enterpnse were fittmgly crowned by the 
this technique with the stigma of a reputation honor of bemg the first surgeon on the Bntish 

for diabolical cunning, crueltj, and sheer Front to save an mtestinal wound by means of 

Prejenied btforc the Clinical Congress of the Vmmean College Operative SUrgCry On March l 8 , I915) this 
of Surgeons Bo ton November 3 7 194* SUrgCOn SUCCeSSfuUy eXClSed SIX feet of lleum 
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pcrforited in trenty pliccs In khoc puts 
the gat wu fo duntj^ that two-thlrS^of 
lU cummference wu tom through The eol 
dicT TU e Scotch G-«n« Hi«n wfao liter re- 
ceiving the injury In a German trench, walked 
back to his own IIdcx. 

The third succcsjiii] ihdondoil operatloD 
on the British Front In the last great war was 
perfonncd by Claude Frankaa dealt with 
a gunshot wound of the colon Here arc re 
corded three pioneer opcratloru stomach, 
smaOgut colon Campbell, Rkhaids,Frankau 

No stor> of the abdominal lurgerj of war 
fore would be corarietc without some refer 
cnce to Sir Cuthbert aUace whose eo 
thuslasm and staunch rapport for Ms surgeons 
In the British First Army in the war of 1914— 
1918 did so much to settle forever the curloos 
controveny upon abatentloa or fntcrventkm 
for abdominal wounds which had occupied the 
minds of militaiy sorgeons so long No 
quixotic £anc> made me write a yrts or tiro 
ago St Ctiihbert most sarel> be adopted 
as the patroo samt rut only of the locklcM 
stricken in the befls by the tniadle of an 
adNTnai> but also of aO such surgeons as 
ba%T a spedal loterert In the abdominal b 
Junes of warfare 

After 3}^ jrars of warfsrc it b perhaps 
not mopportone to take stock of our ciper 
ieoce of the sbdominsl war bjunes of thb 

totsl wu and to compare and contrast the 
wu surgery of the abdomen of two periods of 
time separated b> a quarter of s century 

The senes of 600 operatiotts for sbdomhul 
injury b thb present review comprises a most 
motl^ coUeemn, mdodlng abdominal casual 
ties received b naval warfare or admitted bto 
Naval initltutiODS, and avUiani damaged by 
the mdbaiminate air bomhardmoita of 
Bntam there are also included certab Aiioy 
casualties, represented bv the abdominal flot 
tarn and Jetsam of the Dunkirk mliadc" and 
the evacuabon of northern France. Sttll 
others come from the Royal Air Force and are 
for the roost part tboK brought down during 
the epochal Battle of Britain which ihoald 
bo sorelv termed the Battle over Britafa — a 
DomenciatDie which p erp e tua tes for all time 
the prowess of the few to whom so much has 
been owed bj so man) ” Thu muldfarioos 


group constitutes a series from whkh coo- 
dnslons may Justifiably be drawn 
In addition there are also cases of bjoty to 
the belly which have been received fmA.T cir 
fTTm stan ces more or less baeparably related to 

total warfare” thus for example the“blick 
out" has placed 00 bconsideiahle part b 
determining abdominal damage of this UnH 
Novel cnvuooment has also led to <fiiastea, 
some of which bvoKe the beDv the spleen 
has been ruptured through t fall oo the itooe 
floor from sn air raid shriter bunk (D by the 
fall of a warrior oc bk tb hat or M a sailor 
upon Ms gas mask. Catastrophes whkh befall 
the bdlsidnal b peace may «1wt n v w l i ftm 
him b war arid the ciirumstinces of the 
emergency and the environment of operatioo 
mav bvest both with a panoplv of the 
dramatic. 

Abdominal catastrophes consequent npoo 
disease have also been dealt with smpaUr 
under "front line coDdltfcma” perforated pq)- 
tk oken have been dealt with nccasfBlIy br 
operation h bosntals dimng air raldt, and 
eva h the woo^ adlacEnt to the Donklri 
beach. Strangulated heimks ha\T been ad 
mltted along sritb air raid casaaltkt during 
the bliU, and have taken their turn for 
operatiem with mm and women bjured by 
high ezplosivet. 

AfOCnCDtAL sojia 

If^mpifncy tj optnlUn In thb peescot 
conflict the abdominal surgery of war has err 
(ably seemed coospkooas b> Its Infreqococy 
and the apparent paudty of numbm has 
hopresMd individual observers whose sphere 
of fOTgical activit) b the Franm-Britah 
CZasualty Clearing Zone so odd yean ago 
furnished them with an abundant eiperioce 
of operative aid for sokflen suflciiiig from 
wounds b the abdominal area. 

In Great Britain, no one hospital 
surgeon, has had wo far an) vast eiperienct of 
thm cases they are scattered o%Tr bnnrocr 
able dlles, townsh^is, vilUges, and himle^ 
throughout the land The coodJtlcns of 
wonndbg todaj are of almost bfinite variety 
and b thb "total wariare” the men o f ^ 
fitting forces and the civilians, the ■iJ&oi 
■T«( ciuldrm, the aged and the mirslfaig ba e 
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suffered injunes to the belly and elsewhere m 
circumstances as diverse as the missiles and 
mechanisms of destruction that have dam- 
aged, destroyed, or perhaps completely dis- 
sipated their bodies 

In this “total war” a considerable per- 
centage of the casualties from air bombard- 
ment results from crush mg force or from the 
direct or mdirect effects of “blast” , m crushmg 
injuries the abdomen is less exposed to 
damage than, for example, the head, shoul- 
ders, or limbs, and m lesions due to “blast” 
the lungs are more vulnerable than the ab- 
domen Expenence has m fact demonstrated 
that, despite the stout-hearted efforts of 
rescue squads and the courage and devotion 
of ambulance dnvers in aties, desperate or 
moribund abdommal cases do not crowd the 
doorsteps of our hospitals and mfirmanes, and 
it becomes difficult to escape the conclusion 
that m Bntam at any rate abdommal casual- 
ties able to repay surgical aid are m truth 
mfrequent 

The mfrequeiicy of abdominal operations 
among civilian casualties The foUowmg con- 
siderations are germane to the discussion 

1 The frequency and seventy of crush in- 
junes of the trunk, mcludmg the abdomen, 
have been a feature of casualties on the “home 
front”, such mjunes are mdubitably more 
mortal than penetratmg wounds Subpanetal 
injunes of the abdomen and its contents 
played a relatively small part m the abdomi- 
nal surgery of the last war, this time civilians, 
women, and children of tender years, and 
even the unborn babe, are suffenng crush- 
contusions from falling masonry and from 
bunal under collapsed houses and dweUmgs 
Fragments or masses of wood, stone, or 
metal may be confusedly hurled with devas- 
tating force agamst the abdomen, severe 
visceral damage or retroperitoneal hemor- 
rhage may be produced by “blast” without 
any external evidence of mjur)'' The ab- 
dormnal panetes may suffer ffiong with the 
subjacent organs, and effusions of blood may 
be encountered in any of the layers superficial 
to the peritoneum Actual rupture of the ab- 
dommal musculature along with visceral in- 
jury was mfrequent in the last war, the blow 
that ruptured the powerful belly muscles be- 


came too spent to damage the intestinal tract 
The mcrease of destructive force nowadays 
destroys and damages without fine anatomical 
distmction 

2 In towns and villages the most fright- 
ful wounds of the belly have been produced 
by flying glass, abdommal casualties have 
been eviscerated, or festoons of damaged in- 
testine may be herniated m front and behmd, 
along with other mjunes mside the pentoneal 
cavity Such are mostly beyond surgical aid 

3 Multiphcity also characterizes the wounds 
and damage sustamed from air bombardment, 
not only is the mortality raised by concomi- 
tant lesions of many viscera, but many, even 
most of the regions of the body may be 
simultaneously damaged The metal and dirt 
bespattered trunk and limbs m those who had 
been wounded by high explosives were 
familiar to surgeons m the last war, but the 
phenomenon is far more frequent m this con- 
flict, and the seventy of the accompanying 
mjunes renders the prognosis m manv an 
abdommal case hopeless 

4 Some of those injured m the beUy may 
also suffer from bums of the body or limbs 
This complication of abdommal mjury may 
be encountered m ships or ashore, the prog- 
nosis will obviously become far more grave in 
such cases 

5 The degree of shock encountered among 
the casualties of this war far transcends that 
with which surgeons were familiar between 
1914 and 1918 Despite the elaborate and 
highly organized resources of transfusion 
services, despite the transfusion of many pints 
of blood or plasma, despite the admmistration 
of ox}'gen, and all the resources of resuscita- 
tion therapy, many of the patients with ab- 
dommal mjunes are past all operative assis- 
tance 

6 The clmicopathological phenomena found 
m men or women exposed to “blast” have 
been reproduced experimentally by Zucker- 
man (1940), who has shown that m 40 per 
cent of expenmental animals subjected to 
“blast” hemorrhagic lesions are found in 
vanous abdommal organs In the realm of 
human pathology and m expenmental work 
the abdommal viscera appear to be less sen- 
sitive to “blast” than are the lungs, and ex- 
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periinenttny fn cue* in which Irtfani «re 
pr c* tDt In the bellj there irt »!» pulmonaiy 
nemorthigei. The \nlneriblllt5 ^ 

Uxfc tntestine to "bUjt'’ in the ewe of the 
cxperimenUl animjJ U not to muked in the 
cue of men »od women the prodmt) of the 
caul] gat to exhibit leikait due to this cxsual 
mechanism a not fax inferior to th»f of the 
Urge bowel the stomxch U teldom affected- 
The intestine may exhibit patd>es of honor 
rhage vai>’iiig from punctuorm apota nodcr 
the lerosa to Urge annular extra luatkina, and 
e%Tn rupture of the bowd has been kiKnm to 
occur 

The ipleen ma> be tom In penoos exposed 
to Tilaat the liver hat been brulied or tom, 
or its ngbt lateral loiface may be dlvrmhcd 
by lines corresTOnding to the rfbt the kid 
nej-a and bUdder are lew often ImpUcated 
Blood clot has been seen In the pentooetrm 
and retropentoneal honatonuu, as welt aa 
effoaion* In the meseoteo verv chaiic 
teristlc. Attention b spcdaliv directed to 
these findings in the abdomen whicb result 
from 'bUit, but once more It should be 
iffinned that the lungs are especially miner 
able to thb mechanbm, and thar the planes 
of the bead and neck and tbe oerrous rwlecn 
may exhib it similar and perhaps eTtensi\'e 
changes. Tbe direct effects of “blast are 
experienced dose to the explosion only but 
the many indirect effects may produce death 
or serious injury at a farther distance 

Ncverthelesa, apart from the actual nature 
of the abdominal wound, the “time tag be 
tween the hour of wounding and the pos^Dlt> 
of expert surgery m a suitable cn -110000011 
obvkmsl) pUys a most important part hi de- 
tcnninlng the fate of all alriominal casualties 
not fatvmedlatei> fatal 

Tht in/rf^uency ef abdominal canaUici in 
tie fofres The poalhibtia of the rapid ool 
lcc 4 m of the wounded and their rapid and 
effident transport so as to keep tbe “time lag 
within pcnnieilble limits must Niiy with the 
naval or tbe sltuatioa. The time fac 

tor may be Ine^^tabI> protracted to the grave 
dbad\-antas:e of the patient by the vastness 
of the inten-enbg expanse of sea or air 

In army warfare a prokeged time lag 
should not be so faevitahie or caprickxis save 


In orcumstanccs of retirement, since 
re»en.-ed for the treatment of abdOTni^sod 
other cases of first urg en c) ihould be 10 
mobile that they can be kept within the per 
mlssible time lag despite the rapid move- 
ments which Dowadavi chart cterla war Ah 
(ernathrly under certain CDodltiom air trans- 
port can sorel} bring surgeon and paticDt 
together with the least sacrifice of Important 
boujs- 

It b manifesth impos^lc to maintrin tor 
ward bospltab In an ann} faJImg backwanl 
csTiedalli under conditions of rapid retreat 
\ll patients operated upon before the beetk 
throngb” must be sent far rearward and for 
the most recent casualties little more thm 
first aM treatment b poolble before ev-acua- 
tlon- Such untoward drcumstancesobvlocsly 
predude the posrlbflitY of re cov er } ' for any 
large pejc eptage of abdominal cases those 
that survhrt owe more to their own physiol 
stamina and stoical fortitude than to the 
exuberant optimism and entespriae of the 
surgeon Abdominal rasoalties certainly sui 
vived the retreat of Gough • Fifth Army In 
March iQiSandaltothemorerecmtlhjn^ 
evacaaboa- 

Id the first clash between tbe British forces 
and the enemy acroas the Channel In May 
ip40, the mUitaj} sitaatxm preduded the 
sucalsafal perfonnance of s Ulomtna l surgei} 
save on a imall scale Cases are known to me 
of abdominal injuries received daring thb 
period of very mobile warfare in whidi pa 
Uents were operated upon In France and 
Flandera, were rapidly embarked at Dunkirk 
aod other French po^ and completed their 
recoveiT m England For example, Major 
E Underwood R A-M C hta several sue 
cesriul abdominal cues at thb tone. 

Nowadays, the convej'ance of Britidi 
wounded In bo^taJ ships troder the aejb of 
the Red Cross carried special dangers. Ab- 

AwnTialfPidtk aHitnn r traiilpor t aO O nir T OSi 

the Channel and the high seu have shared 
with other Injtired men the mental torture and 
petiiaps further physical agony from de- 
liberate bomhardment 0/ the Red Cross. 

In thb war the chances of recovery of an 
tbdominal case from such an outrage have 
preywUffd stfD further by the air bom 
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bardment of wounded men m the water, a 
practice which has been freely indulged in by 
the German and Italian even upon Axis allies, 
and few that had already been wounded m the 
belly can have suixnved 
By reason of the environment m which 
naval casualties are inflicted and the nature of 
the missiles employed, abdominal wounds arc 
very fatal in ships, although some splendid 
results have in fact been obtained in men 
wounded at sea, or even in the sea, during this 
present conflict Surgeon-Lieutenant Donald, 
R N , performed a laparotomy in one of H M 
Destroyers, when the “naval situation” was 
such that there was no prospect of transfer- 
ence of the man to a hospital ship or ashore 
Unfortunately, the cecum and ascending colon 
proA^ed to be gravely damaged, with extensive 
contamination of the peritoneal cavity with 
liquid fecal material , the man succumbed An 
injun'' to the small bowel might have held out 
a better hope of recover)'' 

Immersion m the sea after shipwreck has on 
occasion been associated with a less familiar 
abdominal injury, to which Surgeon Com- 
mander Rex Williams, R N , has given the 
name “immersion blast ” This will be re- 
ferred to later m the author’s forthcoming 
Bradshaw Lecture and in Rex Williams’ Hun- 
tenan Lecture m 1942 

Nowadays there is no safe sanctuary any- 
where for the Avounded, even in the hospitals 
and mfirmanes of our cities Wounds from 
enemy aircraft may even supervene upon med- 
ical illness, the Boche never hesitates to hit 
again when man, woman, or child is down 
The destruction of hospital buildings may 
Avithdraw from the Avounded man the hand 
stretched out to save him, ever)' hospital in 
London except two has been hit b)' mdiscnmi- 
nate air bombardment A police inspector had 
been wounded by a bomb splmter which had 
entered the nght flank, presumably damaging 
some intraperitoneal organ He was placed 
upon plasma mfusion which rallied him, and 
the man would Avithout a doubt have been 
able to be operated upon, unfortunately, the 
hospital was badly damaged yath loss of life 
to nursing sisters and others, and it became 
impossible to operate or for a time to evacu- 
ate The man succumbed 


Se\ In figures culled from air raid casual- 
ties m Great Bntam, there is no strikmg 
diflterence m madence between the sexes 
However in one series of abdominal cases m 
which I have taken particular interest, but 
which IS a motley collechon, 78 per cent were 
men, 20 per cent women, and 2 per cent chil- 
dren Nine of II of the mfants injured in this 
series were girls 

Age The youngest victim in this abdominal 
senes to surxuA'e an intraperitoneal injury due 
to enemy action was aged 3 years , this was a 
subpanetal lesion The next youngest to sur- 
Auve were 7, 8, and 9 years of age, respectively, 
the mortality in babyhood and early childhood 
IS extreme, although a bab)' of 10 months re- 
coyered from a through-and-through wound 
of the abdominal wall, Avhich did not implicate 
the peritoneal cayity 

The following cases perhaps emphasize the 
horrors of the modem technique of air attack 
mtroduced by the totahtanan powers 

A girl of II years walked into a hospital, close to 
which she had been injured bi' a bomb splinter She 
had a penetrating wound of the abdomen situated 
near the nght costal margin and bleeding profuselj 
At operation, no injurj' to the gut was found, but 
there was a severe tear of the nght lobe of the hver 
The tear was partly sutured and also packed 
Despite every form of treatment the wounded girl 
continued to bleed, and died 24 hours after opera- 
tion 

The injurj' from which a httle girl of 3 years made 
a recovery was a subpanetal lesion and probably in- 
volved an injurj' to the common bile duct Her hfe 
had been despaired of for several days after she had 
been rescued from a house in a row which had been 
completely demolished, she then developed a huge 
collection of bile in the lower part of the belly, this 
was drained and convalescence was then straight- 
forw ard 

A girl of 8 3 ears was an m patient of a hospital for 
an operation for cleft palate During her stay in 
hospital, the building was badly bombed by Huns, 
and she received a small perforating wound near the 
middle line at the level of the third lumbar vertebra 
She Avas hurriedly removed from the damaged 
building to another institution, apd two perforations 
in the sigmoid flexure were sutured A proximal 
colostomy was performed Recovery took place 

A boy of 9 recovered from a frightful left-sided 
abdominothoracic injury in which his stomach was 
protruding from the wound (Alcock) 

The j'oungest living thing known to be destroyed 
in the maternal womb was a fetus of 6 centimeters I 
A woman was in an air raid shelter which was 
destroyed and was thought to present the clinical 
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pictttre of bUit In^ory t tLe bpfi- AlUr 48 
koon. tW foccombod. lad it tbc a tapay tbe cfia- 
leal nt a gTwf i wu coefiiTDcd bj tbe pulmonaiy 
cbaofca demoutnUe 5 be had abo a larje retro- 
perrtooeal beautonta, etpe ca Hy maiicd ia tbc per 
LBCpbrlc rexkn there wu aa exteadve blood ln£l- 
tiatkm of tbe meaeoterj whIA lad endrekd tbe 
bowd a&der Its smsis coat In acreral annolar 
patebea. Tbe nterioe carlty coctah^ tome blood, 
and there wu a partial separation of tbe ^ceou 
from tbe aterine waR Tba fetio measu red 6 cend 
metm In lenftb, and showed bniI*eoaita tcik>T 
abdamlnal w^— sorely the earOext lirlnf tHeig 10 
reedreaUastI Jury 

After la \-can of age, the progaorii aeema 
to be IcM ditma] 


A girl of IS wu ra nlng In tbe opea t an air raid 
shelter when tbe wu itrech by a flyln* piece of 
meUL Sbe had punctured wound of tbe Idt para 
pmbQIfal regtoo, through a htrti tome amentum had 
been extruded, ^t the operabon (if Dooald 
Tbompaoo) teats were founcl La tbe small bond and 
transrerse colon. Tbe mbefle wu extracted from tbe 
rent In tbe large boa d Tbe rat Injurtet were ttealed 
by nrtnre An unlntmupteu l ec omy took place. 

Phoebe C, 15 yean of age wu dmitteq to boa* 
pftal la stit of extreme cbock malting from 
wOBD d i received from h«wnh spQntera. There aoe 
mlUpte acniii^ of the bacL, and large taeendcB 
of tbe left baUock tixciJng p bet ees tbe sacrum 
adbchlnm ad peoetntl^ tbe abdomlftsl cadty 
Ta boun dipaed before ^ could be made flt (or 
turiical explontkm of the abdomen. Sbe had 7 
penotaticna of tbe tmaB gut. A large pleec of metal 
au removed. Recorerr took place (M Lloyd 
case) 


At the other eitmne of life old rge tl 
tbotifh naturall> incrcumg rtak, docs oot 
predude recovery 

ir«tf 7 } ears, reed red penet rati Bg oundof b- 
dosnen 3 perforations of miall boa 1 hemted 
aounds of scalp nd left m Bd bradocn of f ee 
scalp, and hat^ (ilr Soulbtra ca<e) Tbn mas 
de^t his jears, made «orprWD|lr mootb eos- 
alesceocc \ plulk operatioo upo his scalp wu 
succemfuH perfonned mooth later 

Annie il aged 73 recoreird from kft-sidedab- 
domlDOtboTtdc wound fortunat ly no abdominal 

riicus au injured. Tbe aoman, bowTW had free 
turn of tbe fourth rib on tbe kf tilde sad ibere were 
lactiatiotB of tbe right forearm, right breast, and 
kft elbow 

AbdemSitaJ iw/ar/ci 0/’ lolal cur” and frtf 
nancy It is a ghastly commentary on Nan 
Ktdiitr that thcn^eedi should ha\T made tbe 
record of the fofknntig cases posalbie 

E. S », married, 4 months pregoa t,recd ed 
bomb lajarj of the bdotnen. T severe bcera 


tlo« of right arm wtrt cxd^ nd treated by kcif 
cbemothaapy there wu also a woaad In tlw rklg 
lilac foua. A glass splinter 3 Inches by hek ns 
(mod lying bene on tie cecam no hHerml oma 
wu damaj^ Tbe sbdomen wu ckaed whkut 
drainage. It wu lust too bad that the pitW 
did not Biiacaiiy (llabc Rodney Smith aw) 

A married aoenan 5 moiUha pregnsut s^ is Jared 
by tbe espbabs ctf a bomb I dw p mil iB t i j 
rsevrr attained cocuhtkm penuldcif opentM. 
Tbe fragment bad entered tbc kft laUni Btab< 
fneturra tba kft rimas of tW polas 

dnvlag a fragment of bona lot the bladder tk 
misdk then tra versed the pregnant teraLcrmtawd 
theceemn, nd wu finally arrested In the r^fat sacr> 
IDac articuhtbu. Her daoghter aged 7 }ctn, 
alnruUioeously reolrtd nght-slded abikciao- 
tboradc wouad Imputing iung, diaphragn, aal 
Brer tbe girl rtroteied. 

A woman of yrart S pregoaat, u 

admitted t Ho«plt^wlib bomb splinter wouwlaf 
the kft aide cf ine abdomen, thrmjd which part sf 
tba ocnentnm u pralmdlng Sboa u psefooad 
At operadofi (ilr 0 IL Bshres case) serasl per 
/oraBoss of the small IntestlM were sotoied cea- 
aldenbk I tnpedtooeal beocarhap wu prewat 
I view cf tbo patknti deipmte cemfiijoa the 
abdomen wu dcM with ihroughHad-threogb tt 
tarn u hastily u posdhl a SlDlhlrth took plan the 
foOowring day for tbe firu week feUoalogapeTStim 
Ibepulmangedround so ibeabdcnsen tspcalW 
dkteoded. On the tenth dar tbe patknt had pah 
monaiy embedkm After thK c ouTtkwott a» 
moother alLbough procracled, and ska as fiaaHy 
dbcharged troa bos^Ul on tbe seventieth day 

A woman, 9 mmtha prernant, wu adndlted to 
hospital with TTm HjrJit Innuin which rtsuhed fma 
bomb exnloaioc. The left bottock wu ccmpktftr 

destroreo plea of omentum wu hanging cot cf 

wouM In tbe belly waD. Tbe patient dkd Ithcot 
operation. 

A aosnaa ot about 35 >esjs, 9 »«tb' png** h 
wu dmitted to bo<pfta] gravely ID, Ith a le^f« 
frart re of tbe tholl from whkh brain mittcr pro 
traded Shock wu ex trem e the fetal heart sfwom 
ercMiO dJble It wu apparent that ibe 

gnngt dJ ,^tbeqacil»oofcesam wetioa 

wu mooted The peo<pectlve lather and cTTr> 
member of tba famiir bad been kille d by tk saasa 
Incident, od no opeiattoa was perfonned. 

ibdondmaj injury due to enemy idion rfanaf 
pcrixntion Enemy air raid activity may 
only produce abdominal Injury In tbc 
toiwt woman but nnttiiall\ mjuiies In other 

parts of the body ml) be produced. 

Tbe good fortune 10 far as loss of me B 
coocemed of the well known hbto ncal i m 
termty hoxpJtals In London hu been mnark 
able \Jl ha T suffered a a result f cnemr 
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action, but no patient has actually been killed 
■within their walls In another institution the 
abdominal wall of a patient was ruptured dur- 
ing labor pams, as the result of “blast ” 

Alice G , aged 36 years, 9 months pregnant multi- 
para, was m the maternity department of a hospital 
She complained of labor pains one afternoon, and by 
evening the pains were strong and frequent Dunng 
a severe air raid at night, when several flares lit up 
the budding, she got out of bed and walked along the 
comdor At this moment a heavy' bomb fell in the 
hospital grounds about 150 j'ards from the maternity’ 
ward, and all the vindoivs and most of the ceilings 
m that portion of the hospital were damaged 
The patient collapsed, and examination revealed a 
loop of transverse colon protruding from a rent in 
the upper abdomen This wound was vertical, 4 
inches long, and situated over the outer border of 
the nght rectus, the edges were clean cut and blood- 
less, the bowel was not perforated There was no 
evidence of her mghtgown ha'ving been torn by 
bomb sphnters or glass A forceps delivery was per- 
formed 3 hours after the incident, and a stillborn 
female diild was obtained, the e'xtruded bowel w'as 
then replaced Despite every form of resuscitation 
the patient died 2 hours later 

Nalurc of projcchlc producing injuries In 
discussing the nature of the projectiles, it has 
already been emphasized that many of the 
injuries received from air bombardment are 
subparietal or nonpenetratmg m character 
In the majonty of the series of abdominal 
cases which were selected for special stud}', a 
fragment of bombeasmg has been the projec- 
tile Certainly m iio abdommal case has a 
large retained fragment of metal been en- 
countered, the largest retamed fragment m a 
patient who recovered was the size of a wal- 
nut In a number of cases the injunes have 
been produced by bullets on the whole, these 
have done well The increased use of the in- 
cendiary' bullet adds to destruction and 
necrosis of tissue produced by bummg, m the 
case of the mtestme this may demand resec- 
tion, where suture would otherwise have 
sufficed The recovery rate of those mjured 
by the revolver bullet is flattenng to the 
surgeon 

The destructive effects of flying glass m 
air bombardments are nowadays familiar to 
most surgeons It suffices merely to mention 
the tragic facial disfigurements m women, the 
damage or loss of eyes, while m the abdomen 
coils of intestine may be cut to pieces within 


the belly, or may hang out of dreadful gashes 
m the chest or abdommal wall A man ad- 
mitted to hospital wounded by a long spicule 
of plate glass had the hepatic flexure of the 
colon and a coil of small gut completely 
divided, his nght kidney was cut m sunder, 
and the contmuity of the renal vessels at the 
hilum, the man died despite operation 

Small puncture wounds produced by glass 
may betray catastrophic lesions within A 
blood stam on a woman’s night dress revealed 
a small punctured wound m the epigastrium 
On wiping away a clot which had temporarily 
sealed the small wound, a column of blood a 
foot high spurted upward A splmter of glass 
of the size of the mdex finger was withdra-wn 
from the liver The patient succumbed 
Sometimes visceral mjury produced by 
glass IS less severe, and lesions of the bowel 
have been successfully treated by surgery' 
Sometimes, there may even be pentoneal 
penetration, -without -visceral damage 
A patient may be wounded bv glass and 
bomb splmter, for example, a man had 
numerous punctured wounds aU over the 
body due to glass, one tmy puncture was 
situated just below the left costal margin 
There was no shock, but lower abdommal 
pam and infimte tenderness below the um- 
bilicus 

Operation i\ as performed by Mr Meyrick Thomas 
and Mr Desmond Cooper After excision of the 
wound, when the track was foUov ed inward, it appear- 
ed defiiutely to end at the level of the external oblique 
aponeurosis However, when this was incised the 
track was found to pass through the internal ob- 
lique and transversahs, and a tmy puncture wound 
in the pentoneum The pentoneal canty contained a 
quantity of blood, small wounds in the antenor 
and postenor vails of the stomach were sutured, 
a small rctropentoneal hematoma was found, and 
a spurting artery in the position of the coronary 
artery where it vas just leanng the postenor ab- 
dominal waU to enter the lesser omentum Subse- 
quent x-ray examination showed a small dense frag- 
ment low down at the level of the lumbosacral 
junction Recovery took place 

A man received a double injury under unusual cir- 
cumstances yVhen milking a cow, he was hit m the 
upper part of the buttock by a bomb splmter and 
gored in the thigh by the ammd 1 He was found to have 
tvo perforations of the small bowel, which were su- 
tured, the cecum was “grooved,” but not perforated 
There was a wound of the nght anterolateral surface 
of the bladder, and the fragment was found m the 
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csialatity TV lh]|h moond InJSctedby tliecow 
vty attotirv The laa made a rxid recovw 
(ilr U. t) Sbcpberd ( csm) 

In addition to gUaj fragment*, dibni 
Slones, and rand other foreign bodie* maj be 
met along with bomb fragment*. 

A man rtafldin* 1 the atiett rwrivKl abdoaOaal 
Injuria frwn a bomb iiJlnter tlw wo«b 1 of entry 
m iltiuted OAdn tbe left co^ martla, tbe woond 
of exit in tbe hrabar rejion t tbe left of tbe tpfne 
Opcralkm revealed a complete aereraoce of tlo 
tramrem colon a bomb cpluUer and penala (*) 
were remored froeo tbe track. Unloetmtatdy ibe 
mu (Bed. 

\T*cera may be damaged bj In-drlrm bone 
fragment*, althou^ the mImK lUdf (k>e* not 
penetrate the p^toncal cnvlt) Thi* haa 
happoicd e^jcoally with fracture* of the in- 
rtominatc bone aacrum rfba, etc. 

Hollow \H*cera have been punctured bj 
metal fraginenl* which have not pertetrated 
the peritotieal cavity Ca»es of bowd lajnry 
by Indirect violence were reported b> CWren 
Richard*, Sir John Fraser and othen b tbe 
last great war One toch case had both recti 
abdotniai* ahnoft ox npietdy divided b) a 
through and throogh wound which wa* ex 
plortd and tbe perttoaeum wa* found Intact. 
Nererthclec*, w nmn sucannbed and 3 
laceratioa* la the amaU Intestine were preaent 
the injured piece of bowd lay bunttdUtdy 
underneath the wound of the abdominal 
paiietes. Similar case* have been oset with 
in this war for rrample 

E. N /cfitaic aerd 4j yrsa, w *3 adnitlad to 
bo<pIUl half u boo aftm brl g wovrtdcd by Ugb 
cxplodre bomb Oo tdmiMloa, ibock to loosd to 
be oqIy mBd , ibeie to deep bcmtkta of tbe right 
grofo Jat bcMw Poopart llpmrot. ahlcfaappared 
to I 'dItc tbe UMoa betoad tbe BgametU and alw 
tbe ea til peritotieal itnjctura of tbe right IUac fowa. 
Tbere ata ao wnmnd of tbe abdemkioa] vail JtaeU 
aodDomdeocc tfintof arlfltra-sbcIotBiaalktkai. 
Three boor* htcr tendemea and rigidJty had derd 
oped 00 tbe right lid of tbe ibduBci) aad bparof 
ooy vaa now deaiiy hxBcated- Kt opeiatiaa (Mr 
t\a«) It TO dedniteiy atabibbed that no com- 
m olation abted betaeen tbe wound ta tbe groin 
and tbe celomic cavity ^r^tTtbe^e•1 g poforanott* 
of tbe lower Deura wm found t be proent. 

There are on!) two bayooet wound* in thi* 
iCfic*. 

An eoem geot, during tbe Dunkirk erantaUc B , 
aai bayiuetled throogh tbe right fcwer cbot hi tbe 


bkek-oat There as lacerated oaad of cntrr 
over tbe ninth right rib, which aai fracturd ik 
wound 0/ eiil wai lUaated la the right hipoctm 
drlum tnterkaiy There to coniidera^ aMoealnii 
tendeme**, but apart from tba f Tr h l rffl of tb« 
wound* of ffltry aid cdt, tbe ™n wai trated oa 
ctaaerratire Hnea b* recorered (lia>5c A. t in 
caaa) 

r P (Mr J S Uciu I c*»e) aged n y«a, a 
•otdler.TOMUttoboipital itb tbe hi*tc^ that he 
bad fallen OQ his bayooa vhOe t practice. Yta 
ooet bad been mooved from tbe left bchlorTtaal 
foMa where (t had entered, and a lUtch had been pat 
lit tbe kl as the bleeding had been p e efu s c . There 
was a amaH exit wrxtnd h tbe left lobcailal regioa. 
n wai rrrj tbccked aad given a pint ef o hated 
plavm*. followed by a drip tramfosloa vkldi vu 
coadfined during tbe eperatioo. At hpaiotoctT tbe 
ipleen and left kidney wer e found t ne aaiaJerTd, 
hot there was »Tnsn tvsL* kadlag from tbe poi 
(ooeal cavity Int the base of tbe Uad^ Tbe btad- 
der was ibcrcfore opened, and an attnapf was ude 
to eomre it, after wbidi both tke bliddei and tbe 
pcritoAcal cavity were doeed with drainage. Tbe 
wound In tbe buttock was fptayed with soUanda 
lolda powder and dniaed ta was a>*o tbe wound fa 
the side. After mnewbat storay coevaleKWKE, 
be recoTeryd. 

Immamily •/ tixtre in ^rlrttmt 
»/ Uu tUfimtn The occaikmal htimoBity of 
viscera in penetrating wound* of tbe ahdocnen 
first suggested la the South African War cm- 
finned in the Ust great war has tgain bees 
re-established. 

Spontaneous rcc o rcT) from indabftahte 
wounds of the hoTIow viicera which wa* dem- 
onstrated by Makin*, Cuthbert Wallace, 
Green-Aimytage, (aordoo BeH among British 
Burgeon* in the last great war ha* been coo- 
firmed by the eap e rie nce of today 

Tk* hdioek vtund In 59 6 per cent of 
penetrating wound* of the belly the wound 
of entry i* anterior In 404 per cent, the 
wound of entry i* 00 the porteiior aspect of 
tbebodv Inh*U of these (ropercentof total) 
the wound U in the buttoi The dan gers of 
ovtdookljig the buttock wound were ftiesied 
intheUstwar the great frequencj withwhich 
thi* constitute* the portal to the pentone® 
emjJiaslxc* the necesdw of enmpfetefy *trip- 
ptng the patient and the most ihcrfooxh ci 
anima tion of tbe whole body 

J S. (Mr Ciy«iB*‘i caw) aged 3 y^ ^ 
bad beta treated IfltcTtnitteBtlyjo v ■jpMP 
I thebegitmiiigof 04 berWawtratmo 
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was ++, md she was under treatment when she was 
wounded b\ a fragment of bomb The patient, in nddi 
tion to intra\ cnous injections, had also rcccn cd a a er\ 
large number of injections of bismuth in the buttocks 
On Januaiw ii, 1041, 't was the left buttock that the 
missile entered, passing upward and across the ab- 
domen to the nght iliac fossa She made a satisfac 
tor\ rcco\cr\ from an operation which compnsed a 
resection of 6 inches of ileum and the suture of two 
other perforations of this portion of bowel as well 
as the suture of a w ound in the bladder Her courage 
and pluck were such as to stimulate her to return to 
the “West End of London” 4 weeks after her opera 
tion She had discharged herself from hospital 
against surgical adaico Subsequenth , she required 
treatment for the remo\al of sequestra from the 
innominate bone and for an infection of her bladder 
with Bacillus coll and Baallus psocaaneus 

Direction of missile track Wounds which 
track across the abdomen from side to side 
enjoa a more sinister reputation than those 
whose direction is anteroposterior 

The case of a \en’ successful result is re- 
corded as follows 

\ member of the Home Guard (Mr I H Bent- 
lex s case) was accidentallx shot through the abdo 
men bx a nfle bullet, sustaining 13 perforations in 
small intestine The abdomen was opened 4 hours 
after the injun, and after the intraxonous ndminis 
Iration of 2 pinks of blood and was found to be 
complctelx filled with blood The bullet had splin- 
tered the ilium and was lodged in the left iliacus, 
the hemorrhage had largclx proceeded from the lac 
oration of the pelxnc mesocolon The continuit) of 
the small boxx cl after resection of 4 feet of damaged 
jcjunoileum was effected bj an cnd-to-cnd junction 
An uninterrupted recox erx ensued 

The vertical wound track had also a bad rep- 
utation in the last w'ar, many specimens in 
the former collection at the Royal College of 
Surgeons illustrated the truth of this statement 

A case with a successful outcome occurs m 
this present senes 

A woman, Ethel K , receixcd a penetrating wound 
of the left buttock An x raj film shoxxed the pres- 
ence of the fragment high up under the cupola of the 
diaphragm There was a quantilx of blood in the 
celom, and there xxas much retropentoneal bruising, 
and hemorrhage in the left iliac fossa Txxo perfora 
tions of the jejunum w ere sutured The patient made 
a good recovery 

The large wound involomg one of the cavities 
of the body is nearly always fatal , the man xvith 
a large wound of the abdomen or a wide loss 
of the abdominal wall seldom recovers 

A patient xvas admitted to hospital xxith an ex- 
tensive abdominothoracic injury, including a large 


perforating wound, 8 b> 4 inches in the left loxvcr 
chest and left hx’pochondrium, associated xvith a 
pneumohemothorax, a lacerated diaphragm, and a 
perforation of the splenic flexure of the colon, he 
lixed 5 daj-s after operation, d\ing of pneumonia 
The lower 6 ribs were fractured on the left side, and 
the fractures were implicated in the huge wound 
1 here xxas also a second wound of the thoracic wall 
3 bx 3 inches which inxolvcd only skin and muscle 
The capsule of a sclerotic spleen xxas torn, but had 
not occasioned hemorrhage, no treatment for this 
was needed The torn diaphragm was sutured to the 
parietes xxith improxement in respiration and general 
condition The dimensions of the xxound and loss of 
tissue precluded its complete closure 

\ man admitted to hospital after injurx from a 
bomb had the anterior abdominal xxall, including the 
peritoneum, completely torn axxay Numerous pieces 
of rubble of varxing size covered the presenting 
intestinal coils There was a complete rupture of the 
transxerse colon and several perforations of the 
jcjunoileum Mr Desmond Cooper, working at top 
speed, brought the txvo ends of the damaged colon 
to the surface, sutured the perforations of the small 
gut and made a gallant attempt to close ns much as 
possible of the anterior abdominal hiatus Despite 
the fact that the operation xxas completed in 15 
minutes and all the resources of transfusion tlierapx 
cmploxcd, the patient succumbed 

This dismal storx might be told and rc-told 
almost mdefimteljs nexcrthclcss, some won- 
derful recoveries have taken place and con- 
stitute vcntablc triumphs of surgical skill 
Mr Arnold Alcock’s case is perhaps spe- 
cially remarkable, inasmuch as the boy was 
only 9 years of age 

A boy of 9 X cars xvas admitted to hospital xvith a 
large xxound 8 inches long in the loxver part of the 
left thorax, fifth, sixth, seventh, eighth, and ninth 
ribs xvcrc splintered, and there xxas a tear in the 
diaphragm 4 inches long From this traumatic 
chasm the stomach protruded, there xvas a small 
puncture xxound on the lesser curvature xvhich was 
fortunatclj not large enough to permit the contents 
of the replete viscus to flood the thoracic and ab 
dominal caxutics There xxcre also scveril incomplete 
tears of the gastnc xvall, produced bv the fractured 
ribs The lung appeared undamaged The perfora- 
tion in the stomach xvas enlarged, and a mass of un- 
digested vegetables emptied from its cavity, the 
gastnc xxound xvas sutured After a thorough exci- 
sion of the wound, the diaphragm xxas sutured, and 
the thoracic wall closed, a Malccot catheter xvas in- 
troduced into the pleura through a separate incision 
posteriorly After an anxious xveck, the patient’s 
progress xvas maintained and he made a good recov- 
ery 

A seaman (Mr John A McLauchlan’s case), of 40 
years of age xvas admitted to hospital for injuria due 
to a bomb fragment There was a large wound, 8 



3*4 


SURGERY Oy\ECOLOG\ AND OBSTFTRICS 


(ocbet fc«t, OTCT ti* djliUi, ninth, tad tenifc rib« on 
Uk ridt tide fiat thort the cotttl mtrjln. llie 
•rrenti to clerenth libt Incfa^ve wm fnctoRd tnd 
it re-ln. The plnnl cmvilT wtt opened, the ifit 
pinitin tom, the wpper Knee ot the OrerBcented, 
nd the nppei pole at the right Udner pnnctnnd. 
The voond ns exeked tbelirtrttrt ted dkphnere 
rrptcied. The fagged and commlnatcd ends of tM 
broira rib* avre mnored, and the dapbrngm ns 
attached t the tbocack all bore the irnL 
chest vu ck»n) J Uvm. Re tur eT j tooh fdace. 

'I cn^rifdUmi or nh^ruiol ahiommol In 
juria Cgreful postmortem loTcstigatkio du- 
proNTS the belief that fatal casoalt^ wftboot 
external woorui arc freqoentl) abdominal In 
juries. In ool) aboat iq per cent of all fatal 
casualties In one aeries of cases could death 
be aUributed to an abdommal le^oD a pri- 
znar} blast effect amid ool) be fmpugned as 
the cattsal mecbantsrn In a tio> fraction of 
these hfost of the abdominal lesoos amotif 
these fatal cases were caosed by coQapae of 
boQdlnss, and crushing injuries or b> bhnrs 
opem the bellv b; mltules or porthms 
of ooIlapslBg bnt ld™ ^ Injury to the spleen 
tru the coast frequent form of rxaceral dam 
age to occaslcni a fatal lacue but the liver 
kidney duodenum, and small bowel were also 
damaged In mortal Injuries and hi i aoe 
hmoirhage from the uterine vessels caused a 
fatal bemopentoneum. 

In casualties doe to sir bombardment of 
atlet,manj of the fa/uries are not the primarr 
effects of the cipioskm ls are not prodoced 
by ipimters or the direct frapoct of a blast 
wa%T Perhaps meat casualties are due to the 
secondary and tertiary effects of the bomb 
iJctonatlwi- 

Those effects are said to be secondary 
when fa/urfes are doe to the patient bang 
bowled mrr bv the blast wave or as a result 
of a splinter wound and thus faijuring himid/ 
(Zuckerman) Tertiary effects are due to tlu 
hnpact of dulod^^ masmry ^fragments 


causal mechanisms operatltig In cases of i 
panetal abdooibaJ Injory met with fai 
war 


A ratfent, sons of 4J >ears wi» U?n 
blast acrcM o rocno sgiiDSt s tied putlbo* 
hnOdiBg then colkpiied on bet entsUot her it 
derdownbt a cTouchln* po^llo* Rrtcs«e i 
fected (a bout hah an ooui after (Em Eodilc 
Contusion of the hmg. possible due to bkst 
diagiMaed. I riew at the thcnxdc cnodftiaa, 
abaaoKn vas owst sriaefy opened aWtr Ufti « 
The pdiic bematoea v«« focoJ lo I 
atihfwd the peritoaema half w y «p the ihd« 
Theanterio nS of the bbtUef greaU bnd 
•epnpnbic drslniM was lAstJtated pure bli>d 
pterioaslr been oftaloed oo eathetericalkio. ( 
vakscenca was awmbeated by coosobdatkio cf 
kit hog. paxalyilc Oens and ^ teesporary ttaai 
Uldnatd rtCDverv was cooudet Load 

ca>^ 

Tbeabdoowaof oother patknt has beca sere 
tootnvd ^ dying bods troen a firret Ul by b> 
oca treet sir raid shriter se au hid petf 
tkes d the Kluam shkh were soamfsHy n 
rd , a hema teas of the meaen (ay a u abo mot 
under simikr e u r a mstaaca, a wm had 
Trariaa mt repcved 4 pitta of bkod-atabed i 
aert meuatrd lro(D the bdoolial arity and 
aao cf the twn tnmw was rmwrtd. Beeoteryt 

pJ«r> 

The collip»* cf the reef of house which had 
cored dJrea Ut prodoced a ccaapfete djrhrti 
the JeJawjm in "i«" of 6 arho 1 turret ed sftei 
ead-to-end siitme of the bosreL 

^ crush Inharr d t coOapMof waflpfodaa 
separation of the pnbfc bones t the lywipij^ ' 
fracture cf U* DTua posteiiody bat h* J aho t 
thetseseBteryof thetctwxloafsiBUgvr thel4««l 
was uansvTise ndlwoartefkswwiliniiwru* 
the Hiw d cperaiioo tb* bowel as nabk 
Eoa made good recorrry 

Wlarfnd C ged »S yrac*, was admitted I I 
prtaj foe Junes in* tarorf ben bet twnse 
upon her nd piece of cnoeret kfl aerow 
bdoTueti net J rks lodnded njuhipfc abn«» 
00 the fare y deep wonodi of the scalp eilewd 
down to the booe deep ownd of the awdm ^ 
tf the kfi Lnee which did Dot impUtU th^ 
and onnd oret the left ofccraaoo An tfldrtu 
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tion of mines at sea, the e'?act mechanism has 
not alwa3fs been evident, in some cases decks 
have actual!}' fallen in and exerted a crushing 
effect 

A man was admitted from a “mined” ship, the 
galley in which he worked caved m upon him In 
addition to bums of both hands, he had a diastasis of 
the symph) sis pubis, and a fracture of ascending and 
descending pubic rami A small extrapentoneal rup- 
ture of the bladder w as present, and there was urm- 
an extravasation into the Cave of Retzius Post- 
operative ileus complicated his convalescence, but he 
ultimatef} made a good recovery (Mr W E C 
\V\ nne’s case) 

Another man admitted from a mined ship had a 
fracture dislocation of the knee and evidence of ab- 
dominal injurj He had been in the w ater some time 
before being picked up There was gross bruising of 
the transverse mesocolon, and also numerous pete- 
chiae on the bow el wall The nght kidney was con- 
tused The limb required amputation, but the man 
recox ered (Mr W E C WjTine’s case) 

Some abdommal mjunes have definitely 
appeared to have been caused by blast Mr 
D H Pate}' had r case, in which a man 
runmng away from a bomb was exposed to 
the blast wave There was no sign of any 
external mjury and no history of any blow 
from any fragment of timber or masonry 
His mesocolon was tom m the vianit}' of the 
splemc flexure of the colon with resultant 
hemorrhage 

Another case was that of an intramural 
thrombosis of the blood vessels of the nght 
side of colon (Mr Blacon Yates’ case ) 

P H , male, aged 38 years, was admitted to hos- 
pital m a state of extreme shock, he had been m 
dose proximity to a detonating bomb, although the 
exact distance which separated him from the missile 
was never actually determined Abdominal pain was 
not marked, 1,000 cubic centimeters of plasma was 
first admmistered by dnp transfusion, then a pint of 
blood, followed by 600 cubic centimeters of 5 per 
cent glucose sahne His general condition slowly 
improved, 24 hours after adrmssion the abdominal 
pain became more severe, especiallj on the left side 
of the abdomen At 30 hours, clinical evidence of dif- 
fuse pentonitis was apparent, and laparotomy was 
performed The only visceral lesion discovered was 
gangrene of the antenor surface of the cecum and 
proximal 2 mches of the ascending colon The con 
dition appeared to be due to intramural thrombosis 
of the vessels of the bowel wall, the vessels of the 
mesentery were quite normal 
W J L , under the care of Mr H Donovan, suc- 
cumbed from subparietal injury, this case definitely 


appears to be one of blast injury to the abdomen 
The thoracic pathological findings confirmed the na- 
ture of the causative mechanism, the liver showed 
intrahcpatic tears and hemorrhage, and a large sub- 
capsular hematoma The right suprarenal ako con- 
tained a hematoma The infenor pole of the cecum 
contained a small hematoma, the ascending and 
transverse colon exhibited marked bruising There 
was a tear in the seromuscular tunics of the trans- 
verse colon 

In Mr Hamilton Barclaj’s case, a man was in 
the open when a high explosive bomb detonated in 
close proximitx to him He had not been struck b\ 
any fragment, nor fallen on his belly There was a 
large hematoma of the great omentum, and a cer 
tain degree of hemoperitoneum An extensive retro- 
peritoneal hematoma was present, and a horizontal 
rupture of the abdominal wall, the tear extending 
from the peritoneum through the muscular wall of 
the panetes to the skin, which was intact 

In respect to injuries due to blast, it must 
be remembered that “blast injury of the 
lungs” by reason of the abdominal pam pro- 
duced may suggest the diagnosis of an ab- 
dommal lesion Some of these patients have 
ngid abdominal waDs, possibly the pain and 
rigidity may be caused by hemorrhage m the 
thoraac intercostal spaces 

X-ray examination of the chest should 
enable a diagnosis to be made of pulmonar}' 
concussion, and the physical signs in the 
chest, especially the bulgmg of the chest 
wall, should prevent an unnecessary laparot- 
omy 

Nonpenetratmg or subpane tal mjunes of 
the abdommal viscera may occur under cir- 
cumstances less directly connected with the 
destructive mechanisms and missiles of total 
warfare The “black-out” is a fruitful source 
of such mishaps, their name is legion and 
their vanety inflmte 

The subject of "Immerston Blast” is bemg 
dealt with by Surgeon-Commander Rex 
Williams R N m his Hunterian Lecture m 
1942, and also by the writer m his Bradshaw 
Lecture for 1942 

Lesions of the stomach in “total” warfare 
This war has added little to our knowledge of 
penetrating wounds of the stomach Opera- 
tions for wounds of the stomach have given 
a recovery rate of 60 per cent m this senes 
from the present war, this is a marked ad- 
vance from 36 3 per cent m the last war 
(Cuthbert Wallace) Wounds are of infinite 
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\-ariet> dcpeoding on the me, ihjtpe and 
%-elodh of the ramDe the dimrtion of Its 
flight the state of the stomach In respect to 
reaction or vianty etc. Id tome cases, the 
hire been sride and gaplof to a 
wounded man coming under the care of Mr 
Blacow \ates the wound m the stooiach was 
4 Inches kDng and the nmccmi membrane was 
crteftilv'cly everted In another paliait oper 
ated upon bj Surgeon Ucutenant*Coinmaji- 
der B C lloriess, R_N VJl. the gastric rent 
extended from the esophageal opemng to the 
greater car\‘ature. In a sncceisful case of Mr 
I Scholehekl, the stomach wocmd was 3 
Inches long 

Eversion of the Itmer tunics of the stomach 
wan was said In the laat war to be rooal 
marfced at the curvatures and In wounds of 
oxisideTahle dimensions. In the present senes 
of cases under review no mention Is made of 
the note of nrlamirinn srounpd, to which 
Sir Cuthbot Wallace drew attentloo. In 
sn'eral of the recent cases, se^'ere bemonhage 
has taken pUce bto the cekmic cavity 

There Is one condition of the stomach 
which has impressed by the strikiag Ire 
craency ol Its occ u rrence in thb war— ecair 
iHaUihn a/ t)u sLmack. Not only has this 
phenomenon been a ooiKomftant of pcoe 
trating injury of the abdcnnen but it has also 
proved an ondenrable and sometimes in 
tractable sequel of operatioas uiKiertaken to 
repair the damage In meted by the detonation 
of bombs from enemy alrcralL 


IL H., male pd j5 yean, wai i jarect by bomb 
frsfme ti there am DolUpie Aesb vtnadi o 4 kft 
Udfh, buttocks and rptfbtriam. An exptontocy 
hparotomy rerealed so vncoal tajoiy the paUeat 
bad t b« pretnarordy cracosted t base boaptcal. 
where be surired very Q1 and shocked and was foond 
to be sufferlnf frean acut <filatalloo ot the stomsch. 
Thh aas retired by cootkawos soctloo draintt^ 
intrivtnoiB inJtnioo promoted nhriaclcrfy con- 
Tilescnce 

A flii erf 7 was in the kitchen of hotrse which 
reedved direct tdt Ircoa a bomb the boose canw 
down on top orf her lather (aho died thoctlr after 
adimtfloci t Hospital) her mother asd ta day old 
baby (who both recomed) and beodl She was 
moderately shocked exteesire breifinf of ih* poUc 
retioo anef chest was pment RacBopap^y 
fractures of the bchnun and pobes on the 
efrt.. and of both raai of the poUs on the left side 
The radioiojBt commented apon the condition of 


acut dllautkw of the toeoach. At openUgc. u 
eitranerilooea] mritnre of the urinary bbiitf n\ 
feeind. Despite nctioc dial oaf* erf the itmadi da 
lat ric cnadltlao nerer ameUonted, and she w 
combed <36 boon after opersth^ 

Surgeon-Commander Rex WiUlams, RN 
In pnvate communication mentions a case 0/ 
penetrating wound of the abdomen that died 
on the iiTth day from acute dnatatlor of tlr 
Momach, despite every effort to control the 
complication 

Acute dilatation of the stomach mar super 
vtne at a stHJ later date after woandmg, mar 
defy all treatnwnU and may determine s 
fatri ending 


A patient wu admitted to bosplul for InTsm 
trten bomb exploaioa octnrTlng few s rfn ot u be 
(ore. Shock «u profound the patient u scry 
Mie, cold, damay apathetic, Mt aof nfilas. 


There was c rimi^r^ fiactorv cf Uej^w 


third of tb« feron and there were 
entry and exit aoniwli erf the rifht chot \Hn 
pedod erf nsesdutkie Itatlaga hoon, dcrleg skkk 
pfsis of bfoed am adalabtend, the padett 
bjises woe dealt Uh dsmltaneewh fay ti 
sariecca. Ur ELIlpstrkk parfomed a df b riaetneil 
of thigh aoduL the was claetd a 1 
Thomas 1 spfint with skeletal usetVa. Tte abdoo 
iaotbonele Injnry was adairablr treated by kl 
tv SM. There was DO oond of ibe hme, bat marf 
in the dianhraam and brer Ha vu enesited ta 
base boipftal p days after hla In>uy Six days after 
hit idmmVm i base boapltaJ he becasM 07 9 
tem p ers tore 00 dexrcsa pohe the chest 

OondiUoa was considered sathiactoey H had bees 
eonntiDf bile stained material foe tbe preriecs j 
days bat iber* waa DO dlnlcaj erideoct of dils^ 
stomach. \ tn«Ti«i-fi tobe sa latrodoctd and 
imrii dopit thn romitinf pentsted, and be died 
ft days after ba was wenaded The posimoetefn ^ 
vtaied the presence of aa pittf dilMMUm ff 
lUmjck few eobic centimeten of blood ^ew 

present betsreen U» brer and dltphrapn. TV thrt 

wound waa healed and the tate of lon*s sad p**™ 
as rooawlered mtixfactory 


Mr \ R. Barrett $sx] ilr Piice-Tboua* 
have drawn by attention to tbe tndJn 
ijJaieiJn ef Uu sl»mack which JrtqtenSj tslf* 
fiuM IK cvwfuiawr af the ckftt 
Ptrjtrdm 0J fte/ftc tdexr The oroi^ 
stances onder which fjcrforation of a pept* 
ulcer roa\ occur and operitioD be undeTtikm 
for Its repair ma> Invest a muodaoe occ^ 
Fence and a bona! lurgKal procedure with • 
dramatk color 
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Several ulcers are know n to have perforated 
dunng air raids on the countr}' and several 
have been operated upon dunng the “blitz ’ 

A male patient, T D , perforated a duodenal ulcer 
dunng progress of an air raid on Merseyside and was 
removed to Hospital, operation for its repair was in 
progress, w hen the hospital got a direct hit, putting the 
operating theater department completely out of ac 
tion Thelaparotoraa wound was temporanly closed, 
the patient removed to another institution, where 
the operation was completed b\ the resident surgical 
officer, the man recoaered 

Another patient was being operated upon for a 
perforated duodenal ulcer when the detonation of a 
mine in close proximitj brought the roof of the thea- 
ter with supeqaccnt sandbags down upon patient 
and those engaged in the operative relief of his con- 
dition The emergenej lighting sjstem fortunately 
proved Itself worthj of its name, and the operation 
could be continued The d£bns, glass, dust, and sand 
were assiduousL removed from the abdominal cav- 
it>, the perforation was sutured The man made a 
good rccoven , his onl\ complaint being of “the dust 
in his ejes ” 

A rear-gunner in a Blenheim bomber perforated a 
duodenal ulcer over Dunkirk, he thought that he 
had been wounded by “ Flak On the return of the 
aircraft he was admitted to hospital as a casualty 
from enemy action, no wound was discoverable The 
real condition w as then diagnosed, and the patient 
successful!) operated upon by Group Captain Stan- 
ford Cade 

I have knowledge of at least 3 ulcers which 
perforated during the “Dunkirk miracle,” m 
which recover}' took place The number of 
loyal stout-hearted men who, weary though 
they were, contributed in diverse fashions to 
the ultimate recovery of their comrades can- 
not have been inconsiderable 
Inlesltnal injuries The recovery rate of 
intestinal injunes due to enemy action which 
are operable has surprised me Of the pa- 
tients with small bowel lesions 47 per cent 
have recovered, and 40 per cent of those with 
large gut lacerations Suture carries a lower 
mortahty than resection for wounds of the 
small intestine and should be preferred when- 
ever possible This doctnne, as the perusal of 
case records clearly demonstrates, is firmly m- 
culcated in the mmds of British surgeons, in 
the Spanish War operators seemed disposed to 
resect when the ileum was the segment of 
bowel damaged and to suture when the 
jejunum was involved The type of resection 

*A fntgrnent of anti-aircraft itelL 


and anastomosis emplo} cd is a matter of in- 
dmdual choice and experience, and is not a 
fashion which vanes from war to war Mv 
predilection led me to use end-to-end suture 
in the last war in every intestinal injury in 
which bowel resection was indicated 

The specter of the “dangerous mesentenc 
angle” was permanently robbed of its terrors 
in the light of the experience of the last war, 
since no case was found to demonstrate that 
fatal pentonitis was ever due to leakage at that 
angle Pentonitis was invariably due to in- 
fection introduced with the missile at the time 
of wounding or subsequently from the mjured 
gastromtestmal tract, especially the large gut, 
and was in no way causally related to the 
tedmique of bowel anastomosis Lengthy re- 
sections of small mtcstme imply severe and 
widespread wounding, the ablation of short 
segments of gut is therefore more promising 
Nevertheless, the removal of 6 feet of small 
intestine and the cobblmg of other mjunes 
proved successful m the last war (Owen 
Richards, Gordon Bell, Gordon-Taylor) , in 
this war Surgeon Commander T N D’Arcy, 
R N , saved a 6-foot resection of small bowel 
severely damaged and burned by a phos- 
phorus bullet, F H Bentley, a 4-foot resection 

I have sometimes been credited with the 
advocac}' of resection as opposed to suture in 
cases of inj unes to the colon produced by enemv 
action This is far removed from the truth 
There can be no doubt about the place of suture 
m most mtrapentoneal colon wounds, and also 
about the mdication for suture in conjunction 
with effiaent dramage of the neighbonng area 
in many extrapentoneal mjunes when this 
techmque offers a reasonable prospect of suc- 
cess, suture, local chemotherapy, and drainage 
of the damaged area may be combined with 
proximal colostomy m cases in which grave 
infection is feared 

Colostomy sometimes proved valuable m 
the last great war as a prophylactic measure 
against infection of the lethal retropentoneal 
tissues, if this operation is performed, it should 
be practiced early, before infection has secured 
a firm hold of the region Sulfonamide therapy, 
local and oral, has already proved a valuable 
adjuvant to surgery for patients with damaged 
large mtestme, and its routine use prophylac- 
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\uiet\ dqjendlug on the *iz< ihape and 
\Tloan of the miuOe the direction of lu 
flight the *tate of the ftonuch In respect to 
repletion or vacuity etc. In some ca«» the 
wounds hare beai wide and gaping in a 
wounded man coming under the care of Mr 
Blacow Yatca the wound in the atomach waa 
4 Inches long and the mucous membrane waa 
extenairely o'erted b another patient, oper 
ated upon by Surgeon Lieutcnant-Cociman 
tier B C iloricai, \ JL, the gaalrlc rent 
extended from the esophageal op«lng to the 
greater curvature. In a lucceaifi caiaeof Mr 
J Scholcfield the atomach wound waa 3 
indies kmg 

E\-enion of the bm*' * tuoKS of the stomach 
wan waa aakl in the last war to be moat 
marked at the currat u r e a and In woonda of 
conaiderabie dimenafona. In the present aerlci 
of caaea under review no mention b made of 
the note of rxriiroation^ wound, to wtddi 
Sir Cuthbert WalUce drew attentiM In 
several 0! the recent cases, sereie betnorrhage 
has taken place into the adomic cavity 

There is one cooditlon of the ttomaefa 
which baa impressed by the ttdkhig fre- 
oueno of iu occurrence in thb war— anrtr 
ilUlalUm ef fW siamtek. Kot only has thb 
pbenomenon been a concomitant of pene 
tratlng in^ur) of the abdomen, but ft baa alao 
proiTd an trndeilrable and aomedmea in 
tractable sequel of cmeratbos undertaken to 
repair the damage inflicted by the detonation 
of bombs from enemv aircraft 

IL H Bate tfed 35 yean wai Infaivd by boeib 
fnfmenti then were ouitJpk dnh wcniodi of kft 
thifb buttoeki, sad qj^faUrrum. \b expkntocy 
kpamUtny m ested no vi»cefal Inhuy tbe paUeot 
K« H I be premaXorely rvacoated to baa* bontiaL 
vben be airired very ID aad abocked and vai itnod 
t be talTeriaa from sente dIktadoB of tbe Unmirh. 
This was rtl k rtd by coothmoo* ructioo dnlosfe 
Latnmioas mfniloe prooMted ksUaf rtory cob 

Til ea c m ct 

K fid ot 7 vaa la the ktlchts of s bowe toeb 
rei^Ted direct hit iron a botnb, the booM caiM 
dem 00 top of ber lather (who died tbortlr alter 
sdioitikn t Hospital) her raother aod t ooayoM 
baby (who both rc co wed) and hersdi She w*> 
roodentriy sboiied, ettfosiTa bmtan* d ibe pabec 
rtgkm SJM cbesl a* preietiL Radnagraphy showed 
Inetore* oi tbe ttetunm snd pobea on tbe iMt 
aide sod of both rssd of tbe pobft oe tb< Idt aide 
Tbe radMlofift eoaunested apoo tbe coodidoo of 


acute dikUdo of tbe toeoadL \t ownl«a, n 
eatnperitooeal nqUore of the urinary bhdder u 
found. DrpJtetnciiciodralaa^oftbeUMBKi tN 
gastric coewUtioo nerer axneU^rd, lad ilw iw 
combed ^ houn alter operation. 

Sorgetm Commander Rex WUlntmi, 
hi privite cDmmunkatkm mentions t cue of 
pcoetntlng wound of tbe ibdoinen that <B«I 
on the lixtb da> from aente dBatatfeo of the 
stomach, despite evert effort to control the 
complication 

Acute dilatatioa of the stomach may toper 
vone at a stlD later date after wounding, mar 
defy all trealmenU and may determiac s 
fat^ ending 

A pallenl waa sdialUed to bosphal lor b)ada 
IrccQ a boob exploskn o u^Iug lew Bbcta be 
fore. Shock «a« profound tb« parient u wy 
cold, efammy apathetic, not not retOesL 
Tbere waa groai compound fracture cf tie epper 
third of tbe Mi lemar and there ere *ackia| 
entry and exit agenda of tbe right cheat After i 
period of rtaiacitatiou laatlag 4 boura, daiiag akal 
4>f pfnia of blood BT dmiciktBed, the patiest 
bjaries wen dealt lih rinmlnacoiwlT hr ts« 
mmvas. Mr EDpatrkk pesfenoed lULaUinK 
of the tblgb wound, and tbe Umb m^seedas 
Tbanu'i epBst with akdetaJ tmtfaa. tbe sbdas 
laothendc injary was admlrshly tretred by U/ 
TTssl Tim vat no wound d tbs hug, bats cwtf 
Is the dlspbngtt snd Irver H waameutedt 
base boipluJ 0 days after hb 1 kiy Six diyi afttf 
bit admmiiic I bate boepftal be betame cry O 
Icmperatnre, 00 i biiiu pnlie, ito- w tieciot 
condjLloo was coQiIaered latbfactsey Hthadbcn 
voaJU f bfle ttalnrd maiertai for tie prrrkut 
days, but there was no c&nical cvidoce of 

atomach. A Uomach tobe at I trodaced asd in 

imfH dckpft tUi voodtlng penbted, and be ewd 

6 dnja after be wa> wounded. Tie poetmorlns ry 
rraJed lie peweoc* of ■ etalir */ 

4e«tci Jew cahK ontliortm of Wood ert 

pewnt between the B>er and diaphragm. Tbe cberi 

ownd wai bealed, and the rtat of king* and f 4 run 
w«* cootlde^ uUifaetofy 

Mr N R- Barrett and Jlr Price 'ITiaDU 
have drawn by attention to the siMn 
dS^ioiifin ej lie stomach which 1**'* 
piaft n c*nimnnu tj fie cicif 

PerforaJln »f ftpiu tdetr TTw dre^ 
stances under which perforatioo of a pe^ 
nicer mav occur and operation be oDdertak® 
for Its repair maj invest a moadane 00^ 
rente ai«i a surgwil procedure with s 

dramatic color 
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Several ulcers are known to have perforated 
during air raids on the countr}'^ and several 
have been operated upon dunng the “blitz ’ 

A male patient, T D , perforated a duodenal ulcer 
dunng progress of an air raid on Merseyside and was 
removed to Hospital, operation for its repair vas in 
progress, w hen the hospital got a direct hit, putting the 
operating theater department completely out of ac- 
tion The laparotomy wound was temporarily closed, 
the patient removed to another institution, where 
the operation was completed b> the resident surgical 
officer, the man recovered 

Miother patient was being operated upon for a 
perforated duodenal ulcer when the detonation of a 
mine in close proximity brought the roof of the thea- 
ter with superjacent sandbags down upon patient 
and those engaged in the operative rehef of his con- 
dition The emergency hghting system fortunately 
proved itself worthj of its name, and the operation 
could be continued The ddbns, glass, dust, and sand 
were assiduouslj removed from the abdominal cav- 
it) , the perforation was sutured The man made a 
good recovery, his onlj' complaint being of “the dust 
in his eyes ” 

A rear-gunner in a Blenheim bomber perforated a 
duodenal ulcer over Dunkirk, he thought that he 
had been wounded bv “Flak On the return of the 
aircraft he was admitted to hospital as a casualty 
from enemy action, no wound was discoverable The 
real condition was then diagnosed, and the patient 
successfully operated upon by Group Captain Stan- 
ford Cade 

I have knowledge of at leeist 3 ulcers which 
perforated during the “Du nkir k miracle,” m 
which recovery took place The number of 
loyal stout-hearted men who, weary though 
they were, contnbuted m diverse fa^ons to 
the ultimate recovery of their comrades can- 
not have been inconsiderable 
Inkshnal injuries The recovery rate of 
intestinal injuries due to enemy action which 
are operable has surprised me Of the pa- 
tients with small bowel lesions 47 per cent 
have recovered , and 40 per cent of those with 
large gut lacerations Suture carries a lower 
mortahty than resection for wounds of the 
small mtestme and should be preferred when- 
ever possible This doctrme, as the perusal of 
case records clearly demonstrates, is firmly m- 
culcated m the mmds of British surgeons, m 
the Spanish War operators seemed disposed to 
resect when the ileum was the segment of 
bowel damaged and to suture when the 
jejunum was involved The type of resection 

*A fragment of antt aircraft ihelL 


and anastomosis employed is a matter of in- 
dividual choice and experience, and is not a 
fashion which vanes from war to war Mv 
predilection led me to use end-to-end suture 
m the last war m every intestmal injur}-^ in 
which bowel resection was indicated 

The specter of the “dangerous mesentcnc 
angle” was permanentlj'^ robbed of its terrors 
m the light of the expenence of the last war, 
smce no case was found to demonstrate that 
fatal pentonitis was ever due to leakage at that 
angle Pentonitis was mvanably due to in- 
fection mtroduced with the missile at the time 
of woundmg or subsequently from the mjured 
gastromtestmal tract, espeaaUy the large gut, 
and w'as m no way causally related to the 
technique of bowel anastomosis Lengthy re- 
sections of small mtestme imply severe and 
widespread woundmg, the ablation of short 
segments of gut is therefore more promismg 
Nevertheless, the removal of 6 feet of small 
intestine and the cobblmg of other mjunes 
proved successful m the last war (Owen 
Richards, Gordon Bell, Gordon-Taylor) , m 
this war Surgeon Commander T N D’Arcy, 
R N , saved a 6-foot resection of small bowel 
severely damaged and burned by a phos- 
phorus bullet, F H Bentley, a 4-foot resection 

I have sometimes been credited with the 
advocacy of resection as opposed to suture m 
cases of mjunes to the colon produced by enemy 
action This is far removed from the truth 
There can be no doubt about the place of suture 
in most mtrapentoneal colon wounds, and also 
about the mdication for suture m conjunction 
with effiaent dramage of the neighbormg area 
m many extrapentoneal mjunes when this 
techmque offers a reasonable prospect of suc- 
cess, suture, local chemotherapy, and dramage 
of the damaged area may be combmed with 
proximal colostomy m cases ih which grave 
infection is feared 

Colostomy sometimes proved valuable m 
the last great war as a prophylactic measure 
against infection of the lethal retropentoneal 
tissues, if this operation is performed, it should 
be practiced early, before mfection has secured 
a firm hold of the region Sulfonamide therapy, 
local and oral, has already proved a valuable 
adjuvant to surgery for patients with damaged 
large mtestme, and its routme use prophylac- 
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ticall\ Ii to be recommeoded I foresee no thing; 
Ukdr to liter tie IndlcitioQj for resection of 
the injured colon which I hare \'cnhired to 
promuJgite on more than one ocotflon (a) the 
cecum or colon is In a state of infarction (b) 
there is extcnsl\-c separation of the bowd frro 
lU mesocoloQ or vascular supply espedaB) If 
the mesocolon Is also the site of a hetutoma or 
Is actl\Tlj bleeding (c) the dtality of the 
bowd Is citingmshed by a large piece of metal 
or other fragment hurled with the cydopcan 
force of modem high explosive (d) the wound 
of the large intestine is of such mamlUidc, or 
the surgical approach to the port of the colon 
damaged is associated with such dUBcnlty as 
to SQggest the formation of an artlhcial anna 
as a surgical //x cJler 

I onl> ksow of two SQCcesafnl exterioTuatiaci 
operatiioQS for injuries of the Urge bowd In 
t^war 

In the traumaUc colonk iesfans of war It U 
preferable to complete the reseetkm quickly by 
the form of anastomosts srith which the opes 
ator U moat familiar The addiUon of a pro- 
pb> lactic or of a temporar> lotraperltooeal 
coioitomv is a useful and perhaps Ue-aavtng 
experhent. 

MsllipU ratdhnt of bavd ^folttpie resec 
tkHU of bowd were often tuaxsafuDy per 
formed by surgeons before the last war for 
various pathol^cal coodlCtans oncotmected 
withtramnatUnL Ihiringthewarof t9i4-i9i8 
plunsegmental resections for Injury aroused 
grave forebodings In the minds of operatoia, 
and vanoui recommendations were made in 
order to obviate the necessity of removing 
more than one length of damaged Intestine 
hc%Trthdcsa,Ihad ir succesrfal cases of dou- 
ble resection, which represented a 50 per cent 
reom-erj rale in the paiients submitted to this 
opcmtloo at mj handa No case of a success- 
ful triple resectioD for gunshot injury of the 
bowd was known to me In the last war al 
though W A. Campbell had a triple reseetjon 
with death from a chest complication arheo 
success appeared to be within his graa^ 
During the last years succesrittl mulrac 
rescetkosof Intesmic are of almost esnyday 
occurrence and I mvsdf hai’e had nnmbeiiess 
fKi-* of double and even of tnplc ablaliona. 
I recall the case of r patient who actually lur 


viiTd the remcrval of 7 segmenU of bowd for 
a complex and complicate carcinoma of the 
colon I 

During the present liar Mcyrkk Tboous 
has brilluntly and soccesafully periomed \ 

quadruple resection of snaD Intestine damaged 
a tommy-gun” at (dose range 

T L. «u (hot In the abdotaea t iWt ruft, 
about hoca pr er tm a to arfm l wlna 
Tbmvss imal] ouadofentxy boat i locti beb« 
tbe mbilhut wltbaboat Ificho of Ueei£i^ aura- 
tro protnidmf At operttkm part Irom »emil 
■topic Mtaies al damaied gut, 4 nsmloes ot thml- 
ded lcs|lb of Deafn about i to i )aaf cre 
found ficmsaxy eud-to-eid uniao vu mp)o)cd it 
cadi case. dHttnct Mpantinx tbe %mcu} 
afiattomoaei varied troa is to iS lai-tiin. Foe 
wound* of tbc bladder weis /ound, but tbe coadiiica 
of tbe paUent did not pan ut cf anrtittaf inort 
a tsaporaiy lopeapo^ dnia. H* Bade a rood 

PnirmtneJAtahdemimalilsan PrctlapK 
o( the oTMstmn has a diagnostic lathei than a 
prognostic vaioe the prognoslj depends upeu 
the aaatxiated visceral (umigt rather tlian 
upon the fact of damage or eztrusue of the 
omentum itself 

Hernia of the bowd resulting fran enemy 
aetbn variea from complete eriscentlon to the 
protTBsion of one or two serntBots of htestlae 
Over so years ago cases with extrusion of gut 
were accounted bad snrgkal risks nev-cr 
tbelesi, Owen Richards successful pioneer 
operation was performed up(n a loldiCT with 
extruded and damaged Intestine. Among 
otbm, the writer had sevenl socccaaful cases 
of suture or rcsectioa of prolapsed bowd. 
From the material now oodtt renew the re 
cewry rclt from tptroUfn /«r frdapai swf 
uomftrforaled xwuU iniatiiu is about 50 per 
cent, tbe mortahlv being mainly dctennlned 
by coocumitanl damage but win* tbe f*«fl 
gMt is not only sjindtd bui tin injrrtd tbe 
roortaht) U inout So per cent. 

In casea of froU^u ef lit fartt Wwrf the 
prognoss b tt> mre, ailbougli several re- 
markable recovena have been effc<aed by 
sklllhil and couragcooi surgery For examplei 
Mr F J S Heanc) suoxsifallT ope rated 
upon a man of s6 who was Injured in the street 

by a bomb iplmter On bb admbpoo to bo*- 
^tal the large intestine extruding feces 
Ipund to be prolapsed through a large rent n 
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the left loin After resuscitation with 2 pints 
of plasma, he was operated upon 3 hours after 
adimssion 

The wound was thoroughly excised, the 
damaged prolapsed descending colon was re- 
moved, and a side-to-side junction effected 
between the transverse and the pelvic colon 
Thepentoneum was completely closed, but the 
posterior portion of the flank inasion was left 
open A proph3dactic temporar)-^ cecostomy 
was performed A fairly normal convalescence 
was estabhshed 

In view of the grave prognosis which attends 
prolapsed and damaged boiuel, the foUowmg 
cases are noteworthj’^ 

A pabent (Mr 0 V Lloj d-Dawes’ case) was ad- 
mitted to hospital with a huge lacerated nound of 
the lower nght quadrant of the antenor abdominal 
wall, and most of his bowel lying in his trousers 
Shock was profound, but the man was consaous 
The usual methods of resuscitabon were utilized, 
including a blood transfusion, the clothing was sht 
up, and the prolapsed bow el merely covered w ith a 
warm sahne pack The abdomen and the extruded 
gut were covered with stone fragments, mud, mor- 
tar, etc , the 2 lacerations of the dcum were repaired 
by suture The wound in the abdominal wall was 
w idely exased , the extent of bssue loss was now alar- 
mingly ewdent, and much ingenuitv was required 
to close the pentoneal and muscular gap The skiU 
of the surgeon and the scientific postoperabve 
measures contributed to the successful issue (a) 
Continuous stomach suebon was continued unbl 
normal penstabis was heard all over, and unbl there 
was no distention and the bowels were open normal- 
ly (b) Conbnuous intravenous dnp (r bottle of 
normal sahne in proportion to 4 bottles of isotomc 
glucose, if good cloud of urinary^ chlondes, glucose 
increased and vice versa) This was continued for 13 
day's As much as 15 pmts per 24 hours had to be 
gi\en at first to keep pace with the measured and 
estimated fluid loss Peristalsis gradually became 
normal, low pitched and present all over the abdo- 
men, fluid was now passing through from the stom- 
ach, careful dosage of prostigmine, i cubic cenb- 
raeter intrav enoush , and later small doses of Epsom 
salts started normal bowel action The wound was 
sepbc, but held together astomshingly Three 
months later the man was readmitted to hospital 
with signs of intesbnal obstruebon A straight x-ra\ 
picture showed numerous small gut fluid leveL all 
o\ er the abdomen At operabon, numerous adhesions 
were found, most marked in connection wnth the low- 
er small intestine and in the ileocecal region Mul- 
tiple adhesions were dir’ided, a small perforation oc- 
curred and was sutured After treatment was the 
same as before Reco\ erv was complete and he is do- 
ing moderately heaN”! work, weanng a can\as belt 


A member of a bomb disposal squad (Mr Geof- 
frey Parker’s case) was standing in the open, about 
10 yards away from the bomb, when it exploded 
His clothes were partly tom off, and his mtesbnes 
were found “lying in the grass ’’ On admission to 
hospital, he had a large wound in the nght iliac 
fossa, about 4 mches iameter in all direcbons A 
field dressing somewhat inadequately covered the 
3 feet of prolapsed ileum One loop of ileum had 2 
large rents, almost completely dividing the bowel, 
the mesentery' of this porbon of the bow el w as also 
damaged A hrmted reseebon of small gut was per- 
formeS The panetal pentoneum was also extensive- 
ly tom up, and blood had exposed the extrapento- 
neal aspect of the bladder, and had tracked through 
the femoral canal into the thigh and along the sper- 
mabc cord The blood was found to come from the 
horizontal ramus of the pubis, in which was impaled 
a small piece of bomb casing The man made a good 
recovery' 

Wounds of the duodenum The Spanish War 
confirmed the smister repntation of woimds of 
the duodenum and pancreas which had been 
estabhshed m the great war of 1914-1918 The 
number of cases of mjurj' to the duodenum at 
present available is too small for any rehable 
conclusions to be draxt'n as to the fatahty of 
these woimds, itmaj'be said,however, that suc- 
cessful operations have been performed for 
duodenal mjunes m this present war (Res 
Wilhams, Hedley Atkins, Henr}' R, Thompson 
andT J Cobbe) 

Dm er B (Mr Hedley Atkins’ case) was wounded 
m the loin by a machine gun bullet while lying face 
dowmwards on the deck of one of H M Destroyers 
which was transporbng him from Dunkirk to Eng- 
land The wound of entry' was about half an mch in 
diameter and situated close to the spine, the track 
thence passed forwards and to the nght between the 
first and second lumbar transverse processes tVhen 
seen 4 hours after wounding, his general condibon 
was good He had x omited once or twice, his upper 
abdomen was ngid, but penstalbc sounds were nor- 
mal The wound in the loin was first dealt with, and 
next the abdomen was opened b\ a high nght para- 
median incision The pentoneal camty was full of 
blood, there was a perforabon of the antenor wall of 
the second part of the duodenum, and also on the 
postenor surface of the hxer, from this latter blood 
was oozing freely The bullet had obx'iously skirted 
the medial border of the supenor pole of the nght 
kidney and had damaged both ivalls of the duo- 
denum The w ound of the antenor w all of the duo- 
denum was sutured, the pentoneal cawty cleared of 
blood by sucUon, and the rent m the fixer plugged 
with gauze Some discharge of duodenal contents 
took place from the wound in the loin, but this ceased 
after a few days and the man made a good recox erv 
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Rire u ire lucttuful openitWu for duo- 
denil tejoiica, Henry R. Tbomp»on his ictu 
il]> tiro to hu credit 

Jsdr S t bo^ of i(^ au bit li the Uiret bjr i 

tr umfn t o( bmb ^ admMMi to botpltll. 
ibock wu lercre. there au C7ur>dt ot Up* and 
cbreba. He crenpiaioetl o( p»hi Id tiv pit of the 
rtc m ich, and had Twalted oocc. There wmi rrtro- 
jTxde amneala A pattctore wound wai preaent. 
ccarimeter In dkioeter and dUtated Whet (a< 
tercal t and Joit ibcre the left anterioe CBperiot 
lhae (pine. Tbm wu marked teoderacu over the 
aaceoduii coloo od abaenceof iDteaUaaltounit. 
There wu a [rare orer the rlftit coatal tnanli aodi 
man wound oa the fleior aspect of the left fonann. 
At opentkin a perforatlanQi the d odetmm Dear the 
prmodaodeiul lonctkm u cloaed hr utore and 
iJmflar perfontKm of the anterior will of the atom 
ach wu treated In a UndlaT fashion Oeapti aub- 
aeepient rl[ht haul poetuDonla the patk^ mada 
[01^ rrexrverr A fraframt of tnetal wu acea on 
-ray exanilnatki to be rtID preaent In tlw right 
upper abdornbal qoadriot proMbfy la the Drer 

Theaeeood, man^aleeplnilnbedenhUbackaheit, 
uartaoZtof oearcnln bomb au akerwdi 
the amaQ boon of the mornlof by what ppeired I 
be 1 arrere blow on tha a bdoioen the Infory may 
hire been dee t blatt, or aotse fre[iaeDt of the 
hoote may he ■eUthhabdomei, thhovih there u 
BO brnbe or ahretue to Ifidlcat aadi eeehanKa 
Os idmaaic t boapitil, the patient ai In eon 
aldefibte abdominal piin the puhe rate wu So, be 
wu trader and rifhd Is the upper rifht ibdoeiWl 
quadrant. The man wu kept ooder ekwe ohaerve 
doc, uai alter y baaTa,ahbM^ there wu so (ha [c 
in l^pdlae rit or is iu rofvme. the teoderem and 
rifidity dow in ulred the a bole of the riiht tUe of 
the abdomen. Operatioa wu pedorued d boon 
after the infury A large aabaerem hnoalotoa wu 
foand, w htc B had tprrad orrr the daodeanm from 
the pyloric rad of atooaefa and had Isfiltiated 
into the layea of the ttamvene meaocolon. The 
pciUownm cm the daodranm wu found t be 
rnptored t the juiKtioa of the hnt and eeeood 
portloci. Ihe ruptnre of the boad wu bo< quite 
compie^ about M rratlmeter [ul aQ wu UO 
Intact. At the lit of the tear the Tarioos coeta of 
the bewul had been aeparated and rtripped aaaadcr- 
the pce ap ccta of aathfactoiy end to-rad juDdion 
teemed doubtful AccordIn[ 1 > the doodemim wu 
ccm^jrtdy divided, the two eoda ere ctoaed 
and poateiior boperictahic [aitroie/nooatoeny wu 
p e tf ocmed. The man made a food rteorrty 

Surgeon Commiodcr Rex WUIiiroi per 
fonned i »acc«ifal opeisboo b the cue of i 
liceratloQ of duodenam 

W B Bracey aged 14, aeaman u dniHtcd 

from tea alth pemetrating wound of the rffht Bank 

which reaalJed from a raemr bombing attack. 


TIBLX 1. — aiCOVllT lATS OF 

DtTEtnxii nr jtnutg 
t {erieaof the taulintatiMi 


■mar toaO ii teat 
— . -T ei Reomita 
Pairmtm af rteoreriea. 

Nnsber cf aperetin (or hhrr 

ceuCaed te wuU hMatha 

NnKbre of r ec a re rtea 
Pntratageof Kcescrfaa 
I ]Niei of tbc begi hteuhw 
TeuJ wsuher meictnfag epentka for hjerio 
ccaiflccti to bxge bleeUae 
'VwahcT of iccosedea 

PaicmUaa of re co v a in „ 

RqwTMU 4J% af an opmtka (or h. 

luriea Sb CatMwl ft alhca lepeaW la n 1 
tSr Cothbert ftallMrcnarted jr B) 9I 
tops?*”' Teretwna for ibkmral 

ISlrCothbart Wallafe reported 41^ fe (I 


« Jf 


. ^ 


Seme abockwupreaeot and » pcwaptly troted 
After an btamf of ap p ro xt aatay la after 
the rredpt of injury the bdoara n opeaed 
tbmgh 1 right upper paramedian ladiloa. 7 m aec 
ood pcrtloD of the dnodenom wu foaod to be ai 
moat complrtdy ton acreea, and there were ibo 
paMtiariag wounds ef the pnodmai JeJaaam aid 
tnoemsa crfcc. The daodenro wu Mtared In b 
tn&erae aids and the other tntaria tepalird la 
aiisHar laahioa h fordgs body wu found lOM 
DlucdBadBoe wtkhQ arrsm wen tsUo doer d Uto 
Ibe peritoneal esrity and the ahdeem dcatd Ithi 
draloage tshe. Kecovey u snerestfil When be 
wu seen s mooths htcr be had rttnmed to doty 
asd bedsm meal InmtipllaD rereakd noahoor 
maOty in the ftoeneeJi, which wu e aipt y lo 4yi 
houn. The duodenal ap hOed weB, ppetred nor 
rail and wu not trader A large metal f ragmeat was 
sees In the abdwnen lying poetenorly bchlod the 
pyWic poetios cd the etnn^ch, 

■Vet lootber cue of 1 wonnd ol the duo- 
desum naxuhiBy tmted is that of Mr T J 
Cobbe 


The patleat, d kL IL, a mate, l e to i er cd from 
(njurlca dnt t fragment of bomb ahkh ao< dir 
damged both walk ^ the atomach, but ako woaod- 
ed tha da o dra nm and the cofon. 

fiyiirfer *f laU bidder tud erfroAe^ic Wh 
ory {racU In Urfa series there teems to be col) 
I case of lafuT) to the gaH bladder This wu 
fuc«*tfally dealt with b> MItS E. IL UiR 
FJLC,S There were multiple injuries ladod- 
tng a penetrating wound of the abdomen a 
perforated gall bladder and a ruptur ed Uver 
were found at operation The Drer was totow 
and the giD bladder was drained. There were 
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many other injunes affecting the skull, eyes, 
forearm, hand, etc , nevertheless, the patient 
recovered 

Injury to biliary trad due to “blast ” Kathleen T , 
aged 3 years, was the only survivor m a few houses 
which were completely destroyed by high explosives 
She 11 as the only hving being when rescue parties 
arrived at the scene of the “incident ” On admission 
to hospital she n as in a state of severe shock Apart 
from slight bruising of the right shoulder, there were 
no lacerations or external injunes The abdomen was 
rigid and tender After several hours the respirations 
became more rapid, and vomiting occurred Opera 
tion was beyond consideration, a diagnosis of a rup- 
tured diaphragm was tentatively put forward by 
me After about 5 days the general condition slowly’ 
improved, the function of her bowel was restored, 
vomiting much less frequent In 3 weeks’ time the 
abdomen was becoming more and more distended in 
this lower portion, and its increasing size embar- 
rassing both eating and movement Tiventy-five 
days after the “incident” the abdomen vas opened 
under gas and oxygen, a large cystic swelling fiUing 
the whole abdomen was found, whose upper bmit 
was not determined Eight pints of bile-colored 
fluid were evacuated, and reported upon as consist- 
ing of “bile remnants ” From this time her recovery 
was almost uneventful, and she is now well (Mr 
J H. Buttery’s case) 

Injuries of tfie spleen The spleen has proved 
very vulnerable m this war, and has been dam- 
aged by penetrating mjury, by subpanetal 
crushes and by the effects of “blast ” In such 
fatal nonpenetrating mjunes from crushmg 
mechanisms, bunal, etc , as have come to 
autopsy, the spleen has been the organ most 
frequently damaged, when death has been 
solely or chiefly attributable to the abdommal 
lesion 

The recovery rate has been 55 per cent, 
which IS a 10 per cent improvement on the 
figures of 1918 

Injunes of llie appendix vermifornns In only 
2 cases in this senes collected from this war has 
there been any note of an mjury to the appen- 
dix In 1 case, the injury was mflicted by a 
revolver bullet, m addition, there were 4 
wounds of the temunal deum The man re- 
covered 

Injunes of the rectum In this present senes, 
52 per cent of patients with mjunes of rectum 
have hved, an improvement on the 33 per 
cent recovery rate in the last great war §ir 
Cuthbert Wallace) When the bladder is m- 
jured as well, 33 per cent recover 


Several cases have been observed of the ex- 
plosive wound of the penneum, this seems to 
occur when the missile passes superficially 
across it The sphmeter surrounded by a cir- 
cumanal rmg of skin may be tom away from 
the surroundmg skm, and may be drawn high 
up mto the permeal tear Mr W B Gabnel 
and Lieut Col Cameron MacLeod, R A M C 
have observed such a case m this war 

The value of the local employment of sulfa- 
nilamide powder m rectal mjunes seems to 
have been clearly demonstrated m the success- 
ful case of a patient operated upon by Surgeon 
Commander Frank Stabler, R N V R 

A Nazi ofiScer in an E-boat was admitted to hos- 
pital with wounds in the back and buttocks from frag- 
ments of a shell from one of H M Destroyers One of 
these splinters traversed the sacrum and damaged the 
underlying rectum This postenor wound was ex- 
cised, damaged fragments of sacrum were removed, 
and powdered sulfanilamide was insufflated in the 
track Laparotomy was then performed, and a per- 
foration of the rectosigmoid junction was sutured A 
retropentoneal hematoma was evacuated No colos- 
tomy was performed This type of case with bone 
injury, presacral blood extravasation and an as- 
sociated large bowel injury did extremely badly in the 
last great war, the use of the sulfonamides marks a 
defimte advance in the treatment of this type of case 

Injunes of bladder Penetratmg wounds of 
the bladder have shown a recovery rate of only 
35 per cent, which is rather lower than the 40 
per cent of fte last war (Sir Cuthbert Wallace) 
The recovery rate is approximately the same 
when the bladder is mjured along with the 
rectum or colon 

The remmder to examme the mtenor of the 
bladder digitally, when there is perforation of 
that viscus, will often lead to the discovery of 
the missile A bullet was even found lodged m 
the prostabc urethra (Major A S Tffl, R A 
M C) 

Complicated abdominal injuries Multiple 
wounds of the abdommal viscera, espeaaJly 
the hollow viscera, manifestly render the prog- 
nosis of mjunes to the belly more grave The 
factor of senous concomitant hemorrhage 
makes the outlook still more senous 

A man was hit by a machine gun bullet There 
was a small wound of entrance m lef t epigastnum over 
thelef t rectus at thelevel of the uppermost hnea trans- 
versa , blood and air were bubbling out of this wound 
Small wound of exit through left erector spinae, the 
level of which was about i inch lower than the en- 
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tnoce wooad. TUt »ooi>d ay mbaII, bled rax 
Utile, tad wtJ illiiited Jnrt Utenl to the tnorvme 
procote*. Loloot fooiri at kfitrotoiiiy iD^ided 

( )p«f«mtfaif woondofantaiorBiiftceoiitQmtch, 
ck»et frettaa3nrttore*lth»eTerebi<«Bmfrom 
thk periorttioiL boot ti lacttn dkmrter ( )po< 
terfor nuf ce oi (omicb vooDd of ndt iat lewer 
»tc 'rith wy Etile ennvtMtlnQ (^) pofontMin 

tenor nrrtiee of lerraioil part rf d odmura ck»« 
to J nclk» tbere terere 

Ijif from tMt «ound (4) pafontloo o( pottettor 
mrltce of doodenam, bot compantJrdy little a 
tTtvttttloQ. (0 »evm hleedlai from bxofTCfte 
mcboccibn (rt|bt coUc retteb) (6) kip bo^ 1 a 
cmdidoa of tpasm, raull bo«d dHatcd ud tm 
mobOe. The cue crded UttEy 

Two voanded patknti vrre dmltted itaratu 
ntwaly to tbe ume botpftii, u old irocBia of yS 
) can od a fid of j yean Afe peritapi <5d not play 
neb an hspocta t part Ln determlmnf tbe 1 
cwflnf, for is each caae tbe lti}mici acre of rnnhlpb 
or terere cbaiacter In tbe caae of tbe old kdy (Mr 
H. IL S Harfey* ca*e) tbere were pretent ( ) la 
mdoo of nppa and oota part at tba rlfbt tUfb 
InTobrinf tbe deep ( ) rr nnfirwi fractvra of 

tbe ttoc^terie region of liK Mt fraor Itb re 
Ubaed foreifn body (j) dUeeralkwH of tba bottock, 
(4) Pott'afractoreof tbekftanUe (5) Ucendoaol 
Ktlp, ( 6 ) trader riffd a bdo wen la a blob aotop* 
u rtaJed tnoeb Mood, od krp perfontlnea of tbe 
^ftunun, A ntaLned frafont W by K lacb aaa 
praeot 

Tbe of t yean arai idmiited a qoartar of 
boor aits tb« ^lochkat U emSdoe of mretDe 
A woond cmered altb brick dait was 
preaent, and from it tbere protTwled aeteial feet of 
doat c un r ed amaH Inlettloe Afta hUentiTe rtaot- 
i-lurinw the uniQ intr^Hne wu vatbed od re 
placed Inside ibc abdomen ^ kl I\ taa la lit- 
credfhjy brief 7 >afe of time De^t ewy meawe 
death enned. 

An officer at tbe ternuntlsoii of a paracbet de 
acent, boded in the fork of tree, and received 
panrtratirif wound of tbe rectom, braoch dia- 

mpdnf the pararectal ll«ic» rlfht up Int tbe Iliac 

foaaa tbe pcrftoonmi a o fern. The fopjred ma 
then fefl t tlw frtumd toftainlof arvere fracture 
of tbe pelrlc cWle Tbere waa a wide aeparatkw of 
tbe tymphjaii and disruptsoo of tbe tacredlac 
fyneboedrod*. 11 tuirlred hrt bi>aTiet aboot 
year 

On tbe other hind Bome cmaea hire made 
fplendid recoreriei 

R. IL R male was I hared by a fp&nta of bomb 
ad ratal Md danup t ttcmacti, traiaserae colon, 
and «m<n tntettloe. Tbere were alto te/nria to tb* 
rifht kJdner left W*. and left arm. Tbe aouiid* of 
tbe stomaA and «m«t1 bowd were mtnied Tbe 
nik>* was »o terertly damafed that a reaect kwof 
piece of tl* brje bowd was neceaaary Recurary 
(Ca« of Mrs G M. B Toknd F R C.S.) 


I ifed U years as adm 

ir alta the laddeaL 


Cl R _ laaj 

hospital half hour a ^ ^ 

foood to be sufferinf frocQ tbe ftflsalaf k;ann 
(t) peaetcatlni sround over Um mlddk cf tbe area 
part of tbe rif ot rectus abdo miirf s 
tbe abdomen demonstrated ri^ty ndpomfijrd 
lendcTDest (») throujtb-and-lbiuufb eurddUr 
ndddieoftbeWtlhijthalth rrlainH ftrriitB Wvh 
bot AO booe i hrry (j) penetratlni ound d ik 
left jej lb a retained foreifn bod y (4) ttperfekJ 
laceratloo of the buttock. Operiliou took pket 6>f 
boon alter lajary aureeons (Mr. TTass and trV 
Thomas) co.«pcTated. Inree pi Cs of blud m 
found In tba peritoneal arity Tbcn was a wut^ 
of tbt freata cttmtnre of tbe ftomacb, f ik 
pyhjcnt, wound of tbe trusmse cedou and 7 
wmnds cf tbe snssTI bowel, from cue d kkk 1 
bomb Iraftnent was remortd. AE these pofontioai 
were sulcntd. A tent on the laferlor borJet d tk 
liver whkb was not bleed! t was Hi akawe. R*- 
co v py took pfsca. 


A nllor with ilmost cvny rcgk» of his body 
dimiftd, Indudmf his smill intestine ins 
•acocssfuEy opented upon by Soiseon-Com- 
minder Frank Stibler R-N V JL 


Tbe man was Ut by oumou ibeS 6 beurs bdert 
adabdesi to a nsriJ bespfuL He bad tJk fofkvtif 
teforks ( ) fnmul rrpoe kontke wUb fraUare 
of outa table of skuE ( ) puncared eesds ef 
bdoanm abort pubfs, akcb hid pnduetd 6 prr 
fentkes cd itjuim boot feet from d w deio- 
jeJoaiJ flexsTc, (t) rlskt band, Isda and nkUb 
flnim bfosru 00 Sftb iseticarpwlecaDpoandfaclart 
M laa y pmelratlax wounds (4) c o mpc ui d Iric 
turn of Ht olecranon (j) 9 ponctored woaidi of 
left tMsb (6) puBctsrtd waaod ri|kt tbffh (7) 
compooad fnetnra of left poteEa. S even locks of 
boael aera c la yed iMehaiag 5 perfomXkios tbe 
fixtb perfenUcD sras treated by separate satare. M 
dfakace was empioyed I the sf*ce cf bcurs, 
ptols of blood od pksma were fieeo. 

Is cnoctaled trrrrt fnrturr espedaDy » 
compoond fracture kmdi the scila bcivOy 
ag ains t the vktitn snth in ibdominil Injury* * 
smiihed fernur compilciting 1 beU) woiiod of 
contnilon espmiUy it its upper ottremity b 

■ burden hirdly to be borne b) suHerini 
horaaaity 

JscTcrthek**, inch pstlents hive sumvtd 
M Kenneth Bond hid under kb csre a bor^ 
(ntary dnritled altb smaE openia* cfcae t w 
■m^s which led Into brje cavity 00 tbe rifht itk 
of Uw rectum and torolved compirta 
bE tbe ipklncten Indndlnf tbe anorectal tinf. 'W 
abo toitaiiwd nulilpk frect res d the 

aiteti* portfcm of tbe pefvfc rii and in tocomp*^ 

rnptoTt of the uretb^ FlaaDy double spiral 
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fraclurc of the right femur completed the list of his 
mjuncs The end-result consisted in a complete re- 
covery of function of all the s^ stems involved 

A patient of Mr F G Wnglc)' actually sur- 
ynved an injury lo the abdomen and a compound 
fracture of both femora 

This patient (Mr T G Wnglcy’s case) received a 
bomb injun' to abdomen, vith contusion of colon, 
damage to omentum, extensive extrapentoneal 
wound of lower left iliac region, bilateral compound 
fracture of femur, w ounds of nght forearm, and right 
temporal region She recovered from the abdominal 
injury , although a fecal fistula formed 4 months la- 
ter She ultimately succumbed from mental detenor 
ation and the effects of sepsis in connection with one 
of the wounds of the thigh 

In a patient who W'as under the care of Mr 
A L Candler, after she had received a penetrat- 
ing u'ound of the abdomen and a fracture of the 
right femur, a completely successful result was 
obtamed 

This occurred m a woman of 30 who was putting 
out incendianes on the night of an intense raid on a 
city On admission to hospital, shock was extreme 
After measures for resuscitation had been cmplo^ed, 
laparotomy was performed, and seecral intestinal 
perforations sutured The hospital was badly dam 
aged the night following, and the woman was trans- 
ferred to an infirmary in another tow n, her pulse was 
1 20 after her transportation Her subsequent course 
was punctuated bv several alarming or disquieting 
incidents, large quantities of pus and blood were 
passed by the rectum, and a transfusion of 3 pints of 
blood on one occasion was required A few days after 
this a small intestine fistula appeared at the bottom 
of an unhealthy-looking abdominal wound This 
finally healed, the patient making a complete re- 
covery 

An unusual mode of wounding was noted in the 
case of R A C who was blown by the blast wave 
from a detonating bomb on to the roof of the car 
beside which he was standing Then came a second 
bomb, from which he received 16 superficial splinter 
wounds of the left lower limb, but also a penetrating 
injury of the belly No visceral injury was discovered 
on laparotomy The man recovered 

It IS possible for those persons who are 
maimed by high explosive, m addition, to suffer 
from burns 

H W W , male, aged 46 years, was extinguishing 
an incendiary bomb with sand when it exploded He 
received burns of the face and hands, and 4 punc- 
tured wounds of the abdomen At operation, i large 
and I small wound of the ileum were sutured, as 
well as a small tear of the transverse colon He re- 
covered 


ABDOMINOTHORACIC INJURIES 

Uninformed lay opinion is prone to associate 
penetrating injuries of the tnink with a dire 
mortality, and statistical inquiry only too 
truly confirms the fatality of yvounds involv- 
ing certain lethal anatomical areas, and the 
seventy or serious consequence of many wounds 
of the less mortal regions of the thoraaco- 
abdominal zone under conditions of modem 
warfare The behavior of wounds of the 
diaphragm itself had been known to surgeons 
since the davs of Ambroise Par6, and was 
accurately noted and discussed by Guthrie 
when writing of the war surgery of the Napo- 
leonic era The operative treatment of thoracic 
wounds bv Guthne and bj Baron Larrejq 
Napoleon’s great Surgeon General, anticipated, 
though in immature fashion, the modem treat- 
ment of wounds of the chest received under 
conditions of war The early story'^ of the 
abdominal aspect of the problem has alreadj' 
been told 

Injuries which involve thorax, diaphragm, 
and abdomen mav be of penetrating or of non- 
pcnctrating character In the yvar of 1914- 
J918, the first named group completely over- 
shadoyved and outnumbered those yvhich were 
subpanctal lesions, in this present conflict the 
cases for yvhich surgery is possible still belong 
almost exclusivelv to the former class 

Penetrating injuries In one senes of cases 
from the yvar of 1914-1918 (Sir Cuthbert Wal- 
lace, 1922) abdominothoracic cases constituted 
12 per cent of the abdominal cases which 
reached the casualty hospitals of one army, 
the operations performed on this group of pa- 
tients also accounted for 12 per cent of all the 
abdominal operations m that army In the 
Spanish Civil War the percentage of the bellies 
admitted to a hospital of first urgency was not 
dissumlar to that yvhich obtained in 1914- 
1918, 1 e , 1 1 per cent (Jolly, 1940) Abdomino- 
thoracic injuries in the present senes of ab- 
dommal mjuries from this war approximate 13 
percent, the ratio is therefore not dissimilar to 
those of previous campaigns 

Statistics of abdominothoracic wounds culled 
from the oflicial history of the yvar of 1914- 
1918 demonstrate that in a vast majonty the 
abdonunal lesion determines the gravity of the 
prognosis, and, further, that wounding of the 



3M SURCER\ G\'\ECOLOG\ 

boDow ftbdcrohul \'i5c«i j^nratly Aagmeoti 
the ffttelit} of the Injurj It will at once be 
apparent that the aniletJe* occaskioed by a 
wound of the left dome of the diaphragm muat 
greatlv exceed thoac whkh are arouacd by 
right-fided pctietraticm of the midriff. An 
anal\ os of caiei from thii war rrmfitm* the 
truth of both thw atatementa, 

0178 abdomlnothoraacinjunealn thiiptea- 
ent aerici 41 were ri^t-aided and 36 were 
kft-eidcd Forty nine patienti aurvrv^ Le^ 
a reco\Trv rate of 63 per cent, a fifurt whkh 
\Try ncany etpnla that attain^ bj 6 fuigeoM 
of the Fourth Army hi 1918 during the lait 
great war In this preaent aerie* 70 per cent 
of the patienta with ri gh t aided abdomioo- 
thoraac wounda Ifred wbereas only 50 per 
cent of the left-aided abdominothonurfc pa 
tlcnts aurvlNTd. 

An exceOent cUssihcatioD of fienetratliig 
abdomlnothoradc wounds ha* bra glren by 
my fnend Todor Edwards 

I The chest and abdomen may be pene 
trated by aeporate miss Ilea, the wounded 
sometimes becoming a vedtable St. 
his abdomen and riddled with fragments 
of high ezplodi'e or machine gun buDeta. 

a Missiles may penetrate the chest and 
may emerge throngh the abdominal will or be 
retained irithln the belly on the other hand, 
the track of the miasOe ma> be in the reTcne 
direction— the wound of entry In the abdomen 
and the fragment retained idthln the thorax. 

3 Tra\TraIng wounds of the lower cheat, 
especially if InHkrted during explradoo may 
pass through tbe dlaidiragm and occatkm dam 
age to the abdominal organs lying immediately 
subjacent to the midriff 

4 Tangential wounds of the lower thorax 
In which cousl dcrmble damage, including dta 
phragmatic injury and perforation Ispfodoced 
oy the misafle and in-orfven fractured rfb#. 

Tk* diapha^wtaUc lawn The present war 
confirms many of the findings of a qoar 
ter of a centory ago The injuries of the dia 
phragm in aboomiDOthoraiJc lesions are still 
mostly found In the sloping muscular portkm 
and are cipeaaDy frequent when this Qcf in 
contact with the thoradc waff. In cases that 
come to operatioo the rent U usually small In 
one series the linear tear was half an Inch long 
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or leas b 50 per cent of the case*. Manyopen- 
Ing* are mere puncture* larger Irregular sper 
ture* la those suitable lor itr^cry arc 
found to be more than iK to 3 beba b 
diameter 

Lockwood and NItoq (1918) comparwl the 
canhac and respiratory embariaaiment doe to 
a rent b the diaphragm to that moduced by 
an open poeumothorai 00 the other hand for 
Saaerbr^ the nuportance of the dliphnsin 
b relation to respiration ai>d the drnil*t£* 
was exaggerated. The great I mpro ve iu eut h 
the recoTeiy rate of abdomlnothoradc 
after the diaphragm began to be sutured by 
British surgeon* b the war may have been 

partly doe to the repair of that mosdc but 
also to the improred treatment of the thoracic 
condTtbn arxi boeasfng ftmiKaiity with the 
many problems of war mrgery SnnD woundi 
muionDtedly heal spontaneously and other* 
are at least temponuily plugged by omentTim, 
splcea, liver atomacb, etc 

Wound* of the central tendmoas part are 
obrioosly more aeruus than those at the pen- 
phery htrtsoojeiaitinrvJred. Aceeturyego 
GotbrlepmbOshed Dotexof a man withivouDd 
of pericardium left N'entrlde tong Iks and 
the teodoo of the diaphragm man fur 
NdredforaorsmoDthi he suffered from paipt- 
tatloo and uneasy seniatkma b the chest, ind 
died of brooch] ha. Foefasig (Sauerbruch and 
0 ‘Sbaughneoy 103;) racteMfuHy operated 
upon a patient witk^a stab wound of the rigtit 
ventiklewhkh also perforated the central pot 
lion of ibe diaphragm. The track passed ob- 
Uqaefy bwarda from the fifth steniocfactodral 
aiticuiation and wij thought before operatktn 
to Implicate the stomach. 

Diopwis s/ ftndraUni abdoMinMhgrmc 
tmrisdr Doubt may sometimes be frit at first 
whether the gravity of the coodition of a man 
with an abdominothoracic wound Is due to the 
thoracic, to the abdominal or to other coa- 
comitant bjury Kixon(i9i9) who had great 
experience ^ titese cases thou^t that if there 
U a fair air entry bto the lungs tborack fajury 
is not to be held accountable 

The anatomical site of the a pert ore of entr y 
aisd of exit b a tra\-crabf wound of the trunk 
limn* the track of the mlnDe with fair eccuri 

o The position of the patient at the time cl 
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injur)' also demands consideration, the struc- 
tures probably damaged may then be readily 
adumbrated In cases m which a fragment of 
metal, spicules of broken nb, etc , are retained, 
radiological investigation is indispensable, its 
necessity m estimating diaphragmatic move- 
ments and thoraac pathology cannot be over- 
estimated There are also dinical signs and 
symptoms which arrest attention and which 
may clarify, or may, on the other hand, ob- 
scure, the diagnosis 

1 Abdominal ngidity does not of necessity 
betoken involvement of the subphrenic viscera 
It is well known that mjunes of the pleura or 
lung, especially if situated in proximity to the 
diaphragm, may occasion abdominal ngidity 
and may arouse suspicion of an abdominal 
lesion 

2 Sickness and vomiting have been known 
to occur in cases of lower thoracic injury, but 
are more frequent in abdominal lesions, as is 
eructation of gas 

Diaphragmatic injury is suggested by an 
almost entirely thoracic tjqie of respiration, 
with a catch at the end of inspiration, some- 
times a definite spasm or hiccup , yet the actual 
respirator)' rate may be little altered In the 
late stages of injury to the diaphragm there is 
fixed pain, exaggerated on exertion and re- 
ferred to claxncle or scapula according to the 
position of the injur)' or location of the re- 
tained missile Pam is induced especially by 
lifting, coughing, or even deep respiration The 
diaphragm is kept motionless on the affected 
side 

The diagnosis of a wound of the diaphragm 
IS not easy in subpanetal injuries The s)n- 
dromc of tension pneumothorax may be simu- 
lated b^ the sudden irruption of stomach or 
colon into the chest Radiologx' and the de- 
termination of the intrapleural pressure enable 
a correct diagnosis to be attained 

The existence of blast couluston of the lung 
IS now well established on clinical and x-raj 
CN'idence and bx postmortem findings, and the 
dangers attending the use of inhalation anes- 
thesia m these cases are oxerwhelming, great 
caution must therefore be employed when this 
is suspected, ) et blast contusion of the lung is 
sometimes onh the index of perhaps graxcr 
changes in the organs below the diaphragm 


Other senous cases max hax'e been in x'cn' 
close proximit)' to detonating bombs, and ma)' 
be suffenng from a dangerous and grave de- 
gree of saturation of the blood by ex-plosive 
gases, such as carbon monoxide or nitnc oxide 
The seventy of the clinical state may even be 
due to such lesions as myocardial trauma 
Such possibilities should not be overlooked 
amid the circumstances of this “total” w'ar, 
their presence and the existence of other grave 
multiple mjunes heavily load the scales against 
recovery 

Penetrating injuries by large missiles The 
mjunes produced inside the chest or abdomen 
by large fragments of metal or other foreign 
body are almost alw ays irrecoverable , the re- 
sult is scarcely likely to be different m those 
wounds if more than one cavity of the body is 
implicated There was m the Royal College of 
Surgeons’ IMuseum till the time of its destruc- 
tion a piece of brass tubing, 4^ inches long, 
removed b) Mr Reginald Vick in Macedonia 
from a Greek soldier, who recovered after the 
simple extraction of the missile, which had 
passed from the middle of the nght scapula 
and projected in the epigastnum (Gordon- 
Taylor, 1939) 

Saint (quoted by Gordon-Taylor) had a suc- 
cessful nght-sided abdominothoracic case in 
which a fragment of shell weighing 2 ounces 
bad traversed chest, diaphragm, and bx'cr and 
produced 2 perforations of the duodenum and i 
in the hepatic flexure of the colon 

In one of my patients, the successful result 
of whose case is recorded elsewhere, a missile 
weighing nearly 4 ounces produced the most 
gnex'ous damage inside the bellv and fractured 
the bony wall of the thorax (Gordon-Tax lor, 
1919), the diaphragm was apparently unin- 
jured In the penetrating abdominothoracic 
wounds which form a section of the senes col- 
lected from this war, there is no record of anv 
case that controx'crts the reputed faLahtx of 
the large missile when it wounds the trunl 

Treatment of penetrating abdominothoracic 
injuries Thiscontnbutionislargclx concerned 
xvith the surgical treatment of mjunes of the 
diaphragm and of those abdominal organs 
whose anatomical proximitx renders them spe- 
ciallv xmlncrable in cases of diaphragmatic 
wounding 
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TreaJxunl oj wmnis impiuaUng Pt« Ihrr 
The c Pm e nsk nu tnd the rcJodtf of tl* 
pUy m ImpoTUnt part In dctermlnlrw the 
type of hepatic Icric^ which may be auoott 
protean In character large fraginenti of liver 
may be tom off. and la mudi as one third of 
the right lobe haj been found looae in the 
pentoaeal caritj of a patient who recove i td 
from a ngfat-aided penetrating abdomino* 
thoracic Injtuj in the laat war 

Before their total dcstroction theepedmena 
In the Royal Colkge of Surgconi U ar coDec 
tlcm QlostnUlng gonihot wmmda of the liver 
re%Taletl many leskmi for which any aurgery 
mujt be futile or incomplete tho* It would be 
hnpoadble by operative tneasore* alone to pte- 
vent faifectkin thnragboot the length of a 
ragged track nmning ftten the rig& lateral 
tnrface of the ormui to iti er tf gnre pole on the 
other aide of the body In many caaci of Uver 
Inior^ doe to enemy action there are few arreat 
Ing cUnkal algoj ar>d U la rignifirant that out 
of all the penetrating Injuries of the abdomen 
which re cov ere j in t^ lut war withoot opera 
Iron the woundi were moatl) rituated b the 
bvrr area. Surgical Interv'endon directed to- 
wards the lt\*er u Indicated under the foQowmg 
dronnitancea only (i) groas hemorrhage 
from the liver which malniy dependa on 
whether large veias in the organ hare been b 
Jured— hemorrhage otherwise ceases sponta 
neoosly as does coring of bOe onkas main 
ducts ore severed (3) & assoclaticm of aomc 
thoradc or another abdominal lesion demand' 
bg exploratkin (3) the retention of a mbaQc 
b the liver especially a large mlsane b an 
acccaeible poslaoa b that organ. In the case 
of severe Isjiration of the IhTT pnrkbg maj be 
necessary to cootitj hemotihagc In aome 
rich patients the diaphragm may be sutured, 
and the thorai dosed b tttt ^y nrved tnanner 
with airU^t drabage of the pfenia by means 
of a ilaiccot a tube inserted throogh a separate 
btercostal ioddon- The gaoie pack is bcou^t 
out through another separate IndaioQ in the 
antenor iSdiminal wall. In other cases the 
diapbragma tic opening ma\ be enlarged paral- 
lel with 6bers from mediaatbal to lateral bor 
der the dUpbragmalic edges are now approx 
imated to the fatcrcoalaJ moseJes aim the 
pleura Is thus shut off from the drainage track. 


Early jaundice b cases of hepatic iuJurT 
may be present, and fa uiuallj slight and era 
nesernt thepoasiWUh cf acoliectiwofbQeiri 
peritoneum or pehis should alwaja be cco- 
aldercd. Late faundice has a much graver sig 
nihcance, and bdicatea setkmi Infectim. 

Secondary hepatic hemorrhage b penelnt 
bg abdominc thoradc bjurles b ticnott aivan 
fatal, and fa osnallv associated w\th signs of 
sepals such as pain, devation of tenmeratirre 
and pulse rate abdominal paBor resuennesa 
and loss of strength. 

The formation of an btrahepatic ibaceas 
round a rctabed fragment may do whi 
aucctssfnD) by auxglca] measu re s . 

Trentasad tf [wuhet iHjnry tf Uu ifittm. A 
study of the ipedmecs ol gurubot biiny of 
the ap lcen b the war collection fonneriy boused 
b tlw Royal College of Surgeons used to Kg 
gat that wounds of that organ are frequenUy 
cDcmUcaLtcd bv dama« to adfaent vfaerta 
)-tt b some collected (mfcaJ aenea it is stated 
that b more than half the cases of (pfanlcbjury 
rrvealed at op er a dop there wu do damage to 
other »>'Avnb*l organa. Ths wu certalnh' 
not my experience (Gonioo Tavbr lOjd 
which fa b a g rm u eat with thsi of Altfor ^Dy 
b hfa aurgic:^ work with the Spanish Rq^M 
can Army (JoUr 1^) 

The propriety of primay splenectncn) b 
cases 0/ gunshot bjury atili remains a sub- 
ject of ajQtnn-erf\ The removal of the crpn 
should certably not be resorted to G^t 
hetrtcdJy buttamyopfaloathepmcedurebu 
not greatly faaeas^ the nsk. The antore of 
the spleen may not be difficult when the organ 
fa a pp roached through the chest and da 
phraim^ but when explored by other routes 
tobbung of the organ is wasteful of dote and 
maj leave a sense of bseoirity Jolly (io4o) 
and some of the Spanish surgeons OTte en 
thuriastkaQy of spfenectomv 

N umeraia cases of successful transdlaphrag 

i-nartf- s p W iertrray b left-sided abdoenioo- 
thoradc woemds were recorded b the war (d 

1914-1918 some of which were associated with 

the operatfve repair of bjuries to the stomam 
(Richard Charics George Gask, J E. H 
erts, A. L. Inc k wood GoedonBryan Gordoo- 
Tajdor etc and vo} recently bv 1 ilcntioe 
Lo^) In the last war r«DS-er> ha* c\<n 
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taken place in eases of left-sided abdomino- 
thoracic wounds in which left-sided nephrec- 
tom}^ as well as splenectomy had to be per- 
formed for complete disruption of each organ 
(Gordon-Taylor) and also in the present con- 
flict (J Scholefield) 

Treatment of wounds of the pancreas These 
injunes were less frequent in the war of 1914- 
1918, or at any rate were less often recognized, 
than injuries of any other of the abdominal 
yiscera, it is not otherwise today The inti- 
mate anatomical relation of the gland to the 
large blood yessels doubtless explains the 
pauciW of wounds coming under the observa- 
tion of the casualty hospital surgeons , doubt- 
less some are unrecognized and are designated 
retroperitoneal hematomas I haye knowledge 
of only 3 abdominothoracic mjuries implicat- 
ing the pancreas in which recoyery' took place 
in the last war (Saint, Alan Curryq Gordon- 
Bry'an), there are none m the present senes 
from this conflict 

Treatment of mjury to the kidney Each kid- 
ney IS equally liable to damage It was esti- 
mated that in 40 per cent of gunshot wounds of 
the kidney myestigated at an English surgical 
base in France dunng 1914-1918 the thorax 
was also implicated The propnety of imme- 
diate operation on the kidney' m abdomino- 
thoracic wounds demands eyen more careful 
consideration than m purely abdominal m- 
junes Probably the best course is to excise 
the wound leading down to the damaged kid- 
ney , the organ can then be mspected and any 
foreign body' remoyed 

In the majority' of cases the renal injury 
play's a mmor part m menacmg life, and only 
for seyere hemorrhage, a hopelessly pulped 
organ, or gross damage to the renal pedicle is 
primary nephrectomy indicated In about 20 
per cent of cases of gunshot injury' of the kid- 
ney in the last war, life was threatened by sec- 
ondary hemorrhage, consequent on sepsis, a 
retained missile, or an infarct of the kidney 
produced by damage to some branch of the 
renal artery, secondary hemorrhage is an in- 
frequent phenomenon today' 

Treatment of injury to the hollow organs Of 
hollow organs the stomach and splenic flexure 
of the colon are those most liable to injury', m 
suitable cases transdiaphragmatic laparotomy 


affords excellent access to these organs Con- 
comitant myolyement of the small intestine 
denotes a more yertical track of the missile, 
and demands a separate approach or a much 
extended incision, such a measure, though 
necessary', mcreases risk to life Multiyisceral 
damage also augments mortality', and yertical 
wounds, which may' eyen extend from supra- 
clayicular fossa to femur, tend to be yery fatal 

The possibility' of injury to the duodenum 
must alway's be borne in mind, and any' hema- 
toma in Its yicmity' should be suspect, lest a 
retroperitoneal rupture of this fixed part of the 
small gut be oyerlooked Eyery' abdomino- 
thoracic case m the present series associated 
with a laceration of the hepatic flexure has 
penshed 

Summary of treatment The treatment of 
penetrating abdominothoracic injuries may' be 
summarized as follows 

1 In many trayersing (through-and- 
through) abdominothoracic wounds of the 
right side produced by a small bomb fragment 
or bullet no immediate active surgical treatment 
is required, proyided that (a) no gross dam- 
age has been inflicted upon the thoracic or 
abdominal wall— fractured nbs, explosive 
effect, etc , (b) the direction of the track of the 
missile does not appear to compromise the gen- 
eral peritoneal cavity or suggest the desirabil- 
ity of its exploration , (c) the signs of abdominal 
hemorrhage or of injury to a hollow viscus are 
clearly' absent 

2 In cases of nght-sided abdominothoracic 
wounds in which a small fragment is retained m 
an inaccessible position in the substance of the 
liver an expectant line of treatment is the correct 
procedure, accessible fragments, unless small, 
should be sought and removed 

3 When there is an open, blowing thoracic 
wound or an associated “stove-in chest,” the 
chest injury must of course assume chrono- 
logical priority of treatment 

4 If the position of the wound of entry' and 
exit in a left-sided abdommothoraac wound 
adumbrates a track implicating that fatal left 
subphremc area of the abdomen, or if a radio- 
graph demonstrates a fragment of metal re- 
tained m this region, the thorax should be 
dealt with first and access to the upper ab- 
domen obtained through the diaphragm 







GORDON-TAYLOR THE PROBLEMS OF SURGERY IN TOTAL WAR 399 



Fig 3 Room s which contained the majonty of the comparative anatomy specimens 
belonging to the Museum w hich started with the onginal Hunterian collection 



1 ig 4 This shows amid the dibns of Room 4 the bust of the naturalist, Owen a 
former conservator, which was onlj parUallj damaged ’ 
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5 When the thoracic injurj appear* IndR 
nlncant, but there U c^•hh3W of *c\Trc wide 
sprtBtl inUipcritoneal duna^ e^TccitB\ in 
\-oI\Tment of hollow \-iicrra, the abdomen 
»bould be explored throuRh on tppropn*lcl> 
placed laparotomj inoalon Tlili Instroction 
applie* to woufKls of thorax and abdomen pro- 
duced bj the tame or bs tepante mitaQc* 

6 When the thoracic injim *ermj alight, 
and when the e%Kiencc of a radtogmph or the 
direction of a miaafle track in a througb-and 
through wound sugge*ti an extrapeiitoaraJ 
couite of a tmall fragment rich an abdomino- 
thoriac injun ma\ often be left alone 

If in *ach catca tiiere u evidence of injurv to 
the tidncA the paiKtal wound down to the 
Lidne\ ahould be cidted the organ InvcsU 
gated, *ii>d an\ foreign bodv removed 

7 In cate* m which the tbortcK wmind i* 
aituated low down on the lateral ot antero- 
lateralajpectof thecfae»t acoet* to both supra 
diaphragmatic and InfradUphragmatk areas 
ma\ be obtained b% cutting through the costal 
archaftertbemannerof Blind Sottoo Dural, 
Birard etc this method of access U tndubit 
ibl) *e^•e^B 

g. If an ahdommothoradc bjar> hai been 
approached from the abdominal a^iect it t* 
unjwtant not to waste tune trjTftg to com 
plete a ditBcult suture of the diaphragm In a 
critkall) HI patient, bbUu the epicure io the 
midnfl i* lo large that immediate or eaii) 
herniation of the abdominal contenu i* cer 
tain to occur 

\enpatclrattHi abdominotkoracu iitjunrs 
There are no luccessful operaOOos for *ub- 
panetal abdomiootboracic mjunci Indbputa 
bl\ mTOKHiig the diaphragm In thi* present 
•erics of cases The Inference l» that these 
fnn-^ in%'ol\'e such desperate or multiple in 
Jurie* that death ensues some such case* are 
found at autopsv The eipenencc of this war 
IO far goes to show that ibdomlnothoradc 
injnrie* due to fragment* of high explosive or 
bullets are far ka* grave than those due to 
crushing force or the effect of blast 

V nan of 5 re«n » admitted f Iter 

tariof been dna out froei andcr the cift>rf> of 
bo«j^ H ►tWMicd no m*rU ol erormal jnn 
compiiua^ of nopaua <fi»tre^ nd t^onl dIflitJ 
b< Led. O Ibe foOos * rmmi n* be i> 


ndcocnpbinedcfpsinlntbeWl be>4 

torn# lacTTS^jn* d rina the daj- On«acaudo^ 
trmpioftic os-M tbe Wt tbr4 sp t tlr 
rib tetwf nd hf> brart u dJ-pland t iW 
riaht V r*r ttfieited d 

(be kit 1 n* pnennwitboru nd • plftml rfakie. 
Juft above ibe fluid le%el ere tome vtxne *^<kn 
hkb eft tbouibt po^tibij I bdfcat Ibrpcrwocr 
I tbc tkon of goL lIoscVTT co tbe nre^icitks 
that tbe conditwo was teodon paniDotbcni. i 
nmfle sat ioanted In foerth fatercostd 
ateriorl) and boot liter of ah sas let cot ok 
jmt relief to iW patient. The nmem rsrrpeilfd. 
and tbs neetfle was coonected with rr^er h 
meniB erf rubber draJtUfe Fluid-, ulni bx tV 
fflcntb escaped thmixb the oeedk I the tbnO 
The mtient nu Goailr open led erpoo awl m ia 
the oiapbnfa loond, tbroujdi lucb an eoderaou 
bmda of tbc tosacb had uLen place. Death w 
curmL 

Mention h&s tlread> been made of the ad- 
sTUoceroent of the tderta and cii/t of surgrry 
through the ttlmuluf of war The famHiariti 
with the tranadlaphragmatk apprcNich to thr 
stuit of the abdcnnlaal cavitj attaioed in the 
Utter vein of the wax of igt^ 1918 has been 
turned to useful purpose by Uvradc lanieoas 
since the war The sd\‘nnccs in this held sre 
stupendous. Diaphragmatic hernia, espeoaOr 
that produced bv Injury is nowtdavs ap- 
proached b\ tbc thoracic route in Bntalii the 
operatioQ of cardjrxKDentopcay gave good nr 
suits m the late Mr O’Shatighneisj 1 capahk 
hands, and improi-ement* In the tedmkpie of 
the operation nave been effected b) Mr John 
B Hunter The ipierti l urg e u n ibo aviib 
himself of a thoraac approach m theopcrali* 
for the surgical removal of the lower end of 
the esophagus or of the cardiac end of the 
tbomadi. 

IncieanDg familiarity with thoradcmrgrrv 
doubtku provided the stimulus for Pkne Du 
val s snccesaful operation for the extraction of 
a bulict from the suprahepati portion of the 
lofenor vena cava the sternum *11 split, and 
the dlaphrigm divided backwards to the cavil 
opening in tbc midnfl To m\ mind this stiff 
remains the most brilliant operation In the 
history of smgei^ 

coscLcmo'.* 

I Despite the mvity of the wounds lod 
the frequent aisooatkm of multiple Injuri^ 

approxunatci) 5oper cent of the paticoisiltb 
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abdominal mjury for whom operation is pos- 
sible survive 

2 The mihtary situation permits of no m- 
formation as to the percentage of all abdommal 
casualties for which operation is possible 

3 The percentage of recovenes for mjunes 
to the stomach, the small mtestme, and the 
spleen is actually higher than m 1914-1918, 
though the recovery rate for the large bowel is 
the same 


4 Few patients have survived after lengthy 
resections of bowel 

5 The emplo3Tnent of the sulfonamide 
locally and by oral administration has proved 
of mestimable value 

6 The transfusion of blood or the blood 
denvatives has been employed on a liberal 
scale and this method of treatment has made 
a host of patients operable who would other- 
wise certainly have died 



THE CARE OF THE LIGHTLI WOUNDED 


WILLIAM D.MIR.ACH, M D S<J> LUX, N™ York, hr* lort 


T he main thesis of m\ remarki it that 
far too little attention was piM in 
the last war to the care of the lightly 
wounded Ughtlj wounded I 

mean wounds which do not IhtoKt any of the 
bod> cavltiea, inch as the head, ch»t, or 
abdomen or anv bone, major blood vcMel or 
nerve Mott of these patfenta were ambuia 
tor> aiHl, had they recd%Td prompt surgical 
attention should have been ante to return to 
datj within a few weeks. As a group they 
repr es ented a comlderahte majority of all the 
wounded 

V,c were told that the mam duty of the 
Medkal Corps waa to msJntaia the atrmigth 
of the 6|^ti^ forces j-et the primarj atten 
tkm as wen as the lar^ majority of the tune 
and effort of the curgeoos vus directed to the 
care of the s everely wounded, N-ery few of 
whom ever went bach to duty Tltt Cgfatly 
wounded ‘Seaited for the seosed table and 
the leavmgi. This was quite in keeping w^ 
our peace time training hamanitanan de 

tires. If our oblect ts to save Life those 
dangerously wounded should come ffrst bat 
II our main object U to win the war and main 
tain the fighti^ forces It would Kem that the 
men who might go back to duty shoold receive 
at least equ^ attention aiKl t^ the attempt 
should be made to reduce their period of dis- 
ability to the minimum. 

As I am expressing a purely personal and 
Individual opinioa I mav be aHow^ to recount 
the experiences on whlct that opinioo is based 
limited though tbe> were Gcing over with 
the Presbyterian Hospital Unit In ilay 917 
we were assigned to the British Eipcditwnai> 
Force and ho i General Hospital at EtreUt 
near Haive was turned over to our care At 
the time of our arri^-al In France things had 
been rclatJ%Tl\ quiet for wme time and most 
of the patlenU U>en fa the hospital had been 


Fimm tb rt»£t« 8<rrfc». frWiTtTOi 
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•eut down from the front area sm-eral aedi 
before. The mala problem seemed to be to get 
the set-erely wounded patients weO enough to 
be sent across the channei to Engiaol These 
hduded patienU with btdl> infected cotn- 
pcKind fracture*, chest wounds, and a few wio 
snrvived after abdominal injury Also there 
was a larm number of ambulatory pjtientj 
with smaJJ infected wounds, many of whom 
had been tinder treatment for weeks and even 
months. In addition to their local wounds 
they had become toft and dabby aad their 
morale very low MTjen their wounds finallj 
healed they were sent to convalescent camps 
for mote weeka of tehabCltatlon befcpre going 
bach to the rest areas to rejoin their divtrioas. 
When a trafa load of w to 700 dcw patloiti 
arrived at the base all bands coacaLntedm 
the se\Trcl> wounded and those patients with 
minor bju^ waited uotll all the othen had 
bees cai^ for As the WDonds by that time 
were $ to le days old, not modi was done 
except daffy drotungs by the junior medkal 
office or more usu^y the nunea. 

After the Somme the British Eipedldosaiy 
Force realiaed that the wounderi could be 
handled better if their eperatiw tre a tment 
was carried out nearer the front ffnes. In 
piepararioD for the battle of Paxscheodaele io 
July 1917 operating teams were sent fitm 
the base fanpltnls to the casualty dearfag sU 
tions which were stationed 5 to lomflabeUnd 
the Ifaes and usuall) at a rallbeicL The pa 
tients came from the field hospitals to the 
casualty clearing station by ambulanct snd 
from there were sent down bj train. They 
usuA&T readied the hospitals 4 to 11 boon 
afttf injury These hartals were entirely 
boosed fa tents except for a Nlssen hut for the 
operating theater uTien we arrived o^ol' 
X917 therewcrejgroupaofthesehospt^ 
back of \prei with j or 4 hospitals fa cad 
group. We were assigned to No 47 
Clearing Stabem with 7 other surgical tesn tt- 
FaVti firn consisted of a sxirgcoo, an anesthe 
tist,a nurse and an orderly The duties of the 
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operating team were twofold, to serve m the 
admitting ward and m the operating theater 
In the former, wounds were merely mspected, 
dressings changed, and the decision made as 
to whether the patient should go to the resus- 
atation ward, preoperative ward, or be held 
for evacuation on the next train When a rush 
was on, the adnaittmg and sortmg was done by 
one of the other m^ical officers The oper- 
ating teams were on duty 16 hours out of the 
24 so there were 6 teams operating from Sam 
to midnight, and 4 from midnight to 8 a m 
The plan m our group was for the ambulances 
to bnng all patients to one hospital until 200 
had been adnutted, the stream then being 
diverted to the second hospital By the time 
the third had admitted its quota, the first 
hospital was supposed to have fimshed with 
its group and be ready for the next Durmg a 
push, of course, the numbers were far greater 
than m the mtervemng times Dunng a lull it 
might take 24 hours to get our quota of 200 
but on the second day of the first push we 
rotated 6 times, each hospital getting over 
1200 patients The worst cases, except for 
those patients obviously monbund, were oper- 
ated on first One severe case an hour was 
about the average that one team could handle 
This meant that dunng the busiest penod 
only 10 per cent of the patients received could 
be handled in the operatmg theater The rest 
had to be sent on to get their operative care 
later on, perhaps the next day, perhaps a week 
later This failure to give the hghtly wounded 
early operative treatment was a necessity dur- 
ing ru^ times but the peak load necessity 
seemed to estabhsh the general policy at all 
times, and general pohaes m the Bntish Ex- 
peditionary Force or any army are hard to 
change This I discovered durmg one quiet 
penod when only 2 teams were on call I took 
my team to the receivmg tent and under gas 
operated on some of the patients with minor 
wounds who, as I had seen at the base hospi- 
tal, required months to get back to duty If 
operated upon early I thought they might 
recover withm a few weeks We were able to 
care for quite a few cases m a short time 
Soon word came from the Commanding Officer 
“Sorry, but that’s not done m the B E F ” 
This same general plan seemed to hold m 


other casualty clearmg stations m our area 
The French had already estabhshed the wis- 
dom of early surgical treatment of mmor 
wounds and durmg quiet times were domg a 
good deal of it m their advance hospitals 
Commg back to the base hospital, I was 
agam impressed with the long delay m healmg 
of those mmor wounds whose only early treat- 
ment was dressings, or occasionally some bipp 
paste 

After 14 months with the Bntish I was 
transferred to the Amencan Expeditionary 
Forces in the latter days of the battle of 
Chkteau-Thierry Dunng this and the St 
Mihiel dnve the problem was to meet the 
actual necessities with the matenals at hand, 
but later in the Argonne, with more hospitals 
and better organization, the problem of pro- 
viding the wounded with early surgical treat- 
ment was weU met In addition to a goodly 
number of evacuation hospitals, well equipped 
and with surgeons of expenence, several mo- 
bile hospitals, notably Nos 1,2, and 4, were 
set up sufficiently far forward to give the 
severely wounded an excellent chance for re- 
covery Yet here agam, m both evacuation 
and mobile hospitals the major emphasis was 
placed on giving the severely wounded the 
nght of way The others were either attended 
to after the severe cases were finished, or were 
immediately sent down the hne In a few 
places operatmg teams were assigned to the 
hghtly wounded group Sherbondy and 
George Davis by usmg 3 tables, orderhes, and 
nurses proved that they could handle 6 to 8 
cases an hour At the time of the Armistice, 
Colonel Gnssmger of the First Corps had 
plans aH ready for execution for a speaal hos- 
pital well forward for the hghtly wounded 
patients only, but it was never opened 

That early operative treatment of mmor 
wounds will shorten tremendously the penod 
of disabihty was proved at the hospital for 
the Army of Occupation m Coblenz In the 
first month we had 83 cases of gunshot wounds 
all due to careless handling of firearms This 
led one old regular to say “I always claimed 
that a soldier was the last person m the world 
to be trusted with firearms ’’ 

I have a vivid memorj' of a dressmg station 
along the road that ran north from Ypres 
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along tbe can*] Here In * im«n ceHtr *n 
attempt w« betef made to revivx a patient 
inth a badly iluttercd tHgh and a perforat 
Ing belly aiiflc hoddicd op behind what wa* 
lelt of the front wall of the boux wia a gronp 
of waDdn^ wounded wilting for tnn^jorta 
tioQ Again at the field ambnlancc tired men 
were working over a row of atretcheri, while 
near b) a larw group of walk^ aquatted 
down or curled up on the ground waiting for 
transportation ^earbr was the narrow gauge 
raflit^ with Its can of shells coming upi, and 
tbe can going back— emptj Lorrie* were 
going op the road full of lu^les of one aoct 
or another and othen gedog back — einpt} 
\Tt the walking wtrandrf waited for ambn 
lancet. Again at tbe casualty detriog station 
when the ambulances am\Td— patlenta on 
atretchera were ored for first while the walk 
era waited Tbdr dresdogi were changed, 
they were fed and herded to one dde to await 
tiamportatun by the next train to go down. 
I can »ee them when the train amv^ at the 
baae. Again the stretchen came first b the 
ambulani^ while the walketa, who codd 
ilowly plodded Che bail mile frocn the raJIwm> 
■tatim to tbe hospital It sometimes took 34 
to 48 hours of operadre work to care for the 
lercrel) wounded before the others could haw 
their turn. It was too late then for an) pre 
venthr work and for enriy healing One 
found just dirt) granulating wounds, often 
vith insu^cient drainage Then came the 
long, slow weeks of healing with a gradual 
softening— pbvalcai mentaJ and spfntuai 
ThU was the forgotten man 

In tbe Argonne the picture was similar fn 
tbe di%'iaional tnige as tbe itream of wounded 
men came In they were sorted out and passed 
dotrn to the moUc and evacuation bo^lals 
\galn tbe major attentwn and lime were 
giren to the seirre]) woundrdahflctheJigblJ) 
wounded recei\Td dther dela) ed treatment or 
were sent directly on with a mere change of 
dresshif These were the men boworr who 
If they conld ha%T had operatl t Ireslment 
early might haw rejomed their units within a 
few weekv Of tbe patients with severe injur 
fes of the head chest belly or with compound 
fractures and tight calves N-tr> %-m few ever 

resumed actJi'e dot) 


So much for the past. Can we profit bj 
that experience in pUnnlog for the ^ja that 
He ahead? In times of retreat and npcdallv 
the conditions the British faced b tie da}a 
precoEng Dunkirk little can be plan^ or 
carried out Tbe nab prohlem fa to get tie 
wounded away at tIL Any operative treat 
ment must be dcla)-ed ontiJ tW ha\T been 
brou^t a long way to the rear In stationary 
warfare or b times of an advance bosfJtsl 
facilities can be brought rcasonablr dose, and 
operative treatment carried out early 
Tbe tutgical care of tbe bghtl) wounded 
vuriei from that of the more serious r"«et b 
several wara. ^lan) oftheUtterpatieutsoeed 
attenboQ iiefore thci come to the operating 
table hence the need for resusdtatfcin wards 
for ctxnbattbg shock Such a measure is un 
necessary for the Ifghtiy wounded. In the 

r ating room there are three periods first, 
preparation of the patient sjod the bd« 
tionofanesthesu second, the operatioo Itsdi 
and third the appUratuQ of dressbgs and 
^lots wbes cerrssarr In cases of ma^ 
wounds the operation wfll require 60 b 90 per 
ceflt of (hr total time. One operator can use 
3 tables at the most the next patient bebg 
prepared u he operates and the last stage of 
operation being carried out b) an assistant u 
tbe operator starts anew \\1th the mirmr 
around the lime of operating may not be 
greater ibsn that requlr^ for preparatkm and 
ma) beeiTO lesa Oocsorgeoo could handle j 
orpoaiblv 4 tables with the sppropnitcnum 
berof aaiatanti UTiile r xnous case an boor 
can be used as a general figure for wbst one 
surgeon could handle with proper asifatints 
be could operate on 6 to 8 minor cas?s. 

After operation the xrfcms cases wd need i 
good deal of careful attentioo for hours and 
c^'en dal's. TteorganirstionofpostcpeTatlie 
wards and pcrwinive] i» quite diflcTrnl fron 
that nmlwl for the lat r care of the mbor 
wounds ^lani 0/ tbe patients aitb serioua 
bjuncs arc actoalK noutransportabic for days 
and win do much better if thtyarenot mored 
for a much longer period Most of the patients 
with minor injuries cduU be transported with 
in a few hour* or a few days at most Tberc' 
fore b it not worth considering to arrange f r 
eotlreii separate units to bandk these 2 
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groups of cases? Each unit should be planned 
and organized according to the needs of the 
group assigned to it As the stream of wound- 
ed starts back the two groups should be sepa- 
rated early A large majonty of the lightly 
wounded might be transported back in the 
supply trucks on their return journeys, the 
ambulances being used for the serious cases 
Certain hospitals should be designated and 
planned only for the care of patients with 
mmor mjunes Such hospitals should plan for 
a routme somewhat as follows On arrival the 
patients would be exammed by an experienced 
surgeon to pick out those sent by rmstake who 
belong in the more senous group, and mechan- 
ism provided for their immediate transfer 
The smtable cases then would go to the x-ray 
department for localization of foreign bodies 
After this they would go to the preoperative 
ward for removal of clothmg and rest untd the 
operatmg theater was ready for them In the 
operating room each surgeon would have 3 
tables at his disposal and 3 teams The pa- 
tient would be placed on the first table, the 
first team prepanng the field and giving the 
anesthetic The same team would repeat this 
performance on the second and third tables 
The surgeon and his assistant would follow 
after and d^bnde the wound, treating by pn- 
mary suture or packing with or without the 
use of chemotherapy and dictating orders for 
later care The third team would then take 
over, apply the dressing, bandages, and any 
necessary sphnt The patient would then be 
taken to the postoperative ward If the lighter 
forms of anesthesia were to be used, either 
inhalation or mtravenous, immediate after- 
care of these patients would be much simpler 


than that of the more serious cases and would 
require a smaller personnel m these wards 
With the exception of some of the lower ex- 
tremity cases most of these patients would 
become ambulatory in a short penod of time 
This would simplify the feeding problem At 
the time of operation the surgeon should be 
able to make a fair guess as to whether the 
patient should be retained or early returned to 
his umt or sent farther back for prolonged 
treatment Fmal decision, of course, would 
have to be checked before discharge This 
plan seems reasonable to me In this way 
this “forgotten man” might be remembered 
and his minor wound prove to be a mmor 
affair and not a cause of months of disabihty 

Many of us beheve that the only kind of war 
casualties we wiU have to face m the near 
future, outside of the Nav)^, will be those re- 
sultmg from bombs Looking after the wound- 
ed civilian population may not be maintammg 
the fighting forces m the field and it may not 
be the duty of the Army Medical Corps, but 
it will have to be done As plans are made to 
meet this emergency let us hope that such 
plans will mclude prompt attention to this 
group of hghtly wounded I was dehghted to 
hear from a member of our staff who is now 
workmg m London that separate umts have 
been established for this very purpose 

CONCLUSION 

I feci strongly that the care of the hghtly 
wounded as I saw it m France was greatly 
neglected I sincerely hope that this wfil not 
occur when we have to meet the problem 
agam God grant that we do not have to, but 
should it come let us be ready for it 
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and increases the mtrapencardial pressure if 
denied free egress Compression of the great 
vems at the base of the heart backs up the 
venous inflow and compensator) increase m 
venous pressure results The blood pressure 
falls and the systolic and diastolic pressures 
tend to approximate each other because the 
heart is handling less blood When the in- 
creasing venous pressure cannot overcome the 
mtrapencardial pressure, cmculatory arrest 
occurs As little as 200 cubic centimeters of 
blood may cause fatal tamponade quickly if 
it escapes rapidly into the pencardium On 
the other hand, a slow leak, as from an ice pick 
wound, may produce fatal tamponade several 
days later, as m Case A9 If the opemng m the 
pencardium is of such size and location as to 
permit free and ummpeded flow to the e\- 
tenor or mto the pleura, tamponade does not 
occur but fatal hemorrhage ensues unless it is 
checked As might be expected, many pa- 
tients with large cardiac wounds and massive 
hemorrhage succumb before surgical aid is 
available Death may occur m the hospital 
dunng the few mmutes that it takes to make 
the diagnosis and start operation, even with 
the best organization 

Often the two conditions, tamponade and 
hemorrhage, occur simultaneously when the 
hole m the pencardium allows large quantities 
of blood to escape but not fast enough to de- 
compress the rapidly fifling pencardium 
Occasionally, tamponade and extrapcricardial 
bleedmg occur alternately In 2 cases in our 
senes, mcreasmg tamponade was evident 
until the mtrapencardial pressure apparently 
reached the point where it could force open 
the commumcating wound into the pleura 
Spontaneous dramage mto the pleura reheved 
the s)Tnptoms of tamponade, which recurred 
however, within a few mmutes Several such 
c)xles were observed and, in 1 patient, could 
be brought about by changing position, which 
probably opened the wound in the pencardi- 
um In a small proportion of cases, bleedmg 
from the heart is small in amount and ceases 
spontaneously If the pencardial openmg in 
such cases allows decompression, recovery 
will ensue without surgical treatment 
Cerebral damage may occur as a result of 
emboh thrown off from mural thrombi in the 


cardiac chambers, or as a result of cerebral 
anoxemia produced by neglected tamponade 
The mtracranial pressure closely parallels the 
high venous pressure and, in Case Ai of our 
senes, reached 400 millimeters of spinal fluid 
This high intracranial pressure and coexistmg 
low blood pressure reduce the flow of blood 
through the brain so that harmful and even 
fatal cerebral anoxemia may occur Extra- 
pericardial hematomas may produce enough 
compression of the heart to give nse to 
tamponade Such hematomas most frequently 
arise from division of the mtemal mammary 
artery, as m Cases Ci, C4, and C7 

DIAGNOSIS 

The diagnosis depends primarily upon an 
alert house staff keeping in mind the possi- 
bility of cardiac injury m every case of wound 
of the chest, no matter how tnvial This is 
cspeaally true when the evidence of shock is 
out of proportion to the apparent seventy of 
the wound or loss of blood Acute alcoholism 
often clouds the picture and, in our senes, was 
present m all but 2 cases When acute tam- 
ponade IS present, Beck's tnad of acute cardiac 
compression is found This tnad consists of 
(a) falling artenal pressure, (b) rising venous 
pressure, and (c) small, quiet heart (4) The 
patient appears to be in shock The blood 
pressure, and particularly the pulse pressure, 
arc low or unobtainable The pulse is weak 
but not so rapid as might be expected unless 
there is considerable hemorrhage Heart 
sounds are weak and distant Increased 
venous pressure is evidenced by distended 
neck vems and cyanosis is often present 
Direct measurement of the venous pressure 
at the elbow, by use of a water spmal manom- 
eter filled with 2 % per cent sodium citrate or 
normal sahne solution, shows an increase 
often to 250 milhmeters or more Dehnum, 
stupor, unconsciousness, or hetmplegia may 
occur, due to alcoholism, cerebral anoxemia, 
or emboh Fluoroscopy is of the greatest 
value m diagnosis and clearly shows dimm- 
ished or absent pulsation of the heart shadow 
If available, a roentgen kymogram is of great 
aid 

When massive cardiac hemorrhage mto the 
pleura is occurring, the exact diagnosis of 
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W OUNDS ol the heart were recog 
nired in Hoineric time*, bot none 
wu inccmfally ^tnred nntfl 
1896- The hiitoo 0! the foler 
veiling *5c» or 10 \-e*n of ^peoiUiioa, a 
pimment, and trial ha* bca related bv 
RkketU, Cutler and Beck and br FJth i (10) 
and need not be repeated here. Since the fir*t 
iocceatfnl operatiOQ by Reha in 1896 the 
recognition and treatment of thl* ccmditioD 
ha* become more frequent, until today hanfly 
a month goe* hy without the report ol tncceta- 
ful Koture of A cardiac wound. Review of the 
many atngle caae report* in the Otcratore 
probaUy give* an opuraktlc view of the mor 
taEty siQce unsuceesaful efogte caae* are 
aeldom reported The result* of a queatioo 
naire test out by Bigger (5) to the mmhri t 
of the American AaaodctioQ for Tboradc 
S uigei) the Americaii Sargkal Astodation, 
and the Southern Sarpcai Awoaation abowed 
a mortality of appro«imatel\ 50 per cent In 
141 patient*. Blg^ (6) and Elkin (10) bare 
reported serJe* of 35 and caae* idth mor 
tality of 36 and 41 per cent In Ibose caae* 
whu^ preaeoted an opportunit) for diagnctsis 
and treatment Prior to 1933 3 wound* of the 
heart were recogolxed and operated upon at 
the I-oiU5iTDe Cit> Hospital by Sherrill in 
1913 HIU (7) io 1936 and Cocm 1937 thelaat 
r-«R^ having auccewfnl tenninatiou Since 
1933 from 3 to 8 caae* have been ieen yearl> 
ThI* large number probably indicate* not *0 
mnch an Incrtaie m the number of heart 
wound* a* it doa an lncrea*ed awarene** of 
and interest in, the conditioa, dnee the dug 
DOSS depend* primarily upon kee^dng In mind 
the poaabilitv of cardfac iniuiy hi t\rn case 
of wound of the thorax. Elkin *Ute* that at 
Emory Unlv^ty 3 per cent of the pene- 


trating wound* of the che*t injured the bctrL 
In Bigger $ eipericnce o r per cent of *d- 
mlaiion* to hi* lurgical tervia in Ridmxnd 
are wound* 0/ the heart These %um do*^ 
approibiiate our findmg* at tire Loubrilk 
Oty HospftaL 


SATnOLOOV 

Bound* of the heart may of course, be 
caused by any sharp Instnnncnt or woJct^ 
The weapon and the tj-pe of wourw vary ac 
cording to the local customs of the cmQan 
population, or current mlDtary pcactlct. In 
our omerience, the knife pistil and let pfd 
have been the moit frequent weapon*. A 
weapoQ or projectile may reach the heart from 
an entrance anvwhert on the cheat or rrea the 
upper abdomeei. In most cue*, bowrrer the 
wtiood of entrance is be t ween the secood aad 
•eventh left coetal carthige* antcrioriv 
tauaDy tramilng the left fJeura. Occailoa- 
ally the heart is reached from a wound of the 
posterior thorax. The right %'entride 1 * the 
most frequently injured on uxoast of its 
anterior positloii. Next in order of frequency 
are the left %-entrKle, the auricle*, and the 
intiapcricardla] portions of the great vtsjeb. 
Sudang wound* of the pleura are not Bft- 
cotmsoD. IdJdtj to the p cri p hei*! poctioo of 
the lung* fa frequent but usoaDy of little 
momenL 

B ound* of the heart may or may not pene 
tiale the cavibe*. Bleedmg from coconaiy 
vessel* and the heart muscle, while not » 
pnifufe a* when the chamber* are epened, b 
sorpririagiy brlik and mar be npWJy f*t*^ 
The CDosequencea of caidkc bcmonluge are 
due in the m»ln , to tamponade and a 
sangninatlon. The alternative betweoi 
ponade and enangulnatkm depend* upon 
rriathr flow capadtie* of the canfiac woot 
and the opening In the pericardium- Bkxw 
eacapinf from the heart fill* the pericanfimn 
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and increases the inlrapcncardial pressure if 
denied free egress Compression of the great 
%cins at Uie base of the lieart liacks up the 
venous inflorv and compensatory increase m 
\enous pressure results The blood pressure 
falls and the s^stohc and diastolic pressures 
tend to approximate each other because the 
heart is handling less blood Wien the in- 
creasing \ cnous pressure cannot o\ creome the 
mtrapcncardial pressure, arcuhtorv arrest 
occurs As little as 200 cubic centimeters of 
blood may cause fatal tamponade quickh if 
It escapes rapidK into the pericardium On 
the other hand, a slou leak, as from an ice pick 
wound, mav produce fatal tamponade several 
day s later, as in Case Xp If the opening in the 
pcncardium is of such size and location as to 
permit free and unimpeded floyy to the cv- 
tenor or into the pleura, tamponade docs not 
occur but fatal hemorrhage ensues unless it is 
checked As might be cvpccted, many pa- 
tients vrith large cardiac wounds and massive 
hemorrhage succumb before surgical aid is 
available Death may occur in the hospital 
dunng the few minutes tliat it takes to make 
the diagnosis and start operation, even VMth 
the best organization 

Often the two conditions, tamponade and 
hemorrhage, occur simultaneously y\hcn the 
hole m the pericardium allow s large quantities 
of blood to escape but not fast enough to de- 
compress the rapidly filling pericardium 
Occasionally, tamponade and extrapcncardial 
bleeding occur alternately In 2 eases in our 
senes, increasing tamponade was evident 
until the mtrapcncardial pressure apparently 
reached the point where it could force open 
the communicating wound into the pleura 
Spontaneous drainage into the pleura relieved 
the symptoms of tamponade, which recurred 
however, wnthin a few' minutes Several such 
cycles were observ'cd and, m i patient, could 
be brought about by changing position, which 
probably opened the wound m the pericardi- 
um In a small proportion of cases, bleeding 
from the heart is small m amount and ceases 
spontaneously If the pericardial opening in 
such cases allows decompression, recovery 
will ensue "without surgical treatment 
Cerebral damage may occur as a result of 
emboli thrown off from mural thrombi m the 


cardiac chambers, or as a result of cerebral 
anoxemia produced by neglected tamponade 
The intracranial pressure closely parallels the 
high y'cnous pressure and, m Case Ai of our 
senes, reached 400 millimeters of spinal fluid 
This high intracranial pressure and coc-nsting 
low blood pressure reduce the flow of blood 
through the brain so tliat harmful and even 
fatal cerebral anoxemia may occur Extra- 
pcricardial hematomas max produce enough 
compression of the heart to give rise to 
tamponade Such hematomas most frequently 
arise from divasion of the internal mammary' 
arlcrv', as m Cases Ci, C4, and C7 

DIAGNOSIS 

The diagnosis depends primarily upon an 
alert house staff keeping in mind the possi- 
bility of cardiac injury in ey'cry' case of wound 
of the chest, no matter how tnvial This is 
especially' true when the evidence of shock is 
out of proportion to the apparent seventy of 
the wound or loss of blood Acute alcoholism 
often clouds the picture and, m our senes, was 
present m all but 2 eases When acute tam- 
ponade IS present. Beck’s tnad of acute cardiac 
compression is found This tnad consists of 
(a) falling artcnal pressure, (b) rising venous 
pressure, and (c) small, quiet heart (4) The 
patient appears to be in shock The blood 
pressure, and particularly the pulse pressure, 
arc low or unobtainable Ihe pulse is yveak 
but not so rapid as might be expected unless 
there IS considerable hemorrhage Heart 
sounds are weak and distant Increased 
venous pressure is evidenced by distended 
neck veins and cyanosis is often present 
Direct measurement of tlic venous pressure 
at the elbow', by use of a w'atcr spinal manom- 
eter filled with 2 % per cent sodium citrate or 
normal saline solution, shoyvs an increase 
often to 250 millimeters or more Delirium, 
stupor, unconsaousness, or hemiplegia may 
occur, due to alcoholism, cerebral anoxenua, 
or emboli Fluoroscopy is of the greatest 
value in diagnosis and clearly shows dimin- 
ished or absent pulsation of the heart shadow 
If available, a roentgen ky'mogram is of great 
aid 

When massive cardiac hemorrhage into the 
pleura is occurnng, the exact diagnosis of 



403 


SURGERY G\’NECX)LOG\ AND OBSTETRICS 



F 1 ( L A trum CTM (acklua b mad* ot*t the turr^Ma 
vlicrt tha o(Bd cd atnan k loaud t/>d ibe aazid erf 
eatim k OEdMtl with the iaadoD. rertiai pordm 
■pwil, dirwvwuA or both k mkiei knr 0 oKXtmiy 
TnrkWi k thr«y« pada oc th> krft , aarpt keBthewmDd 
arf cotttice k lir (0 the rifbt 

wound of the heart m£> be more dlBicoIt, bot 
the indlcatkiai for Immediate oporntfre inter 
reatKO are dear aad impenitire. Bleeding 
irom the pareoefaj-ma of lung h woonda of 
the thorax mij be maadre but b aksw and 
iddom requires operante benuetaxia. On the 
other hand free bleeding from the heart, 
great vcaads Internal mammary or inter 
costal arteries b fast and profuse. Ranidlr 
progreedt-e sbodh b present eady and (Uath 
may i^ukklr cosoe onlesa bewnhage b 
cbeiAed, ^e bebere, therefore, that In the 
presence of increasing bemotborax and rapidly 
progreasltT fall In blood p r ea snre, particularly 
with a prccordial WDund, explora^n abould 
be earned out at once, for eren though the 
heart be Intact, the arrest of benurrhage from 
other structures fa Imperathr 

laxAntEiCT 

Once the dlagoosb and the den stun to Inter 
vene are made operation should be immedfate 
and DO preoperative treatment for shock or 
other CD^uoQ tboold 
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be allcs^ to delay 
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ipcration. Intravenous floldi, paitkularij 
olood, ibocld be adnunistered wuen hemor 
dijtge bft* occurred but tie of httle value pie 
operatfvriv In case of tamponade Jloipoine 
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wiikat. doM to Uw lunnn. nd posM k 
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<M ukuJi m thi bum] Btuarr utwv fk^ i or 
italj kwittd, thi knmMt hmikhtr tb 
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b used sparingly partknlailr In the pfeaaux 
of akobohim arid tamponaJe becaasc of Its 
effect upon an already depreised respiratory 
ocDtrr Aspiration of the pcricarulam u 
recommend^ by Bigger maj be a lifaaTlat 
measure to tide the patient erver while prep- 
arations are made for operadoo. Speed, bot 
not haste, In preparing lor operation b ctsen 
haJ Evtt 5 large general hospital should have 
avaflable at all times a sterile setup of bttru 
ments and linens, and the operating room, 
with at least one nurse and ordeil) m at 
tendance, should be open 14 hours a dav No 
short cots should be taken however in the 
ecrub up of the team or the prepiratson of the 
6eld of opefation. Undue baste here may be 
followed ^ empvcma and peiicardltb later 
Wo have had no deaths from infeetbo and 
believe that thbb the result of the same cart 
fol preparatlaa as b used for au) dectiTc 
procnlaie. 

A minimum of inhsla tmn aOCStbcsb fa ad 
vtsable, although ocj’gcn noder 
pressure b usually isccessai) on acawnt of 
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the open pleura The soporific effects of shock, 
tamponade, or alcohohsm are generally pres- 
ent, but deeper anesthesia is often necessary 
after the release of tamponade Our prefer- 
ence IS for mtercostal novocam block, usually 
of the third to sixth nerves, supplemented by 
oxygen and the mmunum of mtrous oxide 
The mcision should be one which permits 
rapid and adequate exposure of the heart and 
IS made to the left of the sternum unless the 
wound of entrance is far to the nght This is 
best accomplished by a generous transverse 
mcision over the interspace m which the 
wound is located The wound of entrance is 
excised with this mcision The transverse m- 
asion may be jomed, when necessary, by a 
vertical mcision over the sternum (Fig i) 
The costal cartilages above and below the 
incision are exposed and resected with about 
I mch of nb, by the method described by 
Meyer “Previously, subpenosteal resection 
of the nbs with a pleura often as thm as a 
spider’s web, was a task, espeaaUy m a 
monbund patient, extremely trymg The 
operation must be earned out with meticulous 
care and yet with great rapidity However, 
one can resect the nbs m a few seconds and 
the steps of the operation are simple and the 
pleura is not opened or mjured The 

sternum must be exposed more than usual 
The raspatory is mtroduced quite close to the 
sternum at the cartilagmous portion of the 
nb This takes only a few seconds Fat 
lies beneath, loose, and can readily be pushed 
aside Here the Doyen raspatory is brought 
into play 

“It IS inserted medial to the internal 
mammar}' artery and when pushed further 
m a lateral direction we resect the nbs extra- 
pleurally as far as necessary and without 
danger to the pleura, because in this layer, 
the pleura is surpnsmgly easy to remove” 
(Fig 2) The internal mammary vessels are 
hgated and divided and the tnangulans 
muscle and endothoracic fasaa opened The 
pleura is reflected from the pencardium by 
blunt dissection, beginnmg at the lower angle 
of the wound Often this may be done by 
insertmg the finger between the pencardium 
and pleura 111 the tnangle of safetj where the 
pencardium is uncovered bi pleura The 
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Fig 3 Autotransfusion outfit used m all cases of 
hemorrhage mto body cavities o, Pool suction tip, b, 500 
cubic centimeter bottle with tno-hole stopper containing 
citrate solution, c, tube ninnmg to operatmg room suction, 
d, 1000 cubic cenbmeter graduate, e, funnel with gauze 
filter,/, intravenous outfit with Murphy dnp 

finger is then swept cephalad, easily separatmg 
the two structures As much as necessary of 
the sternum is rongeured away If additional 
exposure seems advisable on account of an 
obhque wound, the vertical limb is added to 
the masion upward, downward, or both, tum- 
mg back tnangular flaps which allow the re- 
moval of additional cartilages If tamponade 
IS present, the blood-filled pencardium will be 
tense, blue, and qmet If the opemng m the 
pericardium is large, it may usuaUy be exposed 
and IS best enlarged with the least damage to 
the heart, by gently but firmly spreadmg it 
with the fingers if no opemng is seen, the 
pencardium is mcked carefully after hftmg it 
with forceps or stay sutures and this opemng 
spread as above 

Clots are quickly scooped out of the pen- 
cardium with the fingers and hqmd blood re- 
moved by suction mto the autotransfusion 
outfit (Fig 3) With release of the tamponade 
the force and rate of the heart beat mcrease 
and bleedmg becomes profuse, so that con- 
tmuous suction is used from now on until the 
heart has been sutured 

Unless the wound is immediately visible and 
easily accessible, it is best to ignore the bleed- 
mg and msert a fine sfik traction suture mto 
the apex as advocated by Beck (2) There is 
nothing more disconcerting than to hold in 
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Ml a writhing Juisplag bnrt ud 

lindl) attempt to a vouM deep lo a 
whiHpool of blood. The loaertkin of a 
-action future aiON-ertf thn itage of the oo- 
•atioa from futile bfaodenng Into an ordenv 
rocesa The traction suture ateadles the 
unping organ lo that a finger nu) be placed 
ver the opciing temporaruy to itaunch the 
cm A word of warning to tboae inex 
menced in cardiac forgery h oeoet»rr at 
ibpouiL If beW rigid!) the tractioo future 
its through the m)'Ocardiuni with each 
ritolk contraction The hand bolding the 
itorc must therefore relai dastkall) with 
icfa beat, stcad)'ing but i»t filin g the heart, 
he finger must be placed ontt but not Into 
1C wound One « natural teodenev to Infcrt 
le fincCT as a cork wfll only refult In further 
xeratioQ of the m>-ocardlum- 
\\ith the finger o\-cr the wound as tem 
oral) patch, a fine illk future threaded on a 
rench e\T needle b faisefted acrosi the 
nund beneath the finger (Fig 4) SB^t 
•action on thb suture holds the wound dosed 
ftcr the Unger b rcmo%-ed and allow* other 


ncccMT) suturca to be Inserted. None ol 
tbeae futurei must be ao deep u to penetrate 
the endocardium, oo account of the faicreased 
tbk of mural thrombi. They ibould be tied 
onlj tight enough to gii-e bemostasn and mmi 
avoid ftrangulation of the musde. Inpned 
coitmarj veieb may be co\-cred with a ima][ 
patch ol pectoral musde (3) If the Te»d b not 
completdi icvcfed- Complete dirbioti of 
large coronary artcnei requlrej Ugabon by 
tutuft \evtr attempt to gri^ a bleeding 
CDfonary t-aael with a hemosUL The cksure 
of wooi^ close to Urge coronary v i-wi- U miy 
present a problem. Lj Case A14 death re- 
suited from oedoshm of a large coronary ^-cs 
■d by the future. Thbmiy be avoUed eaillr 
by ao "oQ-end maltreat future beneath the 
vessel, as shown In Figure 4 insert. 

If the wound b on the right or postcrioc 
portion of the ventrldes. It may usually be er 
posed b> appropfialeiraclnxioothemtxjrtft 
the apex. If neceafary additional tractioa 
satore* wtD up cm the vratnde ma> be used 
to rotate tbe heart to bring pcptterior wounds 
into view (FTg 5) 

Hemorrhage frets woundi oi the aondes 
and mat vtafds may be coetreOed tem* 
porarB) bv a loft inch as the Tres 

delenb^ artery dip or the Honley arterio- 
\Tnoua fistula damp, or e^tn with ordinary 
bemostate prior to the placiag of lotare*. 

Tbe bJood collected In the autouanffaiioo 
bottles should, b) now be nmniag into the 
patient a NTins. Any remaining blood b the 
pericardium and pleura b thoroughly forked 
o<it for rrfasioiL AutotransfusioQ In amounts 
up lo 1^0 cubic centlmeteri has been used in 
14 of our cases. With the use of the apparatni 
Qluilrated it b a timplc rapid procedure 
whkfa U often life tai-ing 

Jf there is already a free opening between 
tbe pericardium and pleura, Ihb b left open 
and enlarged if necessary to allow adequate 
poitoperative decompresttoo of tbe penew 
dium bto the pleura (11) Thb penmti 
drainage of an) remaining blood, as weD as 
the increased perkardlal nuid, which ocenn 
after any operation upon the heart. Drainage 
lo the ertciior p res ents a real danOT of mfec 

Uon as the dralmng fluid b su^eu in and out 

of the drainage tract with each reqjirali»- 
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The antenor pencardium is closed loosely 
with interrupted fine silk sutures Tight 
closure is unnecessary and may be impossible 
or even harmful because of the cardiac dilata- 
tion which frequently occurs in these cases 
(i, 10) Soft tissues of the thoracic wall are 
closed fiirmly m layers with interrupted fine 
silk and the wound sealed with silver foil, 
after reinfiation of the left lung by carefully 
apphed positive pressure 

Recently, we have implanted up to 5 grams 
of powdered sulfanilamide or sulfathiazol into 
the pencardium and pleura before closure, as 
these wounds are all potentially infected 
Operation may sometimes be avoided m 
patients who have only mild tamponade and 
who do not have progressive mtrapleural 
hemorrhage These patients should, however, 
remam m the hospital and be confined stnctty 
to bed until all danger of recurrent tamponade 
has passed Frequently repeated observa- 
tions of blood pressure, pulse, and venous 
pressure should be made, as well as daily 
fluoroscopic exarmnation, smce late tam- 
ponade may occur as m Cases A3, A9, A27 
If tamponade is serious enough to require as- 
piration, as advocated by Bigger, open opera- 
tion with wound suture and dramage of the per- 
icardium mto pleura is the treatment of choice 

POSTOPERATIVE TREATMISNT 

The patient is placed m an oxygen tent 
immediately after operation and is left there 
until his respuatory rate returns to normal 
Fowler’s position is usually the most comfort- 
able and assists respiration If shock has not 
been relieved by operation and autotransfu- 
sion, additional blood or plasma are indicated 
Suffiaent morphme should be administered to 
allay pain and restlessness, but not to depress 
respuation Any remaimng air and blood m 
the pleural cavity should be removed by 
thoracentesis to keep the lung expanded This 
may be repeated at mtervals as fluid re- 
accumulates, due to the irntatmg effect of 
blood on the serosa of the pericardium and 
pleura The use of heparm, as suggested by 
Bigger, may be advisable, particularly when 
the weapon has pierced the endocardium 
This may prevent deaths from embolism, such 
as pccurred in Case A2r 



Fi^ S Showing use of additional traction suture foi 
rotaUng heart in either direction Several such sutures 
may be used 

PROGNOSIS 

The prognosis of wounds of the heart de- 
pends largely upon the character of the wound 
and the rapidity with which treatment is 
mitiated Undoubtedly, some patients die 
immediately because of disruption of the con- 
ductmg mechamsm of the heart Many with 
large wounds succumb rapidly from hemor- 
rhage before they can be transported to the 
hospital This is particularly true of gunshot 
mjunes with wounds of entrance and exit, 
often involving more than one chamber of the 
heart, as well as important extrapericardial 
structures However, at least half the cases of 
massive hemorrhage and almost all the cases 
of tamponade, survive for an hour which, ex- 
cept m rural districts, should be time for 
transportation, diagnosis, and treatment All 
patients, who died m the Louisvflle City 
Hospital before or dunng operation, were 
cases of hemorrhage, except 2 deaths from 
tamponade and i death on the table foUowmg 
occlusion of a major coronary artery In 
those patients who survived operation, the 
most frequent fatal comphcation has been 
cerebral damage This may be due to em- 
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bolltmuin Cue Aji or neglected tamponade 
and refdUst ctrebnU aooiHma u In Cues 
Ai A4 Aj2 simIAiS. In those patients who 
II\'ed the sj-mptoott snd rijns o( cerebml 
bi|uiy have disappesred ipontsoeoosJy within 
s few months without lesvinj rendoal fUm 
Vo cues of (itsl Infecticm Ksve been 
observed- It b otrr opuioa that [afecuon h 
most often aosed b} urydue cidtement and 
huLe to prepaii.tKm or bj drainage of the 
perKardlnni eitemalJj Chmeal canhac di*- 
abQjt> hu been nnlformb absent after op- 
eratKin and there hu been no ladicatlon of 
rcdaced cardiac reser\‘e. EHectrocardjograph 
changes are usual foQowhig wounds ol ^ 
heart, and vatj from mittor Irregularitlea of 
the T wave to the topical pdaore of major 
coronary oeduson, as thenra In Case AI4 
These abnortaaCtiet lotprove and sometimes 
even druppear within a few months. A 
detailed a^ysb of tboe dianges Is to be 
reported at 4 later time 

CASTS 

Dteriog the last 8 j-eart, 47 patsents with 
presumed or proved woends oi tne heart batw 
been admitted to tbe LouirdDe City Hospital 
Fourteen of there have been reported pre 
vkmsiy In detail (x 11 15) Opcrsdocs were 
perfonned by tbe senior author and, imdcr hk 
guidance, bj the foflowing resideot surgeons 
at the Louisville aty Hospital J M Jlsycr 
E. iL Drissen, H- G Saam, ^ A. Bidertscher 
C M Bernhard C M Schroeder C H. 
Maguire and E. S Strode In 7 cases the 
presumption »>nr the heart wu wounded wu 
not borne ont, bat Interesting cardiac aspects 
justify their Indnsfcm in this report. Death 
occurred in 13 within so miaulei of ad 
ml^fuTn before operation conW be started. In 
DO care wu operatioa delayed or refured, 
becaoM of tbe moribund condition of the 
patient Five of the patients operated upon 
were on tbe table within so minutes of ad- 
having been brought directly from 
tbe accident room. In the a^ cases which 
presented an opportunit} for diagnosis and 
treatment, there were 7 deaths, a mortality of 
3S o per cent (Table E treated 

conservatively with i death This ptallent 
reiuied to sU^ va tht hospital and died of 


tamjiooade on tbe clmtnlb day Twenty tao 
Mtirats were opersted npon, with 6 deaths. 
1 wo of there deaths were due to bemofrhtge, 
I on the table and x 30 mlnulei after opera 
tloo. One died on the table following Ugstijo 
of a major coronary arten and there were 3 
deaths \% boota, 4S bwm, and 5 daja liter 
operation, due to cerebral complkaUoov tXir 
mortality hu decreased with operiencr 10 
that In the last 13 cases there has been but 
I death. 

Case t tt if \ Sj4j ceJorrd mik jtrd to 
rear*, «ritk ■ iCe pkk oowi to (be left salm 
uBUtt- line to tbe ilitb iotmpaee wo ti 
narked bock. No blood peesanrt aw dbCTTBiUf 
bead KKindi were dbta L polie eak od 60 per 
odfiste. Tbe patient had heersted Kslp lad 
oihertceptek ooixl* aadati obierredfoe Sboui^ 
and then perpaird for nbtenpcnJ deteoprarica 
breatne hciaiplnda sad unraadoanesa that had 
derrloped. Sphnl fluid prtsure a* 400 nOk 
melm. FlDortacopj tkVed Ide rmiad bean 
shadow The pertcanQim si expiorrd aod tee^L 
wooed ot left VBUride with tsxBpoBSdefacpd Ibr 
patient d«ttt reyiiaed ceewiouDew sad (Crd S 
bAu« fur operation, lib cefthrsJ Bsoifestahari 
aod Urtalasl frtTT ^ 0$ ( 3) 

Cai a j D 4^433 rtiknd cuJe fed 
jrean, as rest dhretir fruo the enerpnerraon i 
lb« opeming rootn There uiijdf oondUtbe 
let t aaterloe sxQkrr Cne la (he tUrd ic>ter«pace. The 
pa ties t was la msxud shock, m bhiod preMore 
obtalsshle Erplormtiofi m ealed 1 hr If-sacb 
laceratios la the left mtiiide aod 3500 cable ceaii- 
nrtets of blood la the left pletml caritT H iBed 
oo the c^seraiJaf table /rom ezaaagulaat^ ( 3) 

Cask A3. W ) A3 773 caloeed male a^ jt 
rean, was seen 1th a stab wtpoad I tbe tetraib 
IntcDpaee centimeters I the left of the fterair* 
Blood pmaon was 99/70. RacntgcDOfraffl sboard 
■hght enlarteaent of heart hadow OsIbeKCood 
dar the pauest aaflapaed os getting ost of bed tad 
west I to eUreme shixk be recowrd iloaly The 

tacoe thing was repeated OG Ike (oarthdaf iT 
difcharaedoo the tacifth dar ad readmitted I da\ 
later Uh edema td soots m and kgs. dWaot heart 

tosmds and enlarged shadenr LnereatioJ rrto^rTT 
took plate ( ) ... 

Cass A4. \ H 34 05 colored male agrt p 
years, with stab woiLtd in tbe left anl«iw 
Uu t the lerel of the sixth rib *as admhtnl m 
narked shock. H imprerted andeT oii*errsutw 
\*»ay pictors showed wxla heart shadow Patieai 
was otae r red (or biwa and thea 
operatioa carried oot beiatr'e oi dcvvtopmrtt « 
paradoxicaj pcha and tJghl-*Ided twitchlags Lacte 
uin of peaterolateral aB of left 
fooad ad sutsied. Recorery took place Pitwat 
dischargitd on tbe thirty-fifth day ( ll 
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Case As W C , 34388, white male, aged 1 1 years, 
with 22 caliber rifle wound in fourth interspace 3 
centimeters to the right of the sternum was seen in 
marked shock No blood pressure was obtainable, 
pulse was 70, heart sounds distant Fluoroscopy re- 
vealed slight enlargement of the heart shadow A 
laceration in the upper lateral portion of the right 
ventnde was closed Patient was discharged on the 
thirty-fifth day (13) 

Case A6 J S , 38543, colored male, aged 35 
years, was stabbed in the right chest with scissors 
Sucking wound was present in the fourth interspace 
Blood pressure vaned greatly on observation Venous 
pressure was 150 miUimeters of water X-ray film 
of chest revealed hemopneumopencardium with a 
definite fluid level His hospital course was unevent- 
ful and patient was discharged on seventeenth 
day (13) 

Case A7 C T , 43640, colored male, aged 26 
years, with gunshot wound in the fifth mterspace in 
the left anterior axdlary hne was seen in marked 
shock No blood pressure was obtainable, heart 
sounds were distant, pulse 80 per minute Wound in 
the lower portion of the left ventricle was found and 
sutured No wound of emt was found Recovery 
was uneventful Patient was discharged on the 
forty-second day X-ray film showed bullet in nght 
iliac artery Distal pulsation was absent but circula- 
tion adequate (12) 

Case A8 T R , 44460, colored male, aged 17 
jears, with laceration of chest, beginning in left 
fifth mterspace in midclavicular hne and extending 
across sternum to 2 centimeters on right was in 
moderate shock Blood pressure was 74/50, pulse, 
100 per minute Patient was operated upon within 
45 minutes after admission Laceration of nght 
auncle was found and sutured, but patient had lost 
too much blood and died 30 minutes after op- 
eration (12) 

Case Ag AC, 44937, white female, aged 29 
jears, was stabbed repeatedly with an ice pick 
There was subcutaneous emphysema throughout 
most of the chest waU Fluoroscopy showed en- 
larged cardiac shadow with decrease in pulsation 
Pabent refused to stay m hospital and died 1 1 days 
after injury vhile straimng at stool Autopsy re- 
vealed a puncture wound of the left auricle that had 
apparently oozed slowly and caused fatal tam- 
ponade (12) 

Case Aio E H , 43909, colored male, aged 48 
^ ears, with 4 stab wounds in the third interspace on 
the left was m marked shock Blood pressure was 
46/40, heart sounds, distant, pulse, paradoxical and 
80 per minute Fluoroscopy showed enlarged heart 
shadow Three lacerations in the left ventricle were 
sutured, and recovery was uneventful Patient was 
discharged on the thirty-fourth dav (12) 

Case Ah F W , A52994, colored female, aged 
28 ^ears, was seen with stab wound in the sixth 
mterspace just to left of sternum Neck and arm 
^clns were distended Patient was in moderate 
shock, blood pressure was 80/60, heart sounds. 


muffled, pulse paradoxial and 100 per minute 
Laceration of right ventricle sutured Recovery was 
uneventful Patient was discharged on the twenty- 
sixth day 

CaseAi2 L R , 1623, white male, aged 27 years, 
was seen with 6 centimeter laceration in the fourth 
interspace in the precordium Heart sounds were 
distant, blood pressure, 40/0, pulse, 80 per minute 
Neck veins were distended Internal mammary and 
right auncle were lacerated They were sutured 
successfully but patient remamed unconscious and 
died at end of 48 hours with a terminal fever of 
108 degrees, due either to cerebral anoxemia or post- 
operative heat stroke Autopsy showed the heart 
wounds to be sutured satisfactorily 

Case A13 E C , 2322, colored male, aged 23 
years, with stab wound in nght fourth interspace 4 
centimeters from sternum was seen in marked shock 
Blood pressure was unobtainable, heart sounds, 
quite distant, pulse, weak and recorded as 40 per 
minute Laceration of nght ventricle on the upper 
antenor aspect found and sutured Recovery was 
uneventful It is interesting, in this case, that there 
was moderate bleeding to the outside and when 
operation was earned out, it was found that there 
was obbteration of both pleural cavities Patient 
was discharged on the twenty-sucth dav 

Case A14 M L , 26018, colored female, aged 20 
years, with stab wound in fourth interspace 2 
centimeters to left of sternum was seen in marked 
shock Blood pressure was unobtainable, heart 
sounds, distant, pulse, weak, 60 per minute Lacera 
bon of nght ventnde was adjacent to the descending 
coronary artery Coronary vessels were bed during 
suture of the wound Tiqucal acute cardiac dilata 
bon and death on the table followed (i) 

Case A15 C B , 26804, colored mde, aged 34 
years, with transverse laceration that involved the 
seventh and eighth costal carblages and nicked the 
sternum was seen m marked shock Blood pressure 
was unobtamable, no radial pulse palpable, heart 
sounds quite distant, 100 per minute Lacerabon of 
the rmdporbon of the nght ventnde was sutured 
Recovery was uneventful Pabent w as discharged on 
the eighteenth day 

Case A 16 BA, 3088, colored male, aged 34 
years, with stab wound m the sixth interspace just 
to the left of the sternum w as seen in moderate shock 
Blood pressure was 94/64, pulse, 96 per minute, neck 
veins, distended, venous pressure, 250 millimeters of 
water, heart sounds, muffled Fluoroscopy revealed 
enlarged nonpulsatile shadow Laceration of tip of 
the antenor surface of the nght ventnde was 
sutured Recovery was uneventful Patient was 
discharged on the eighteenth day 

Case A17 E G , 29910, white female, aged 36 
years, had received three ice pick wounds in the 
third interspace just to nght of sternum, also a 
wound in the postenor chest just to the left of the 
vertebrae Blood pressure was 70/50, pulse, 120 per 
minute, neck veins, distended, venous pressure, 200 
milhmeters of water, heart sounds, distant, patient 
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bonuntsinCaaeAii orMsltctedUmponade 
and resultant cerebral anoiemia, as b Cases 
Ai A4 At 3 aodAiS In tbosc patients who 
liN-ed the sjmptoms and signs ol cerebral 
bjury have disappeared spontaneously within 
a lew months without leavbg residual Ham 
age No cases ol fatal bfectkin have been 
observed It Is our opinion that Infection b 
most often caused bj undue ezdtcment and 
baste b prepantloa or bj drainage of the 
pericardium citcmalU Cbnlcal cardiac dls- 
abflitv has been onlbrml) absent alter op- 
eration and there has bera do Indication of 
reduced cardiac reser\’e Eicctrocardiofraph 
changes are usual foliowlag wounds of the 
heart, and vary from minor Irregolarides of 
the T wa\T to the typical picture of major 
coronary ocdoskin as shown b Case AS4. 
These abnormilltica improve and 
e\-eo disappear withb a few months. A 
detailed ar^ysh of these changes Is to be 
reported at a later time 

CAlU 

Daring the last 6 years, 47 patients with 
presomed or proved wounds of tne heart hax'e 
bees admitted to the Loukville Qt> Hospital 
Fourteen of these have been rqjorted pre 
%-iously IS detail (1 is 13) Opentbnswert 
performed b> the senior author and, under hh 
guidance, by the following resident luigcons 
at tbe Loulsidlle Qty Hos^tal J M htaj-er 
E. 11 Drioen, H. G Saam V A. Badertsener 
C II Bernhard, C M Schroeder C H- 
llagnlre and E. S Strode, In 7 cases, the 
presumption that tbe heart was wounded was 
not borse out but btercstlng cardiac aspects 
Jui^y indoikra b this report. Death 
occ u rred b 13 cases withb *0 mlnates of ad 
mkiion before operation could be started. In 
DO case was operation dclajfd or refused, 
because of the moribund condition of the 
patient Five of the patients operated apern 
were on the table withb 10 minutes ol ad 
missioQ, ba%-lng been brought directly from 
the acadent room. In the 17 cases whidi 
presented an opportunity for dh gno sis and 
treatment there were 7 deaths, a moTtalit> of 
15.0 per cent (Table I) Fh-e were treated 
conservatively with i death. This patient 
refused to sta^ in tbe hospital and died of 


tamponade on the elc v'cnt 
patlmti were operated tq 
Two of these daths were 
I os the table and i 30 n 
tfoo. One died on the taW 
of a major coronary arten 
deaths 18 hours, 48 boun 
operation, due to cerebral c 
mortality has decreased a 
that b the last 13 cases U 
1 death. 

Case \i U U AiS Sj o 
jrvais, with ice p^ck «oaBd 
aafUaiT boe to lb« Atitb inler 
marfcfd ibock. \ blood pcew 
bait Muada «ne dlitut, pah 
minate. Tbe patfetU bad U 
other ke pick socads sad vis oL 
and tbeo ptrpaml for nbtei9p< 
betaosc c4 bnmpiexia and aeon 
deickiped. Spiasl Said presra 
laetert. Fhwraacef^y bosed 
Bbadov TbepertesnGam was es] 
snioad c4 left mil nde ithtamp 
patkat BTvrr rrpdDed 
boon (ler opentios lib omb 
tad lennioaJ ferrr of 08(3) 

Cass Al J D A19433 cato 
ycao, was aeat dimt^ fmn tbe n 
tbe epos thif roooL Tbere a sL 
left aaterkr aaiJkxT Uae la ibe t bb 
patleat wu maised ibock as bl 
obuinabk. Erpkxstioo revtaW 
lacenlioo i tbe Idt vaaUiefe and 
metra of blood i tbe left plearsl 
00 tbe operaboa table from exuafv 

Casx Aj W J A31771 colom 
Trais. wsi are wJtb Uab ouod 
interspace ceslkaeten t tbe Wt 
Blood prmojs was oS/70. Roeotfr 
aLfbt ealarfCTDeat of anrt abadow 
daj tbe patient coUipwd on fttUns 
want [nt extreme bock be recor en 
•ame Udu was repeated oa tb« fonrtl 
diacfaaipdoa the l eUtb day od rea 
latex with edema of KTotao and kp 
aonndi and enkrfed abadow Ifoern 
took placa ( t) 

Cass A4. \ IL 34 05 colored 
rears, with stab wotend I tbe left a 
Una t tbe lerel of the alxtb nb « 
marked abock. lie bnpon'ed aader 
\ rsjr pktart showed tde heart sba 
aas obterecd for tt bowrs and tbe 
opmtioo carried oot beta « of d^ 
paradoxical puhe and nffat-dded twite! 
■rtnn of tmterobters] aQ of kft 
foand an antuird. Recuiiij’ took pi 
w dr-ckarfed ©• tbe tbJrtX'dftb day 
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Case As W C ,34388, ^hite male, aged ii years, 
with 22 caliber rifle wound in fourth mterspace 3 
centimeters to the right of the sternum was seen m 
marked shock No blood pressure was obtainable, 
pulse was 70, heart sounds distant Fluoroscopy re- 
vealed slight enlargement of the heart shadow A 
laceration in the upper lateral portion of the right 
ventncle was closed Patient was discharged on the 
thirty-fifth day (13) 

Case A6 J S , 38543, colored male, aged 35 
years, was stabbed m the nght chest with scissors 
Sucking wound was present in the fourth interspace 
Blood pressure vaned greatly on observation Venous 
pressure was 150 millimeters of water X-ray film 
of chest revealed hemopneumopencardium with a 
definite fluid level His hospital course was unevent- 
ful and patient was discharged on seventeenth 
day (13) 

Case A7 C T , 43640, colored male, aged 26 
jears, -with gunshot wound in the fifth interspace in 
the left anterior axiUary hne was seen in marked 
shock No blood pressure was obtainable, heart 
sounds were distant, pulse 80 per minute Wound in 
the lower portion of the left ventricle was found and 
sutured No wound of exit was found Recoverj' 
was uneventful Patient was discharged on the 
forty-second day X-ray film showed buUet in nght 
iliac artcrj Distal pulsation was absent but circula- 
tion adequate (12) 

Case A8 T R , 44460, colored male, aged 17 
jears, with laceration of chest, beginning in left 
fifth interspace in midclavicular hne and extending 
across sternum to 2 centimeters on nght was in 
moderate shock Blood pressure was 74/50, pulse, 
100 per minute Patient was operated upon within 
45 minutes after admission Laceration of nght 
auncle was found and sutured, but patient had lost 
too much blood and died 30 minutes after op- 
eration (12) 

Case Ag AC, 44937, w’hite female, aged 29 
jears, was stabbed repeatedly with an ice pick 
There was subcutaneous emphysema throughout 
most of the chest wall Fluoroscopj showed en- 
larged cardiac shadow with decrease in pulsation 
Patient refused to stay in hospital and died ii davs 
after injurj whde straining at stool Autopsy re- 
vealed a puncture wound of the left auncle that had 
apparently oozed slowh and caused fatal tam- 
ponade (12) 

Case Aio E H , 43909, colored male, aged 48 
vears, with 4 stab wounds in the third interspace on 
the left was m marked shock Blood pressure was 
46/40, heart sounds, distant, pulse, paradoxical and 
80 per minute Fluoroscopy showed enlarged heart 
shadow Three lacerations m the left ventncle were 
sutured, and recovery was unev'entful Patient was 
discharged on the thirty -fourth day (12) 

Case Ati F \V , 452904, colored female, aged 
18 vears, was seen with stab wound in the sixth 
interspace just to left of sternum Neck and arm 
veins were distended Patient was in moderate 
shock, blood pressure was So/60, heart sounds. 


mu6fled, pulse paradoxial and 100 per minute 
Laceration of nght ventncle sutured Recovery was 
uneventful Patient was discharged on the twentv- 
sixth day 

CaseAi2 L R , 1623, white male, aged 27 years, 
was seen with 6 centimeter laceration in the fourth 
interspace in the precordium Heart sounds were 
distant, blood pressure, 40/0, pulse, 80 per minute 
Neck veins were distended Internal mammary and 
right auncle w’ere lacerated They were sutured 
successfully but patient remained unconscious and 
died at end of 48 hours with a terminal fever of 
108 degrees, due either to cerebral anoxemia or post- 
operative heat stroke Autopsy showed the heart 
wounds to be sutured satisfactorily 

Case A13 E C , 2322, colored male, aged 23 
years, with stab wound in nght fourth interspace 4 
centimeters from sternum was seen in marked shock 
Blood pressure was unobtainable, heart sounds, 
quite distant, pulse, weak and recorded as 40 per 
minute Laceration of nght ventncle on the upper 
antenor aspect found and sutured Recovery was 
uneventful It is interesting, in this case, that there 
was moderate bleeding to the outside and when 
operation was earned out, it was found that there 
was obhteration of both pleural cavnties Patient 
was discharged on the twenty-SLXth dav 

Case A14 M L , 26018, colored female, aged 20 
years, with stab wound in fourth interspace 2 
centimeters to left of sternum was seen in marked 
shock Blood pressure was unobtainable, heart 
sounds, distant, pulse, weak, 60 per minute Lacera 
tion of nght ventncle was adjacent to the descending 
coronary artery' Coronary vessels were tied dunng 
suture of the wound Ty'pical acute cardiac dilata 
tion and death on the table followed (1) 

Case A15 C B , 26804, colored male, aged 34 
years, with transverse laceration that mv'olved thi 
seventh and eighth costal cartilages and nicked the 
sternum was seen in marked shock Blood pressure 
was unobtamable, no radial pulse palpable, heart 
sounds quite distant, 100 per minute Laceration of 
the midportion of the nght ventncle was sutured 
Recovery was uneventful Patient was discharged on 
the eighteenth day 

Case A16 BA, 3088, colored male, aged 34 
years, with stab wound in the sixth interspace just 
to the left of the sternum w as seen in moderate shock 
Blood pressure w as 94/64, pulse, 96 per minute, neck 
veins, distended, venous pressure, 250 millimeters of 
water, heart sounds, muffled Fluoroscopv revealed 
enlarged nonpulsatile shadow Laceration of tip of 
the anterior surface of the nght ventncle was 
sutured Recovery was uneventful Patient was 
discharged on the eighteenth dav 

Case A17 E G , 29910, white female, aged 36 
vears, had received three ice pick wounds in the 
third mterspace just to nght of sternum, also a 
wound in the postenor chest just to the left of the 
vertebrae Blood pressure was 70/50, pulse, 120 per 
minute, neck veins, distended, venous pressure, 200 
millimeters of water, heart sounds, distant, patient 
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In mJd tboci. FlnoTc*cnipT renaled nlirfetl d<»- 
pcl»nllk ihndenr Uoandl tntnte portioo of tlw 
ortm Jittt nboTe tlM vu ciscd »lti »0L 
rotnie. Kc co r er y wm OBCT cn tf L PnthntTudb- 
dimjcd 00 tlM fiitmUi daf 
C^i A 8. L. S 385 coioced male fed 3 
ran, wmllod faito ino tinejftucj r rooa ilM col 
BpMd- H ana In marind tbocl. Hlkot had tt- 
coTod »tab »onnd la the foonh inten^ce 4 omti- 
ateten t Wt of the atennua. Blood pramm »a* 
78/60 pdae, K) per inhnrte Ttere «a* lOfht 
man f&tentlon rtoccu pnaron, igo tnOUinetm 
of witef. heart toond* 0# / b- qoaluy Fhraracopjr 
henred lufe nospolutQe hadov aad krzoofniD 
nniJtatkiQ of Tutrlcalar Mcnrriofl. 'ntera iru 
larnitlaointheUtrentrldevllh bestitoiia ora 
the anterior deac en dlof branch of the feft corDoaty 
raaek. InfectloQ of aim flapa derrioped aoi then 
orteooTTlltif of the eodi of t^ focErth aul d/ch riba. 
There abo dereloped a Mt fteki iraknefi. Patient 
ni dbchaxfed b j; daft irith both three condltk>nt 
cleared op. 

Cicx A 9. S B S ^ ooiored male, 4 
jean, had retehrdrUb aoaad|aat to the left of the 
eoalfotm cartOtfe. Patient wat b (narked ahocL 
blood preware, 44/0 malBed Irrefolar cardiac 
aoends pnbe, miaate, pandoslal b tj|>e. 

Neck reuM were dfarteoded, and ranua prmorc r6o 
and s8e eciJfiimeteTa of Titer on wcceaam readlnfa. 
Fhaoreacopj thowed enkmd nonpaJntfle hador 
lacentkm of nfht mtrloe on the aaterioe bleriec 
taped wia nrered Re co ren aa anereatfal 
Ixbeet TU dlacharfed on the Uteenth daj 
CaszAio A.B L 17^ cobrad male, a^rd 7 
ran, Tith (tab tooik) b the Aith btenpace (oat 
beneath the left pectoral fold na area b penfennd 
ahock. Bbod prewore aai 4^*0 rebi vere 
diateikled rawBi prcMur* aa 80 mllEowten of 
water heart aoeiida, dirta t pnlae 60 per mb la. 
FboroacopT' rerealed laifc noQpnhatib thador 
Licentloo of the left rmtricb 3 centhoeteo m 
len|[th waa eaiared. Kccorm naa aite'eutfuL 
PaBcnt waa dbehaned on the Uteenth daj 

Caie K J B too *0, cobrad Bale, afcd 3 
ran,had i e cn redmh onndf the fifth btenpace 
In left asterbr axHUrj One Bbod praanre war 
6o/to pdUe 00 per mimile. N eck veba were dla- 
tenoed, Ttnona ptcfvare waa tgo mtittm etera of 
ater Mrt aooada dhtaat afth pandaxkal poke. 
FioMcnCopT bowed ttlaried nonpulialfle »bado« 
Laceration of lateral tide of kit nnUkk waa 
rawred. PiDent <bed on the fifth day with cotnpleta 
rl^t-aJded bemfpkfla A tojUT hoaed la rfe mural 
throoboa at the alte of voond b endocardnim and 
an emboha phtffed kfl mldiik cerebral rtcT 
Cttt Aj L J 80753 coiored oMie ifed 36 
rean bad rtedrad lea jnck woond b the third 
IntmpacB 5 ccnthnrten t the left e< the tternro 
ed other TOo&di aUghtly bore nd lateral t thta 
ne. Patleot wai I bock. Bbod piearore wa 
60/5 pebe 84 per tnbnt Heart aona dt were 
ebatant there «aa aUfht venoo* ebatentbo lejxeu 


prarae waa II mini met era of ter lIuort-ccM 
hoard enlirfwi noepaUaifle ahadow Espbratbe 
terakdumponadeand oondJ of tie an± of the 
aotta. Recovery mat nnerentfnL Patim war da- 
charfed 0 the thirteenth day 
Cau A 3. L. H 8e>Ss4 cnbftd teak aerf je 

C an wflhcnnfhotaonnd of kft cheat btheicnrtk 

Inapace TU »een I marked Iwk. Preaaartwaa 
4^® pnbe, roper mlnate neck rriw, iltitUy di*- 
tended veoora pm aare 80 mUlimeten of waler- 
no aodfbJe heart toonda. Fhor o ecopy rereakd 
»Ue DOepohiatJla ahadow and the boOrt b Ik 
ri|ht hnjf Ejpionibo diadoaed a Iractared 
ateiDOBj and tajnpooadc. The bolkt had dritea 
ftaftnent of aternam Into the wan of the rffht ren- 
tricie. Recermr waa nnereelfnL Pitkcrt ta <hv 
charfcd 00 the foorteenth day 
Cut At4. J D H 5196 cobredmak fed le 
jraia Ith itab oood b the fourth btervace t 
erndmeten t left of ttermua wu aeca It mariied 
ahock. Blood prarare waa anobtalubk pohe 80 
per ffilatfte. rwtkst aaa taken db ec l to cpciatiBc 
tooen withixt ftnoroac^T or renoaa peemore rtad 
b(a. A Uccratknolthe Wt atrioTcntrinUartmorc 
4 ccntimeten b knfth which bad a e rcted the 
antericr deaccndlnt branch of Ike left coronary 
tnttard. RecoTcry aa Mreatfok Palkst u 
iCaeiar^ os tie thirty effith day Dectroardb* 
mm amed typical aUtriCTcmcnrybbck. TIdi 
haa im p roved t the peeaent date 
Can Aa5 J C 8 94, cefored suk fed 
yean, aa admitted 7 boon after karlef beta 
tabbed in the drth latenpaee )ait pcatnbr t 
anterior axlDary Lme Paiket rompfahird of ecra 
(bna) prtcerdial pain, iBfht dyipoea, raodmlt 
iTnoui djetentbo 1 ca o ni prtanire wii 50 to io 
mUBmeten of water Flooraccpy ihowed be 
cardiac shadow and kymofnia uiowed decretaed 
raUrkniar exennioa. Patkat was comfortahk 
with except ba of ibfht dnpsea. Ik was dr*- 
harfyd os th nblh day 
Case A»6 1 \ H 5 765 hit auk ejed tt 
yean altb sub wound ccntbocter nwdnl ad 
bebv kft Bic^ was sera 1 modent bock. BVed 
prewarc « 0^4 poise eak nd npb heart 

sounds fai C lenooepreware as 60 rdlLnwIfr* 
of water Fhroroscepy shermed tkere a wd pokstbo. 
N hemotioni as ptesenL Laemtion of kf l 
rentrick 3 centimeten knfth ss satofed. 
Rec ora y wa aeraitfuL 

CAft kar J T 84 8 cobred mafc. J 
yean, waa set with ttab wosnd* U kft third 
iDlmpacs 4 eentlmetera from ajidrteraaJ One and 
Joat below rjpboid at kft costal isaT]^ There wm 
no ahock. Bnod preaaore was fVBo- pohe Jo 
Vcncais peeiRie was t mfllinetaa of 
«i wtv 4« were normal cxcejH fee roccnsibn 
\-faT film showed bemopoewaCTerkardlBa 
opeatbo waa deew. On the second day Wm 
pieamrc wa 86/60 and Teooos peosnn 50 nm*- 
meters of ler ‘kemUoeteB ImpfmeWBt « 
c n TT o d, howerer and oermtlal leconr/ moen 
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the filth rib, 7 ^ ihttrtetit ri*ht ol itennint. Tbcre 
u MOO cebK entlmeten t blood ta pkoral 
carltke pecks nUunvo foil ead there ruevoond 
tbroQih mb vestrvtkL 
Caib B5. S T\ Bfiojo colored osk fed } 
rein wllbrtsbsooodi the fiat lotmpece rmtJ 
metm t left ol «4«5«in died oo »dmi«h» I 
e fTte ; |KOC7 room- Aatofwr lereskd cou um- 
pmid Perkirdiil tee ceotiioed 100 nbk oreti- 
mt u n ol biooi. TTicre ere va cuWc reuriaetm 
of btood la dch plevsl csWcy A hmetJoo of the 
kft TtDtrkk oear the •triormlncob fnww ««■ 
loosd. 

Cam B6 T J Bgeo colored mele. fed 14 
>eaii »ith ttib »otmd W tl* Lrth intrirpece 14 
ctmimetm to Idl of ftemita, dkd 00 edmwos t 
cmerieoey room Etch pinrsl csritj- coaUloed 
ooocoWccemtiDetm f Wood tad perka^om wm 
t «n Tber* m Uccrsrioo of tB « the Wi 
rmtrklt w Kwb ejtetuJed Into the InteTTeatrkole 
vptom. 

Ciit By C S colored nul^ afed » 

eat* with canihot aooBa t the ebrt b rib ^ £ ^po~ 
metcntoWtof lerwni wwdetdootrrfr^ 
tru 400 cnUc centimrtm d blood la perimrdhOT 
end tpproaimtt^ 000 cubic cendntrtcri hi ea« 
pimrtl cavttr TW «» throafh-aad-lhreoKii 

wooBd d the heart lorolTfaii both Tentikb* mod Use 

‘'c^S' BS. T S, 

rean, with rtal) wooad }u»t bd^ tddport toaof jdt 

dteklc, wst dead on arrirsL Both pkoraeweM 

of bkod, perkaniiain coottlaed 00 cnw cenil- 
metert. Ihero * ihroMh-and-thrOTh Um 
tloo of the ttcetidlat torts fort bore w 
Cajc Bo. D McC 7 M 74 *Wt ^ 

retd, with Ub woaod of the fifth 1 tmortiltpace 

}a I t lelt of leriMim, riferd ta cnerfeBcr room 


breatbiiii; bcrt died br the thse b fetched the ud 
AcDU tainponsde «M present Ith 450 esWc nail' 
meten d oiood b peiurAd me im a 5 toll 
atrta tacmiioa la wall el ri|kt TtaPkfa ceetj- 
Butcn Imo apo- 

Cam B 0. R 0 cdorrd oak aped 4! 

years bad tee el red faBsbot *tioad of the latb 
lateTtortjJ nma reaiuaelm ( left d rteraia 
altb wemadof eaitpeat<Tiortr6efatiaKteTitfiWl 
of nUlUiest krelofihe twel/unh. JhUkat npirra 
la adatrtea- Thera m woaad cf the rifht 
rentilck wWcb atj 3 ceiuhaeteTifromthe pfxsad 
000 cubic cadiDetm of blood was in etch pfcwsJ 
tartiy 

Cam B L, B 8j 6 colortd auk, t*fd 44 
yeact, with fonabot tnind [a atcrloT snDarr ^Ex 
mhb DO wwtd of exit, was dead on arrfral. Tbm 
was iacmljofl oJ the aorta 6 ceotiiDeten abore^ 

eafres with 500 cable ceDtfaaelcTS d blood ta 
cardkl sac, 500 cable ceaianetm of Wood fa im 
pkoja] carity tad 700 cubk cnitimelets in the 
rifht. , , , 

Cam B L. E., 8364 cdored mak. ar« J®' 
rean, with fanshot wotuid of tha second iBlermscc 
IB left midcfiiTlcukr Lee expired «■ rdral There 
was a ooBdakoftbea D d the kft TtfOikk^ 

d the porterkw waD of the pdiDocwiT sorts Th» 

was joo cn^ cradmeters d Weal'd a perkarohnn 

and »oo enWe cfottnirtea d Wood fa each pfcanJ 

**Ss B 3 J P 37803 colored mak aped 4 
Tears, lad recefred funshot woend t Ht 
border In the fifth latercosUl 
weredkoat- There “ » ^ 

prewe was not dhcemlWe iWot d ^ h»_, 

ralaates hOebei fpreraitdloeopeiatkei. Tltr^ 
and thfWfh woond d both T eB t f fcka as prevnt 
with hetacptlwraj d 3000 enWe ecfiti*>eteTV 
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43 

Knife 

Ihxd 

\enous pressure 350 exlraperfcardial hematoma 

Cj 

*037 
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31 

Pistol 

Died 

W ound of pericardium and diaphrapm 

Cj 

1037 1 

M 

55 

Knife 

Died 

Internal mammar> hemorrhase and hcmnlhorax 

C4 

1037 

M 

0 

Knife 

DicJ 

Internal Tnammar> hemorrhape ind cxlrapericardial hematoma 

Cs 

igsS 

M 

40 

Knife 

Lived 

^cute cardiac dilatation 

C6 

IO 4 O 

M 

3' 

Pistol 

Lived 

Hemothorax 

Cr 

I04T 

M 

•4 

Pistol 

Llvrtl 

Fstrapericardla! hematoma 


Of the 7 eases in ^^h^ch the presumption of 
T^ound of the heart A\as not home out at op- 
eration, 3 had tamponade due to the pressure 
of evtrapcncardial hematomas In 2 there 
vas massne intrapleural arterial hemorrhage 
and in I a ^\ound of the pericardium and dia- 
phragm but not of the heart The most inter- 
esting of this group, Case C5, acute cardiac 
dilatation, rchc\cd bj pencardiotom) , has 
been discussed m detail b^ Badcrtscher 
fTable III) 

Case Ci H T, 3S700, colored formic, aged 43 
with stab wound m the fourth interspace 5 
centimeter: to left of sternum was seen in moderate 
shock Blood pressure was 68/30, pulse, 83 per 
minute, Acnous pressure, 230 millimeters of water 
There was present a laceration of pericardium and 
about 100 cubic centimeters of blood in pericardium 
but no definite cardne wound nowc\cr, there was 
a large cxtrapencardial hematoma from the internal 
mamman arter\ with pressure on the pericardium, 
causing tamponade Course was uneventful Pa- 
tient was discharged on the twenty -fourth da% 

Case C2 E R , 457031, colored female, aged 31 
>ears, had received pistol wound m the fifth inter- 
space 1 centimeter to left of sternum, exit postcnorlv 
m the seventh interspace Patient was in marked 
shock Blood pressure was unobtainable, heart 
sounds, distant, pulse, 100 per minute Progress was 
progressivclj downward Patient was taken to 
operating room after a hours, and exploration re 
\ealed an old adhesive pencarditis The bullet had 
torn off some of the infenor part of the pencardium 
but there was no definite cardiac wound The bullet 
had then perforated the diaphragm medial to the 
wound in the pencardium Patient died 24 hours 
after operation, never coming out of shock 

Case C3 C B , AS9647, white male, aged 25 
jears, with sucking stab wound in left sixth inter- 
space, was not in shock, but was explored because of 
position of the wound Exploration revealed the left 
internal mammary artery severed but no heart 
w'ound Patient died on the seventh day, apparently 
from secondary hemorrhage 

Case C4 E R , Asg647, colored male, aged 29 
vears, with stab wound in the third interspace 3 


centimeters to right of sternum, was in marked 
shock Blood pressure was 84/50, sounds were of 
good qualitv , there was slight v'cnous distention 
Exploration revealed the right internal mamman 
cut and 1000 cubic centimeters of blood in right 
chest Patient died on the fourth dav^- after op- 
eration 

Case Cs W OS, 25733, colored male, aged 40 
vears, had received stab wound in the third inter- 
space 2 centimeters to left of sternum Blood 
pressure was 82/50, pulse, 70 per minute Sounds 
were distant, slight venous distention was present, 
moderate shock No pcncardial wound was found 
but pencardium was quite tense and when it was cut 
the heart bulged into the opening and blood pressure 
came up to a normal lev’cl Patient liad an unev ent- 
ful recovery and was discharged on the fifteenth da> 
(Discussed in detail bv Badcrtscher ) 

Case C6 W H , 81802, white male, aged 32? 
vears, with gunshot wound of the fifth interspace 5 
centimeters to left of sternum, was seen m marked 
shock Blood pressure was 40/20, pulse, 100 per 
minute, slight venous distention present 1 luoros- 
copj revealed no definite cardiac pulsation and the 
left chest w as full of blood No cardiac w ound found 
on exploration Left chest contained 1000 to 1500 
cubic centimeters of blood Patient signed out of 
hospital on the sixth daj , but prior to that time his 
course had been uneventful 

Case C7 S W , 14929, colored male, aged 24 
vears, with gunshot wound in the third interspace 5 
centimeters to left of sternum, was seen in marked 
shock Blood pressure unobtainable, slight venous 
distention present, pulse, 120 per minute Pluoros 
copj showed no definite cardiac pulsation Opera 
tion disclosed no definite cardiac wound, but a 
hematoma from left internal mammary artery 
causing tamponade Recovery was uneventful 
Patient w as discharged on the eleventh da> 

SUMMARY 

Reports of successfully treated wounds of 
the heart are becoming more frequent because 
of better diagnosis and more aggressive treat- 
ment Death usually occurs from either 
massive hemorrhage or tamponade Most of 
the patients who die before operation succumb 
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to benwrrluige usua11> due to iruntbot 
woundi, altbougb In our experience tereral 
p&ticnts with mAMlve hemorriuge from gun 
ihot wounds have survived loUowlng \Tr> 
citIn openthe treitinent Patients with 
tamponade are macb more likely to live b>ng 
enough for treatment to be instituted and in 
onI\ 3 of our preoperativc deaths was this 
caused by tampooa^ Of the 37 pattents m 
our scries who were athn 30 minutes after 
admission to the accident room, there were 7 
deaths. This b a mortaht} of 35 9 per cent In 
those which pre s ented an opportunltv 

for diagnons and treatmenL That the reaults 
improvT with experience b shown b) the fact 
that in the last 13 of these cases, there has 
been but i death. Cerebral damage doe 
either to emboUam or to anoxemia from neg 
lected tamponade has been the most fre 
quentpostopcratbrcompllcatlocL Noresidoal 


canhac dbahflity has been observed b pa 
ties ta who reoxveTed. Acute cardiac tampoosde 
mav be produced by extracardoc ksans, 
such as bematonm. 
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NONPENETRATING TRAUMA OF THE ABDOMEN 

WILLIAM L. ESTES, Jr , A B , M D , Bethlehem, Pennsylvania 


T rauma to the abdominal viscera 
without laceration or penetration of 
the abdominal wall or with incom- 
plete penetration presents a particu- 
larly fasanatmg problem and challenge to the 
surgeon, because of (i) the high mortahty 
attendmg laceration or rupture of the viscera, 
(2) the comparative infrequency with which 
the mdividual surgeon encounters abdommal 
trauma, (3) the frequent difficulty m making 
an accurate diagnosis of a serious lesion be- 
cause of the apparently inconsequential or 
obscure imtial symptoms, (4) the possibilit}' 
of a vanable latent period before evidence of 
extensive visceral damage appears, (5) the 
need for the recognition of the pitfalls m 
diagnosis and treatment if the evtraordmanly 
high mortality is to be lowered 

Injur}’’ to the abdomen may result m (i) a 
simple laceration or puncture of the abdomi- 
nal wall, which does not perforate mto the 
pentoneum, (2) a penetrating or pcrforatmg 
wound, (3) a contusion or subcutaneous rup- 
ture only of the abdominal wall, (4) a con- 
tusion, laceration, or rupture of an mtra-ab- 
donunal organ or structure with no e’vidence 
of external mjur}’, (5) any combmation of the 
above four lesions (Levenng) 

Nonpenetratmg trauma of the abdomen 
■will include, then, a contusion or subcutane- 
ous rupture of the abdominal wall, or a con- 
tusion, laceration, or rupture of mtra-ab- 
dominal viscera or blood vessels, cither -with- 
out external mjur}' or with a superficial un- 
related nonpenetratmg laceration 

MORTALITY 

Mortahty in subcutaneous abdommal ■vis- 
ceral trauma is high largely because of the 
frequency of multiple major mjunes which 
are meintably and rapidly fatal However, 
the reported mortahty rate m recent years has 
sho-wn a definite decrease This decrease 

From the Surgical Service St Lukes Hospital 
Presented before the Clinical Congress of the American College 
of Surgeons Boston November 3-7 1941 


seems due to improvement m methods of 
diagnosis and better recognition of the thera- 
peutic indications, espeaaUy the appropnatc 
time for surgical mterfereiice 


TABLE r —MORTALITY 




No cases 

Mortality 

Author 

Years 

per cent 

Petersen 

1885-1890 


60-70 

Petersen 

1900 


30 

Demel 

1933 

to 

126 

21 9 

Lewis and Trimble 

1936 

140 

20 

Just 

INCIDENCE 

79 

13 9 


The inadence of subcutaneous trauma of 
the abdomen as compared to mjunes else- 
where m the body is low In a 5 year penod, 
2217 mjunes of all types were admitted to our 
clinic only 32(14 per cent) of which had non- 
penetratmg abdommal trauma Cod}’- reports 
similarly 5744 accidental deaths m Iowa 
durmg a 3 year penod, 53 (o 9 per cent) of 
which were the result of subcutaneous ab- 
dommal trauma A higher rate of occurrence 
might be found m densely populated areas 
where the likelihood of this type of injury as a 
result of motor acadents would be greater 
However, it is obnous that nonpenetratmg 
abdommal trauma is not too frequently en- 
countered except possibly m hospitals de- 
voted largely to traumatic surgery 

ETIOLOGY 

Abdommal trauma may result from (i) an 
anteropostenor or a lateral squeezing, or a 
direct blow, crushing a viscus between the in- 
strument of force and the spme or rupturmg 
an organ or the diaphragm by a great m- 
crease of mtra-abdommal pressure, (2) a 
tangential force, movmg the bowel or other 
viscus beyond its hmits of mobihty causmg 
tears m mesentery, etc , (3) compression of 
fluid or gas m a smgle loop of mtestme, (4) 
fragments of pelvic bones, rupturmg or pimc- 
turmg the bladder and rectum, (5) falls at 
play, at work, or at home Motor and mdus- 
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trial accident*, tthleUcInjuric* ajtdfaOalnthe 
borne are the moat frequent CH BaOey a 
ICO ca«*, 76 »crc due to UBrupartatkin 
accldenU(6onwtof) tbea^rcmiinliigtolivdas' 
trial or atlJetlc aeddenta, or falli In the home. 

rATHOLOCT 

In mild ca a ea, tuaaHy wHbout e\’idence of 
tuperfidal cootnafcm there may be a tiom* 
toma deep In the abdominal muadca, acexTod- 
ary to a lacenukm of a muade or a blood 
'■eaad, a retroperitoneal hematoma, bemor 
rha^ Into the meacntcry or omentum or 
beneath the capaulc of Uver apleen, or kktnev 
or aubserosal nerDorrha^ of stomach or la 
teatlne It b group that dehnitely may 
be treated conaervatlN-eh The fretpieocy 
with which nalld Indetennlnate trauma u 
found haa been variously reported In 45 (jo 
per cent) ol 140 caaea by Leirb and Trimble, 
41 (54 per cent) of 76 caaea by Just, and 36 
(38 per cent) of w ca*o In our aenea. 

Cnahlng and severe injuries produce pat 
ticnlariy lacermtion or ropture of the U\-er 
^ecs pancreas kidnev imall or Urge In* 
testine stomach diaphragm, bUdder gall 
bladder omentum or aaetentery often accom 
panled by fracture of the pclm, ipme or riba, 
isumerous reports o! obaaire and rarer leabna 
ha\T also been recorded such M (i)hemEmeri 
toocum due to aobcntaneoua rupture of the 
Dlacveln (i) roeacntenc thrombi (3)nrp- 
turc of a gastric nicer (4) a\'iibloo of the gaO 
bladder Cs) pancreatic c>’st (6) tuberculoua 
peritonitk, following rupture of an Inlrm 
pentooeal tobercnloui abaceaa 

DUOKOSIS 

The siKCr»fnl octeome of roort cases 
hinges upon the aagaaU and dlagoortlc 
aarmeo of the attending pbyakUn, ClinI 
cafly abijtninal tianma may be daadSed 
Into three groopa (i) aeiTre multiple Injunea 
which are rapidly fatal and foi which 00 
treatment II of avail (a) cases that obviooily 
require immediate operation (3) cases in 
which the dUgnoab la donbtful and the ladl 
cationi for or against operation are not dear 

In the proper care of thb third group Ilea 
the greatest opportuolti for tt^■hlg bvra and 
lowering the citraordtnari]j high mortallt) 


rate. Very cJoae and repeated obaervatim fa 
mandalorr At the eaiUest poasibie htmal 
following the acodent a deebJon must be 
reached wbelher or not the leiioo denaad* 
Immediate operitiorL 

Aida toward an accurate dlafrwiri* will be 
(i) the history (a) careful phyricxl 
tioD (3) blood count, blood protein estima 
tiooa, unne r laminations (4) raifiogranbr 

Huiory It seems generally agreed that 
force applied to a UmiU 4 or drenmaaibed 
area of the abdomen b more prone to Ucerate 
or rupture the Intestine or kidney but force 
apmhed dllTuacly over a wide area b likely to 
Injure the liver spleen pancreas, bladder ox 
blood vessels. Engorgement or t^tatfcm 
during phvnologkal activity may predbposc 
to injury Hence It U Important to know tbe 
exact cbAracter of the Uow the sue of the 
object Inflicting tbe trauma, the details 0/ the 
accent, tbe tisat that has eUpsed ri&ce the 
aeddent, and the previoiis coosrarotion 0# 
food or drink as well as the rreoni of asy 
previous abdominal disease A detailed and 
acniiate hiitory will aid In estimaUQg tbe 
llkel) extent of the injury 

EsemiMlbn The etanamatkici of the na 
tlent should be tborougfa and pahxrtakljig 
vdth ajnsummale weighing of tie eviderwe 
Tbe pube and blood pressure should be noted 

a patWn t wl ih pallor thoul d suggest b emOTrhage 

or primary shxk One of the deceptive let 
tores of abdoTOinal trauma b that theprfmaiy 
shock mar be transient- Certain cases that 
arc apparently In shock may ha\T a definite 
elrvatiai of bkiod presnire TMi hypcrtensloTJ 
bis been shown to be due to eitensfa'c retro- 
peritoneal bemorrfaigc or Injury partlculari) 
about the kidnev or adrenal RrtiuperitooesJ 
Invulvemcnt must be suspected, therefore 
with h^'peTteniion in abdcaninal tranai. U 
the patient b In shock adetaOedciamloation 
must be postponed until treatment for lU 
tefaef ti«« been effective. However tbe ei 
amination when made, sbould be complete 
for Injury not only of the thdomcn, but of 
other parts of tbe body as multiple Injuries 
are not Infrequent 

Abdominal dfateotion r meteortni, local 
laed pain and tendernes*, muscle rigidity or 
f pagm absence or p r e se nce of penstafab and 
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the of respiratory excursion must be 

carefully studied Early abdominal disten- 
tion with general abdommal, but not board- 
like, rigidity and absence of severe pam, par- 
ticularly if there is evidence of a concomitant 
back miury, are mdications of injury or irri- 
tation of the celiac plexus, and that a con- 
sen^ative policy can be planned Tncrcastng 
abdommal distention with localized tender- 
ness and rigidity — often boardlike — severe, 
persisknt, or recurrent pam, and absence of 
peristalsis, are indications of a visceral m- 
]ur\', and for immediate operation Rectal or 
vaginal exammation, particularly when the 
lesion is m the lower abdomen, may prove of 
great value By this procedure, a retroperi- 
toneal rupture of an air-contaming viscus 
may be recognized when palpable emphysema 
of the pelvis is present 

Either continuous or mtermittent pam 
that IS persistent and repeated vomiting or 
hematemesis, rising pulse rate, and spreadmg 
local tenderness are particularly significant 
Vomitmg, m itself, is not pathognomomc, but 
repeated vomitmg, or repeated hematemesis 
and persistent pain may be evidence of vis- 
ceral injury 

One should not be deceived by a post- 
traumatic penod of comparative comfort or 
relative normalcy Years ago (1858), PoUand 
noted in certain mstances of grave abdommal 
trauma, “the absence of all symptoms tndt- 
caitng a mortal injury for upward of two 
hours ” Butler observes that with shock or 
alcoholism this interval may be lengthened to 
6 or 8 hours Berry has ascnbed the lack of 
early significant symptoms m mtestmal rup- 
ture to the fact that the immediate effect of 
severe injury to the mtestme is a contraction 
of the bowel m the neighborhood of the lesion 
which tends for a time to prevent further 
extravasation of mtestmal contents This 
contraction may last for many hours Cases 
of laceration of the mtestme, stomach, blad- 
der, and spleen have been recorded in which 
the patient has walked and shown no evidence 
of major casualty only to collapse later 
Blood count and laboratory tests Immediate, 
complete blood count and unne exammation 
should be made Bloodv unne indicates kid- 
nej , bladder, or urethral injurj If hemor- 


rhage IS suspected, estimation of the blood 
specific graxnty b)'^ the falling-drop method of 
Barbour and Hamilton can be rapidly made, 
the concentration of blood plasma protem 
qmckly determmed, and prompt information 
obtained concerning the extent of blood loss 
The estimation of blood concentration, if de- 
sired, can be checked by hematocnt deter- 
mination, indications for type and amount 
of mtravenous therapy may thus be obtained 
Radiography A procedure that is of distinct 
value m the iagnosis of intestinal laceration 
or rupture is a radiograph of the abdomen 
White has suggested that this be taken in the 
sitting posture so that free gas m the peri- 
toneum can be better recognized by its con- 
centration beneath the diaphragm— a crescent 
or sickle-shaped gas accumulation over the 
hver and below the diaphragm If the patient 
cannot sit. White advises a lateral x-ray at the 
level of the diaphragm with the patient prone 
Gas beneath the diaphragm when present is 
positive evidence of mtestmal rupture, but if 
absent or unrecognized it does not ride out the 
possibility of intestinal laceration Also, gas 
demonstrable m the retroperitoneal tissues 
may accompany duodenal rupture 

Imtravenous urography and, m carefully 
selected cases, retrograde cystography and 
pyelography will be a great aid m the accurate 
diagnosis of unnaiy'^ tract lesions, particularly 
lacerations of bladder and kidney 

Burke and Madigan have suggested the use 
of thorotrast as an aid m the diagnosis of 
lacerations of the hver and the spleen Thoro- 
trast is admmistered intravenously and an 
abdormnal film is taken 4 hours later 
Peritoneoscopy Pentoneoscopy may even- 
tually prove of value m the diagnosis of cer- 
tain obscure lesions but this procedure has 
not yet been m use sufifiaently long to speak 
with authonty concemmg its applicability or 
mdications m cases of abdommal trauma It 
would seem to be contramdicated where 
gastrointestinal rupture is suspected Its 
field of usefulness is likely to be liimted 
Summary The evidence as elaborated by 
history, exammation, laboratory tests, and 
x-ray, must be carefully weighed Abdommal 
examination is the most important Severe 
localized or general persistent abdominal pam. 
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incre uxn g polie rite re pea ted vomltiog, lo- 

cilbed tendemets and bcsardlike rigidity with 
or withoDt evidence of Incieiiing hemorrhage 
or Infection form a comblnatkn that de 
mandi opentlw Interference 

All caaea, no matter bow trivial in which a 
dedaion for opcralictn cannot be immetfialdy 
made iboold be kept under the doaeat ob- 
len-ation and opiatei withheld Repeated 
eTaminationi ihould be made at least even 
30 minutes until a definite condosloo con 
cciniftg operation can be reached In an ob- 
scure quiescent case lUummatmg ivmptoms 
such as pain distention or rigidltj’ may have 
a ndden ooset. Blood pressure and pulse 
records should be taken every 15 or 30 
minutes- Blood counts sboold be repeated at 
short intervals. The repeated blood count 
may show evidence of bemonhage by de 
creasing hemoglobto and red blood count and 
of advancing infection hv an mcresslng 
letKOC^-tows. DeciiwQ for or agalast opera 
tion sboold be made within 4 to 6 hours alter 
the aeddent -knj dday beyood this pertod 
may jeopaidtae the poc^Qity of saving a Ufe 

As Just his stat^ In spite of Uw moat 
painstaking study there wilt always remain a 
number of cases b which a definite diagoosts 
Is impoaifble, but the 13111111311^ Is of a type 
which JusUjia openii^ la these cases an 
exploratory laparotomy should be done 

rsocK 

Primary shock may be doe to (i) cx 
trcmcly painful traoma (j) seivre cnishiiig 
injury and (j) hemorrhage (Butler) Shock 
Is not a necessary accoenpamroent of ereiy 
Injury nwreover It liwin wide variations 
may not be at all correlated with the 
severity of the trauma. Shock should be 
combatted promptly bv apph e atio n <rf heat, 
Unrering of the Mad, denting of the feet, 
IntraN'CDODS infasjoos of blood p la s ma , ad 
ministiation of oiygeu, and vnjectkm of 
eschatin or adrenal cortical extract, neo- 
syDephrin, veritol, or ephedrinc If blood 
pifCTu b not available Intravenous adminis- 
tration of gum acada, saline and glucose or 
whole bk)od trarufustoos sboold be used 
Morphia should be withheld until a dedswn 
oaDcemiag operatioc has been reached Im 


mediate operatioti should i»t be undertaken 
until an efiort to relieve shock and Improve 
the patient s amdltion has been made, and s 
•yatoUc blood preasore of 100 or over is ob- 
taiMd However patients In shock requiring 
hnmediate operation should be treated ^ 
observed in accident wards or In or to 
operating suites so that as little delsv as 
possible occurs In Inaugurating operative 

f iroceduie as soon as the patient s coodltbo 
ustlfies iL 

Jakl distinguishes three stages of progres- 
sion in sestre abdominal traama (i) t>wV 
(3) transient subjective improvement (3) 
a^Dse in the case of bemorritage, or peri- 
tooiris In the case of perioradon (fnjniy) of a 


Successful treatment to obtain eventoal 
recovery depends upoo (i) prompt rtcogni- 
tko that Intra-abdonunal trauma Is present 
(3) prompt declsioQ that an operadon b 
aemsary (3) the correct time for and method 
of opoitive bterfercnce (4) the m«|ipdtaA» 
of the injury With molti^e exteuifve la 

t uries early or Immediate fatalhy may be 
levftahle— the extent of the trauma pltcbg 
the injured beyond the aid of any tmtmwit. 

Treatment mi\ be either coiiWTTative ot 
operative. 

Conservative treatment b largely synmto- 
matic but may require maintenance id uidd 
balance and adequate blood concentralkn by 
appropriate IntiaxTtHxii tberapy and tnua- 
furiocu. espedallv when vomJnng or betner 
thage tccun and particulariy in pceptratioa 
for surgical intervention cariv or late In 
rupture of the hoDow \Tacera, eilhef actual or 
suspected particulariy of the intestine of 
bladder rome form of sulfcmimlde theripr 
is definJtdv indicated— sodium sulfathiaaoic 
intravenouslv or sulfanilamide by bjpoder 
modyab b preferable, as It b not Ekelv that 
these drugs will be readilj tolersted bj oral 
adminiftration. Leskms of the boQow vlsccrs 
win demand early operation but solid visceral 
iojoncs, unless accompanied bj perristent 
and unratricted hemorrhage may more prop- 
erly be coniiderrd candidates for Uujpowy 
rooserrative measurei and lor delayed « 
late operation. 
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Operation may be indicated either early or 
late Early operation should take place with- 
in 6 hours of the accident, particularly when 
injury to hollow viscera seems likely Late 
operation vull be demanded by evidence of 
progressive or recurrent hemorrhage, exten- 
sive visceral damage or local tumor formation 
indicating unresolved hematomas, local ab- 
scesses, or actual neoplasm (pancreatic cyst, 
etc ) 

The common mtra-abdommal lesions are 
lacerations or rupture of the liver, spleen, 
kidney, mtestine, and bladder Their specific 
treatment will be briefly outhned 
Liver When the patient is not monbund 
and when there is definite evidence of un- 
checked hemorrhage, operation is indicated 
Without evidence of severe and persistent 
hemorrhage conservative treatment should 
suffice though with late recurrent hemorrhage 
operation may be required Transfusion or 
blood plasma may be necessary before, dunng, 
and after operation On exploration, if there 
IS still bleedmg from the liver this may be 
arrested by digital compression of the 
hepatic artery and portal vein at the foramen 
of Wmslow and the laceration may be sutured 
or the hemorrhage controlled by tamponade 
and suture Drainage should be instituted to 
facilitate the extra-abdominal escape of bile 
leakmg from the laceration If, on explora- 
tion, the hemorrhage seems controlled or has 
ceased it has been suggested that blood in the 
peritoneal cavity may be gently evacuated by 
suction, but clots m the rent m the liver had 
best not be disturbed as fatal and uncon- 
trollable hemorrhage has occurred from over- 
zealous efforts to suture a laceration when 
hemorrhage has ceased Suture in this case is 
not necessary as spontaneous healing can take 
place Tumble has pomted out the danger 
of reinfusion or transfusion of the blood taken 
from the pentoneal cavity in rupture of the 
liver Toxic symptoms may follow, several 
fatal results have been recorded Mortality 
rate from liver rupture is approximately 50 
per cent due largely to the mefhcacv of any 
treatment m extensive laceration 
Splccii If the patient’s blood pressure is 
low or he is m shock — blood plasma or a 
transfusion should be administered Opera- 


tion should take place as soon as the blood 
pressure is over 100, and transfusion should 
be continued dunng and following the opera- 
tive procedure The intrapentoneal blood may 
be ladled or aspirated out into a sterile flask, 
citratcd and remfused into a vem This may 
often prove a life-saving measure Spmal 
anesthesia has much to recommend it Splenec- 
tomy is to be preferred to suture or tamponade 
of the laceration The mortality rate is 30 
per cent largely because of associated exten- 
sive trauma 

Kidney Most of the injunes to the kidney 
are contusions, which heal spontaneously, and 
expectant treatment will suffice However, 
in the remainder in which the capsule or the 
pelvis IS tom, operation will be necessary and, 
if deferred too long, may not save the patient 
Reported statistics indicate that 20 to 30 per 
cent wiU require surgery (Just, Lewis and 
Trimble, Prather, Peacock) The indications 
for operation are gross infection, persistent 
hematuna, evidence of urinary extravasation, 
and loss of renal function Intravenous urog- 
raphy will help determine the extent of 
damage to the kidney and m doubtful cases 
may confirm the necessity for operation 
Retrograde pyelography should be resorted 
to with extreme caution and only when mdi- 
cations for operation cannot be determined by 
other means. Peacock observed a fatal secon- 
dary hemorrhage following this procedure 
Suture of the kidney will usually suffice, but 
nephrectomy will at times be necessary The 
recorded mortahty vanes from 16 to 30 per 
cent depending upon the frequency of mul- 
tiple associated lesions and upon delay in 
operation m those cases requiring surgery 
Intestine Early operation after treatment 
of any mitial shock is imperative in intestinal 
rupture and preferably should take place 
withm 6 hours of the accident Mortality 
mounts rapidly with delay beyond that penod 
Therefore, close and frequent observation and 
re-exammation of doubtful or suspicious cases 
dunng this interval particularly are obligatory 
Spmal anesthesia facihtates the operative 
procedure which should be earned out as 
gently and as rapidly as possible Suture of 
the laceration is usually sufficient, this is 
best done transversely rather than longi- 
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tadlojillj (to the long ixa trf tbc bowd) 
U ith multiple UctraUona or extenti\'e 
teric Uccntkm roectlon miy be nec cMa ry 
In dopente cases and paitiniUrly in Urge 
Intesti^ rupture, obstnictirt reaectioo, a 
terloriaticBL, or coloitomy maj* be ad\'lt8j;^ 
Sulfanilamide or solfathuxole ma\ osed 
loctHj m the pentooeum and roolincl) pareo- 
tenlJy as part of the postoperative tb^py 

The reported mortality it ertraordmarily 
high. Most recent statistics dte a 6o to lo 
per cent rate (Petiy Beltler LewU Estes 
Just) Of 1476 cases reocntlj collected bv 
Poer from the literature, the total mortality 
Tas 73 I per cent and the postopoative mor 
tallu in 1014 sras 59 5 per cent This may be 
ascribed to peritonitis, ddayed operation, 
large and multiple laceratkns, ettensti-e 
beroorrhage and to assodsted injuries par 
ticulariy laceration of the mesentery Eiriy 
diagnosis and early operatioQ should tend to 
Wim "what TTould seem to be an unnecessarily 
high mortiHt} 

Biadder In rupture of the bladder suture 
of the rent in Its wall control of bemorrbaM 
and drainage of the area of extn%'asated urae 
wttl be necessary The rupture may be Intra 
peritoneal or extrapentoneal and diagnosis 
will be latilitaied b> either blraveoous urog 
raphj or retrograde cj'stotfraphy Fracture 
of the i>elvu M frequentfy a concomitant 
leakm care of the bladder tear wHl not Inter 
fere with its appiopnite treatment Post 
operative luUanfltmkie or an lfa thlaa ol e 
th^py win be advisable. The reported 
nwrtalitj ranges from 14-4 po (Peacock) 
to 6.15 per cent (Culver and Baker) It 
results from other sjwdated severe faluries, 
maiaivc hemarrhi« from laccrstloo of Urge 
pelvic blood \'eis^ and delay In operatic 
(peritonitis) Eaiiv recognlUon of rupture 
and earl} operation are imperative. 

COVCLTTSIO'< 

Noopeoetratlng trauma to the abdomen 
may result In an inpiry that may be treated 
dther by conservatiiT meana or operatlvT 
Intexftrencc. . 

Succenfol treatment depends upon (i) 
prompt recognition that an Intra-abdominal 


kaiou is present (3) prompt deririoo that aa 
operation is necosar) (3) the correct time 
for and method of operation (4) the taagni- 
hide of the Inluiy 

Olntcally the cases may be {q|;o 

three groups (1) Sc^■tTe reultiplt bhiTln 
which are rapidJv fatal and for mUi no 
Uealment Is of avafl (3) cases that obvixoiT 
remriro Immediate operation (3) cases b 
which the dUgnotls is doubtful and the lodf- 
cations for or against operation are i»t dear 

The ystof) careful physical iTsmlmhnp 
repeated blow! counts specific ^rit) 
and blood protein detennlnatioDS, unne es 
ammatitm, and roentgenography of the ah- 
docnen thoold be heJ^ul te estabOshing the 
dlagooab. In doubtful cases only by frequent 
repeated rt-eiaininatioa (^0 minute bter 
v^) wQJ the developing endenct of a seriooi 
lesion be recogniied In time to snggeat open 
tkm before It a too iste. Every case of ab- 
dominal iraoma, Iherefore, no matter bow 
•pparesUy slight should be kept under dose 
observation until a sufficient Intern] hu 
elapsed to determine whether an operadoe is 
inmated or not, or nntll reem-ery is assured. 
Leriems of the hoQcnr vbceta win cbinand 
early operation. Solid vacrral Lajorba, unless 
accompanied by persistent and unrestricted 
bexDOTThage may oxire properiy be cmsideTed 
candidates for ddayed or late operation. Only 
b> dose constant uipcrvlskin a^ the prompt 
recDgnitioQ of an intra-abdominal catastnphe 
demjuiding operation can the eitraordmaiDr 
high mortalJt^ in abdominal Injury be Icnrereo. 
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GUNSHOT WOUNDS 

AMBROSE H STORCK, M D , 

T he general category of gunshot 
wounds of the abdomen now includes 
not only mjunes due to bullets fired 
from nfles, revolvers, or machme 
guns, but those wounds peculiar to warfare 
which are caused by fragments of shells, 
bombs, and hand grenades, as well as the 
“blast” mjunes produced by detonation of 
high explosives 

The problems mvolved m the management 
of abdommal war wounds, as well as the sen- 
ousness of such mjunes, are summarized in the 
report of the Medical Department of the 
Umted States Army m the World War as fol- 
lows “The man with an abdommal wound 
presents one of the senous problems which the 
military surgeon has to face No other group 
of cases furmshes anything comparable to it 
in testmg the medical resources of an army, 
or the technical skiU of its surgeons ” 

This review will be linuted to a considera- 
tion of the modifications of procedure and the 
recent advances m surgical practice which, m 
some measure, offset the grave consequences 
of abdommal wounds due to gunfire 

Collection, transportation, and facilities for 
early treatment Improved highways, motor 
ambulance transportation, and even transfer 
of casualty cases by airplane, have greatly 
facilitated the rapid removal of patients to 
hospitals The importance of providmg an 
adequate supply of oxygen and of preventing 
extravasation of intestmal contents due to re- 
duced atmospheric pressure at high altitudes 
has been discussed by Lovelace, who advo- 
cates the use of heated sealed pressure cabin 
airplanes, equipped with apparatus for the 
admimstration of oxygen 
The development of mobile mihtary surgi- 
cal units has made operative treatment pos- 
sible within 6 , or at most 12, hours after mjury 
has been incurred, thus reducing the number 
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of hopelessly delayed cases In civil practice, 
the same improvements in transportation and 
the greater number of well equipped hospitals 
m small commumties likewise permit more 
adequate and prompt treatment 

Methods for reducing the incidence and seri- 
ousness of wounds due to gunfire The value of 
body armor as a means of deflectmg buUets or 
of arresting projectiles which are travelhng at 
such a low velocity that they would ordmarily 
be retamed is manifest The arguments which 
have been advanced for and against this 
method of protection, as well as a detailed dis- 
cussion of various matenals and designs for 
armor, are mcluded m a previous report by 
Storck The demonstration by Zuckerman 
that body ensheathment is protective against 
“blast” mjunes coupled with the fact that 
body armor has been successfully used m the 
present European war establish the value of 
this preventive measure 

The possibdity of reducing the seventy of 
peritomtis caused by penetratmg wounds of 
the abdomen through alteration of the m- 
testinal flora by replacement with nonpatho- 
gemc bactena, or by sterilization of the bowel 
contents through admimstration of intestmal 
antiseptics, has been considered in a previous 
commumcation by the present author (12) 
The efiBcacy of tetanus toxoid immunization 
has been proved and this simple expedient 
may be depended upon to avert the deaths 
which occur among patients with abdommal 
gunshot wounds who would have survived the 
visceral lesions alone 

Improved methods of study and estimation of 
the status of patients with known or suspected 
abdominal injuries The duration and degree 
of shock and hemorrhage often determme the 
outcome in patients with gunshot wounds of 
the abdomen, and these factors are of para- 
mount importance both in the selection of 
cases requinng operative intervention and in 
the timing of operation Earlier detection of 
the existence and progress of shock and hemor- 
rhage IS now possible by combining the meth- 
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odi piTScoUv aviIlibJc for rc\T*ling changes 
fa bJood concentration with the older methods 
for the study of these conditions. Determlna 
lion of blood spcaftc gravitv means of the 
falling drop apparatus and estimation of rrwan 
corpnsoilar \Tilumc are shnple ami qokk pn>- 
ccchxrts which permit prompt recognltloft of 
the presence of or fluctuations fa the degree of 
sbo^ and hemorrhage 
Perilooeoacopy althonghfaadeqaateforde* 
termining definitely whether or not visceral 
perforation has ocoirred may avert onneees- 
sary l aparotomy or on the other hand may 
indicate a need for abdominal exploration not 
revealed by other methods of exarnfattfon. 
If proper technical precautions are observed 
the finding of hemoperltoneum h evsdcoce of 
penetratun of the abdominal wall 
Intravowus pyelcnreterogrMh) and retro- 
grade c)itography make possible more accu- 
rate \'lsualiaaUon oi presence or ejrtent of 
injories to kidoeya, ureters and bladder 
Trtal ma U ef sJmk and keminkan The 


and the administration of morphine and sec 
ondary shock, which Is fadlcited by a per 
ststence of s^'stolk blood pressure beknr ico 
mflliinetcti of mercury even after i hour of 
treatment b) simple measures, and fa which 
transfoaion b necessary Prartiolly cnen- 
plete replacement of lost fluki b recndiH and 
at least half of thb thonld be prot^ fluid, as 
othenrbe the restoration of bl^ pressure 
wiD be only temporary Tranafusioca of u 
much as j^oco cubic centhneten within s few 
boors following Injury may be required to 
afford the full benefit attainable by thb t\pe 
of therapy 

The danonstration by Schnedorf tiH Orr 
of the value of oxygen therapy fa controlling 
thock has added to the presently available 
methods for treating thb frequent coocprat- 
tant condition of gunshot wounds of the ab- 
domen. He erldencss advanced bv Sendder 
Beavr and others of the efficacy of adrroal 
cortex extract, as well u the ohservadou of 
Best and SeJandt concerning the beneficial 


evolatioQ of methods for preserving and ad 
minbterlng whole blood and Liquid or dried 
plswns along with the devrfapmeot of move 
accurate means of detertnfafag tbe degree and 
progress of shock and hemorrhage have In no 
of Burjdcal cases been of greater benefit 
tk»n to paoeots with gunshot wounds of the 
abdomen There arc p rospects that the sup- 
phe of blood dements tvaflable for use in 
emcigenaea win be further augmented through 
the bolatloQ of bovine serum albumen suit 
able for treatment of shock and bemorrhage 
fa the human 

Observations reported b) Kekwick, Mar 
riott, Majxock, and Whltb) fadicate that 
plasma and whole blood are equally effective 
tor restoring blood volume, and that with large 
transfusions only i pint fa each 3 pints of 
pl«tm> and blood administered need be whole 
tilood As a rule In secondary shock, a rbc of 
from 10 to ro mlflimetcTS of mercuiy can be 
antiapated from cvtt> 540 cubw centimcteri 
of blood transfused, provided that bleeding 
has ceased and that no other causes of km 
of drculatorv fluid art operating EHffcrentia 
tion IS to be made between primary shock due 
to psychogenic and ncurofenk Influences from 
»Wch recoverv rapidly occurs following rest 


effects of pituitary extract and coa ce o tilted 
sexum fa combatting ibock, iadiate that 
these forms of therapj art of definite rahie. 

The thrombin preparation, whkh Smith 
and his co-workers bare found to be so effec 
tivc In arrestfag hemorrhage when topically 
apjdied, meets the need for tbe cootrol of 
bleeding from iiTcr lacerations when baao- 
stasb by other means b difficult or impossfUe. 

XlemagrmtMl o) {Uus QMd ptriUnltU By the 
very nature of the wounds and the operative 
manlpuladoD necesaary for tbdr 
shot injuries of the ahdosDeii arc faevitiWy 
accompanied by wime degree of Qeus sod 
usually by more or less diffuse peritonitis. 

Attempts to remove contamlnsting ma 
tenal from the peritoneal cavity by bvije are 
not only futile but actually increase the a 
tent of lufectloa and add to already 
shock. The Impoasfbllit) of effccUreiy diafa- 
fag the peritoneal cavlt> even by the falr^ 
ductloc of multiple drains and tbe dingo « 
intestinal obstructioo due to tbe presoice of 
drains are now generally recognbed The no- 
toiioosly poor results obtained by perforoung 
enterostomy for thejporpose of preventing or 
heving Ileus are fa saaip coo trait to theusDsDy 

latlsfactorv control of thbconditioab) dowso* 
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morphine sufficient to maintain mtestmal tone 
and by the use of the Miller-Abbott tube, in 
conjunction, if necessarj^, with the admmistra- 
tion of ox3fgen for the removal of nitrogen 
from the intestine, as suggested by Fme, 
Banks, and Hermanson The report by Fme, 
Hurwitz, and Mark concerning the serum con- 
tent of the fluid present in the lumen of dis- 
tended loops of bowel and the resulting deple- 
tion of plasma proteins m the circulatmg blood 
emphasizes the importance of plasma transfu- 
sion as a rational part of the therapy of ileus 
Degeneration of the adrenal cortex as a result 
of both ileus and peritonitis occurs so con- 
stantly as to imply the need for the adminis- 
tration of adrenal cortical hormone or desoxy- 
corticosterone acetate m the treatment of 
either or both of these conditions 
Evidences of the efficacy of sulfonamide 
drugs, both introduced directly into the pen- 
toneal cavity and given parenterally, m pre- 
venting or reducing the seventy of peritonitis 
are so numerous and convincing as to leave 
little doubt that these dfugs should be used 
when peritoneal contammation has occurred 
Pemcilhn, the bactenostatic fungus extract 
which has been the subject of a report by 
Florey and his associates, and gramicidin, an 
antibacterial substance obtamed from sporu- 
lating bacilli and descnbed by Dubos and 
Hotchkiss, are not rendered ineffective by the 
para-ammobenzoic acid present in inflamma- 
tory processes, and give promise of being use- 
ful m the treatment of infections which do not 
respond to the sulfonamide drugs 
Prcocntwn and treatment of wound infection 
and wound rupture The morbidity and mor- 
tality m gunshot wounds of the abdomen, due 
to wound rupture, are lessened by supple- 
menting epluchage and closure of wounds by 
means of nonabsorbable suture materials, with 
maintenance of normal plasma protein levels 
and the prevention of avitaminosis These 
same measures, particularly when combined 
with the instillation into contaminated wounds 
of sulfonamide drugs, zmc peroxide paste, or 
other oxidizing antiseptics, or with the de- 
lajed closure and adequate drainage of such 
V ounds, greatl}' reduce the incidence of senous 
wound infections 


Methods for the prevention and treatment of 
complications Through the parenteral ad- 
ministration of glucose and lactated Rmger’s 
solutions, blood plasma, amino-acids, and 
xntarmns, senous nutntional deficiencies can 
be prevented for at least several weeks 
Fatalities due to pulmonary complications 
can be maintained at a minimum by earl}’^ 
mobilization and deep breathing exercises or 
tracheal aspiration for the prevention of 
atelectasis, and by prompt treatment of pneu- 
monitis with specific antisera and sulfona- 
mide drugs The high mortality m gunshot 
wounds of the abdomen when associated with 
“sucking” or “blowing” chest wounds can be 
lessened by immediate relief of tension pneu- 
mothorax and by the closure of thoracic 
wounds either by approximation of wound 
edges or the application of airtight dressings 
which prevent paradoxical respiration 

Recogmtion of the frequency ivith which 
subphremc, subhepatic, cul-de-sac, ihac fossa, 
perirenal, and miscellaneous other residual 
abscesses occur, and adequate drainage fol- 
lowmg their early detection by means of x-ray 
or physical exammation, avert the deaths due 
to these complications Retained shell frag- 
ments or other foreign bodies present in such 
areas of suppuration should, as a rule, be re- 
moved at the time that dramage is established 
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TREATMENT OF BURNS 
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T HF problems usodeted with the 
lrc*tinent of lhe>kr\Trrh burordn* 
Uent continue to Interat the dinioui 
aod the laboraton worker K review 
of the literature (14) 00 boms publbhed dur 
ing the put 1$ yean liKUcatei chattgmg tdeu 
and Intelligent thlnkmg regarding therapy \ 
few of the older prindplea of treatment have 
been continnany emphariacd, bu t u our knowl 
edge of phy1kl^ogy and patbolo^ In reUtloD 
to the change* occ u rr in g In theTiuman body 
irvcTcues, recent advance* have been made 
which deii-clop a more ratioaal bad* for 
therapy (18) nie interchange of Weu aod 
tiper^ence*, together with the emphad* of 
certun Important poinU, have deve to ped a 
better ondenUodlng of the probfeni. There 
cu be no ontline of treatment for general ute 
u each burned patjeot desen-e* lodhiduaJ 
coittkleraUoa. A r^sumf of onr present form 
of management of the aevere bum h preeested 
together with a dlicuawa of tome of the many 
id^ adN'aoced relatl *e to pretenc day treat 
meat 

Prior to the pubUcatioci of Davidaon a work 
(10) tn 1925 relative to the u*c of tanme acid 
it wa* the practice of the Indlvkliial dtoidan 
u wen u the >'anou« dlnici and bo^Ul*. to 
adhere to a routine founded on the eipciier»cei 
of cither the turgeon or the dlnlc. The re 
fult* obtained In many in*tance* were a»- 
jumed to be tatWiftory The »tati*tical 
atndle*, how e v er ihowed that the reaultj were 
far from gratlf>*ing Tbe morblditv wa* pn>- 
kmged and the mortaHt) wa* high, varjing 
from 20 to 40 per cent (Table I) 

Wcfiihuitatcd the htroduetk® of tannic 
add by Davidson hu irwifnllonlied and. 
apparently for the fint time In hbtorv *tand 
wr riipd the treatment of diffuic bunt*.’* The 
u*c of tannic add In the tr ea tment of tbennal 


Fas fwikyl tmWx. OA-kM •( 

cprr»aCT««i»itK*w If*‘ ' 
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miurie* ha maintained a wdl dewrd pUce 
in the regimen of many mrgeooA, It Ii eo- 

tirrf) 10 keeping with gei>cndprofre*i In metC 
cal adeocc that inan> changes haw developed 
tegardinf therapy However the basic coo- 
cept of toric ab»xpdcm from the dtc of 1 
•ever* bum which W to Daddion » work, ab 
though challengtd bj mani bu not in oor 
of)inl« hern •atisfactordy dlipfo\-ed. Like 
iri»c In man) Dutancei, a^tkfam of the tmnk 
add method of treatment I* onfusUfied dee 
to the faflure of the cntki to rccognitt the 
basic surgical prindpJe* undedying thh {ona 
of therapy 

TACTOBJ wTuntxcrtc me wooxoiia 
\ combination of factor* influeacr* the 
pTDgDodi for recover) In the case of eiery 
ttvvT^y bunted patlaU Tbe gettenJ care 
the catiest b of pdmaiy importance Em* 
pfaua In reeest yean hu ben placed on tbe 
therapeutic measure* of value In combating 
the ^ects of disturbances In general thne 
metabolism. It a hnportant to recogniie 
•bock and to treat thk andibon adequatelr 
before coosidoatioD b ^tii to the iocaJ ie* 
»>on- "Ibe eitent of the bum bean ssne rd* 
tion to the lewrity of shock but b not to be 
rdled opoo Inaimoch as thb reaction mar 
accompany bums of a k«KT degree Shock 
should be treated bv the appUcadoo of beat, 
the adndnbtration of *edatr^ and tbe tanal 
Bopportlve mcasnre*. Blood plasma b of defi- 
nite benefit b the tiestment of shock *c 
compani'ing icMrrc boms (17) Intravenous 
saline and glucose stations arc esentol to 
prevent anhydrcmia In second aod third de- 
gree bems. Hemoconcentratjofl fa preaeot 
eariy in the ca^ of so-tre bums, with the 
blood cdl count blood nitrogen, and Uood 
sugar ele%attd while the bkxrf chloride* am 
reduced It fa doubt/uJ if h)7wrgl>TemIi cio 
be oplained u due to herooamcrtitntJMi, *I 
thou^ dch}-dration will produce an Increa* 
In sugar by accelerating gl\-cogeoolyri<- ' 
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lowered serum protem appeanng after a few 
days indicates the need for a blood transfusion 
or plasma Whole blood should also be given 
later m the course of treatment, if secondary 
anemia develops 

In the case of the severely burned patient, 
there is a rapid increase m the hematocrit 
reading dunng the first 6 hours Dunng the 
following 12 hours there is a gradual increase 
with very little change later A study of the 
blood of a patient with an extensive burn 
showed that the hematocnt was 71 per cent 
at the end of the first hour (23), a fact indi- 
cating that there has been a loss of approxi- 
mately half of the plasma volume It was 
found that giving the adult 5,000 to 6,000 
cubic centimeters of sahne solution intra- 
venously dunng a 24 hour penod caused a 
marked drop in plasma proteins, frequently 
to the edema level Similar observations have 
been reported by others (15, 17) Therefore, 
It is advisable to utilize glucose solution to 
combat dehydration, and to limit the use of 
saline Intravenous blood plasma decreases 
the hemoconcentration more effectively, with- 
out causing a drop in the plasma proteins 
Whole blood given with moderate amounts 
of sahne will tend to prevent a marked drop 
in plasma proteins, but does not reduce the 
hematocnt as rapidly as plasma Burns in- 
volving a third or more of the body in the adult 
are now given 1,000 cubic centimeters of 
blood plasma and 1,000 to 2,000 cubic centi- 
meters of glucose and sahne solutions mtra- 
venously m a 24 hour penod The remaining 
amount of required fluid is given orally 
Sahne and glucose solutions temporarily 
raise the blood pressure and may be given to 
fortify the patient until blood is available 
The temporarj^ action of these agents is due 
to their rapid elimination bj’^ the kidneys, 
blood on tlie other hand is retained longer be- 
cause of Its protein content Of the blood, the 
serum alone is vital to this action (9) Hos- 
pitals with blood banks have serum or plasma 
available for immediate use 
Underhill, Kapsinow, and Fisk maintain 
that following a burn, the permeability of the 
capillaries is in one direction onh, nameh, 
from the capillaries to the tissues If oni\’ 
sahne or glucose solutions are a\ affable, the 


TABLE I —COMPARATIVE MORTALITY U ITH 
TANNIC ACID AND OTHER METHODSi 


Author 

j Other methods 

Tannic add 

No of 
patients 

1 

Mor 
tality 
l>cr cent 

No of 
patients 

Mor 
talit> 
per cent 

Bancroft and Rogers (N cw \ ork) 

90 

40 0 

114 

20 0 

Beckman (New York) 

330 

37 8 

114 1 

14 9 

W'Uson (Edinborougb) 

300 

38 7 

117 

11 I 

Hams (Toronto) 


26 6 


12 0 

Mason (Philadelphia) 

01 

28 s 

87 

13 3 

Langer (A^enna) 

86 

16 3 

65 

7 7 

Mitchtncr (London) 

243 

9-4 

240 

2^ 

McQurc and Allen (Detroit) 

118 

03 

358 

II 7 

Glover (Cleveland) 

lai 

14.0 

Bog 

8-4 

Total patients 

1360 


1013 


Average mortalil> 


24 S 


ir 3 


‘From Donald Ikl Glover and Arnold F Sytow Am J Surg 
1941 51 601 


admimstration of adrenal cortex hormone may 
be of added benefit, as it is claimed to restore 
and maintain capillary tone The clmical ex- 
penences of Wilson, Rowley, and Gray (26) 
show favorable results as regards the use of 
an extract of suprarenal cortex Satisfactory 
responses have also been reported with the use 
of the synthetic analogue desox)morticosteronc 
acetate (27) Rhoads, Wolff, and Lee con- 
clude from their observahons that adrenal 
cortical extract is of value in the treatment of 
the fluid shift occurnng m patients after se- 
vere bums and reduces the amount of plasma 
which IS reqmred to restore the circulation to 
normal 

There has been some question regarding the 
changes in blood potassium in the production 
of the toxic sjmptoms associated with severe 
bums The work of Tenerj'- shoued that the 
whole blood potassium vaned directly wuth 
the hematocnt changes and the plasma potas- 
sium findings were not important The plasma 
potassium levels are usuallj' increased durmg 
the first 48 hours In the patients studied the 
piotassium did not reach a toxic level Toxic 
s3Tnptoms of bums were present unthout the 
jircsence of a toxic potassium level Scudder 
found in a study of plasma potassium in 6 
cases uith severe bums an eleiation similar 
to those he found in other forms of shock 
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TABLE IL— REPOtTEO CAUTE3 OT BUM! TAKESC 
nov TTIE HOSPITAL BECOTUM igj»-I940* 


C— 

Hot SxlcU (tlnIGsc hot WgntrU f r f i 
uU« Of toTf a<TT^ K t»nfaT ki 
hot ^rr) 

n™ (hmflrr ittrr* rm f«ter itKianf 
etc) 

Firr (readi of pUyti* with matcha) 
Oetmoli 
Not Uated 
Total 

C o Miihi ei i Toadaht* 

CotaUend na oiiliu* 

Not atated 
Total 

tnatkaOiUm niWalaUlat^ 


551 

58 


n 

i; 


■CBGICAL UAHAQEUEHT 

Ad citett*J\*e born Icsitm nuj be compared 
to a Um open wDOod and daerva nM Asep- 
tic lurpcal care. The Importance oI thorent]^ 
deanaing combined with ddiridcment of 5 e 
mrolvtd tldn areia, cannot be too ttnmglr 
emphuieed. Tha bdodet the removal of aD 
foreign matenal and neiTOtk tiuue the open 
mg ^ bfeba and bllatm, and the removid of 
hsm ikhu tonther irith gentle but complete 
cieaniin| of the involNTd curfacea with mIhib 
tod bone add aolutioRa. The use of green 
soap and aolventi, luch a> ether and akohol 
ma^ be neemar) The barn reaultfng from 
acid or an alkab iboold alwa)-! be tborou^> 
washed with water before the neutralliiiig 
agent a appbed (ii) Sodium bicarbonate 
■^□tioo 1 j effe ctive in add bum*, and acetic 
add may be used as the neatralmog agent in 
bums from aOcalio. In roast Instaocn the 
proper preparatioo of the burned area be 
foccotsfuD) earned out with fittie pain by the 
use of scdatl%Ti, such as coddne In the case of 
yrxing children and raorphloe in older Indi 
•iduali. Light anesthesia raa) be required If 
the procedure DcccasaiN to prepare the In 
TOhed area causes severe pain. Sodiora 
pcntathal adoimistcred intnrenoual) by a 
competent anesthetist provides a aatlifactoty 
type of anesthesia for the preparation of ei 
tenii%T burned lurftcea. (Table IL) 

Fafloie to adhere to the basic surgical pro- 
cedares In the preparation of the burned area, 
either because of lack of famOiirity with thdr 
Importance or because of existing conditions 


as met with In war ajoei, has kd to uhmc 
critidim of the tannic add method used fa the 
tmatment of the diffuse bums seen fa dvD 
life. In peacetime casualties are usually !■». 
pftaExed within a short tlroe, but under atr 
CQoditioni many days may eiapw before tbe 
patient Is given proper care (12) Thhlaom 
opinion has been the chief factor accountiitg 
for the disappoinlW renJts of the tannic idd 
tieatmcnt of bums in modem warfare 

TOXEMIA or Buaxs 

Tbe factors Ini-oived In the d evelo pment of 
the toxemia which accompanies seN-eie ind 
extenslvT buna have been widely discuaed. 
Uniformity of opimon on this question o lark 
fag That Infection mav be responsible In 
many cases see ms probable On ^ bans of 
bacterial tav-asion of the local lesjon togelicT 
snth the pnxna of concurrent InfectKos fa 
many vtung patienta, we faitituted ebano- 
thcrapy fa 1939 (18) In our first patients 
sulfapyiidfae sras orally and when nil 
fathasole became avalUble, this drug was 
auhetituted because of dalms 0/ demised 
tooddtv Id the absence of any accepted cixh 
tramdicatloos, chemotherapy Is instituted 
when the temperature reaches los degrees F 
The dosage fa the case of children is caloilated 
on the bails of weight A total of iK grafa* 
per pound 0/ weight is given fa the 24 hour 
penod In divided doses at 4 or 5 hour inter 
vak. In the case of adults i pam b gi\Tn 
csTTj 4 boTTTS The dosage b then gornned 
by frequent blood level determlnatiocu A 
Inel near 4 milligrams pwr ico cubic centl- 
meten b desirable Gose dfakal obsma 
tions for compfications or unfavoreUc rc*c 
tloQs arc ncce»ary and frequent Wood and 
utioc studies are advisable A ftvcKabfa dfal 
caJ response with a dedlnc ra lempierattnt b 
taoall} apparent fa a few boars. 1 here ha e 
been no tfeathsor rerious ruactioiis fa approx! 
matelr 75 severely burned patients treated to 
date by tbe addition of chemolhcnpy 

LOCAL USE or ruUtrrAimJE UCinATTVES 

Xn r e c ent months the suggested use of cer 
tain lol/ociamide derivatives as a kx aJ Lrat 
ment for cutaneous bums has been prapo»ed 
This form of therapy mav aid in the peeveo- 
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alone. A finncrcoigulam fa produced dning 
fa more rapid and Uie dfaagretablc 
propertie* are somewhat limited. In addition, 
the antiseptic propcrtie* ol the radan vtelet 
solatioo appear to be Incretaed by the combi- 
nation with i3\Tr nitrate. Aldnch (») at prt»- 
ent advocate* the me of a tnple d^ preparm 
tion namel) coital violet, brUUant green, 
and neutral aaiOavinc for the poircK of a 
more complete antoeptk actloa. We ha\-e 
had DO e^ierience with this comblnatfem. 

OT HAXDS AXD tAO. 

ADen has re-eraphaibed and called atten- 
tion to the valoe ^ aseptic lurgical prepara 
tlon of bums of the h«nd Fcdijwing (trough 
cleansing of the burned area, the entire aor 
face Is covered with a nonadherent t>pe of 
dresilog such as petrolatum gaoae. A volu- 
minous soft dressfog fa then ap^ied and band 
aged to evert preasnre to all parts involved 
thus miaixnhdog edema aod the loss of tfasne 
floid Tbepart fa then splinted fn the poation 
of funeUxt Fourteen dan later the original 
dressing fa remo%Td and the less serimaly 
burned areas are usually found healed Bums 
of the face deserve tp^dal cooslderttioo and 
should not be treated by anj stereotjpe 
method Tannic aod ^elly tna\ be used eBrc 
tiveh for certain boms of tht* hpe bnl b 
other Instances it may be of advantaw to 
apply stlmc compresses or Blair • JeDj to- 
getha with the applkatioo of prevore 

lATEB TaEATVENT 

The details of the treatment following tbe 
separatkrn of the tannic acid or gcntiin violet 
cnagultnn have been previously pubUshed fi8) 
However emphasis should agam be placed 
on the value of earl> skin gifting Earfr 
grafting of eilensiNT granulating surfaces ha* 
saiTd man> live* and should be resorted to as 
soon as the local lesion fa luffiaeoUy prepared 
to assure sncccssful results. This practire has 
also aided In mlnrmldng scarring and dc- 
fonmtj in manj instance*. (Graph i ) 

CDVCLtmOX* 

I It fa important that careful attention be 
given to tbe treatment of shock acoMnpanidng 
the diffuse bum. 


* Surgical preparation of the burned area 
should be performed with the rigid 
aaeptk technique, 

3 The choice of local treatment depends 00 

the location of the bum and the time that has 
elapsed before therapy fa instituted. 

4- The m a int enance of the ftnld and the 
electrolytic balance as well as attcotioa to 
the nu^lknx of the patient fa esientiaL 

5 ileaiuies mnst be to CDtBhat b- 
fectSoo with tht addition of chemothaipy 

6 Early skin grafting minimises the km of 
fbnd from the burned area, prevents the de 
velopment of chronic Infection, and aids In 
Unutisg scarring and contracture*. 
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both type* oI toxoid which result m tn tp- 
psTCOtn utisfsctory prodocdoQ of utitoxm 
In the ejected patiaL A siiifle iojectisQ of 
toxotd ordlnxriiy csovs no dcmoostnbk pio- 
dactioa of a significant amomit of antitoxlD 
in honun sabjccts (34) The first dose ap- 
pears to tensitixe or pr e pa re the patient so 
that be wiU respond to sobseqnent Injectlom 
b> a rapid and proDoonced productson of antl- 
toim. Within * Yreeki alter a second and 
within a week after a lubieqnent bjectson 
the antitoxui titer rues to an almost certain]) 
protecU\-c ^e^•c^ (ro) It Is geoeraUy agreed 
that a relatii-eJv long interval h pr^erablc 
betwe en the two or three doses constlttttins 
the haxlc course of iinmtmixadoii. Therecom 
mended Interval vuies from t weeks to 3 
months (a A^ 1° *6 xg *3 *6) 

In addition to the tnie ^ toxoid, the nom 
her of inicctioiia, and the Interval between 
tbe TTwi rmt tnd andgenldc> of the 
toxoid are important in regard to the resolunt 
titer In Tabu I are Lbted tbe andtoxm dters 
of goinea-ptgs at \*ar7uig Intervals after the 
in;ectioQ of 1 0 or and 0^1 cubic cox 
th&eter of a commerciil ahnn-predpltated 
toxoid ‘ It is apparent that the antrloeio re- 
tpooM varies accoixllag to tbe amount of 
toxoid given, Tbesc findings are In accord 
with the observatiocs of otbeo. Gold (ii) in 
human bangs, and Sneath (w) and Trabat 
tool (31) in guinea pigs obtaiaed results sag 
gestmg the antitoxin retwtae b greater 
with larger doses of toeold. Von Ehbr and 
Gottdenker conchrded from esperlmenU with 
guinea idgi that tbe quantity of antiM u 
more Important with reference to the bten- 
sity ofthe antttoxin response from tetanus 
toxoid than U the case with diphtheria toxoid, 
Bergev and Etrb thioght their experimeoU 
suggested that antigematv of toxoid u pro- 
portiocal to tbe toxicity of the toxb frOT 
which It b Zodlct and Ramoo W 

De%-ed that antigenlah can be estimated from 
flocculation te*U of the toxoxL 


TW n^— ■ Ti* *» liH 


TABLE L— ETTECT Of VAa\-O;0 AStOTVTl OT 
TOXOID CtVEX AS A SEfOLE DfJECTTOSf OX 

A-mroyDf Pt oocenox m ctrccEA nos* 



2 S;’ffl 3 rBEiruiw’"_ 

**"*j3 , 'j3rIS»tl'5iS!i52S 


These coQsidcralions may be of the utmost 
biportanca. It b entirely withb the realm of 
poaifhflity I ihlnl’i to produce tetamu toxls 
of seeb toxicity that the toxoid made 
from H eittke a much great Ira muni ty ted 
coeof much Icsicer dorati^ Indeed Itbby 
DO xacaos ceitsm that a rinjie b}cctko of 
each a potent toxoid mty net briw about in 
aotitoxiD response b human mbfect*. One 
cobic centimetfT of the awnmenu tonid* 
a\'allable will evoke a titer of le^Tfll unltj in 
the gubea pig Perhaps there b no fuodi 
mental differtnct b ine reactivit) of men, 
tbe failure to cause a demoflStrslJe 

antlloxb prodoctioo with a sm^e injcctjixi 
bang shnpl) a matter of too inaaD a doie or 
to put ft In a diflereot way of Insufficient 

ant^oiidU A comparable dose b the s^v 

age adult to that gi\-en guinea pig* •wld U 
from around tto to 150 cubic centhneter* of 
the available toxoidi. Althou^ worker* ha« 
almost unhTTsafly noted no antitoxin bm 
serum of human bebg* riven ooe *** “ 
toroid there are exiiptMis. 
noted from o oot to ojxt unit of antltoxhipo 
cubic centimeter b 33 person* t^ted god*^ 
after a ibgic dose of alom-precfplUted tnxcSd 
Marvefl a^ Parbh found from 0005 to 
unit sevtrtl ramth* after a sbgfc dose of 
toXD»d and iIcBryde found after ooe tote 

tlon of alum toroW that 8 : 5 per cent of 93 
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children had o oi unit, 14 per cent o i unit 
and 2 2 per cent o 25 unit, only 2 children 
having less than o 01 unit Whether Mc- 
Bryde’s finding of larger amounts of antitoxin 
in children is linked with the proportionately 
larger amount of toxoid per umt of body 
weight which they received as compared with 
adifits on whom most of these studies have 
been made, is a matter to be considered 
There is no simple method of testing im- 
mumty agamst tetanus m man, the only 
method at our disposal bemg the bio-assay m 
laboratory a nim als of the blood serum for 
antitoxin One would hke to know what titer 
level IS necessary for adequate protection 
Ramon (26) was of the opimon that o 001 
mternational unit represented a protective 
level m man because horses, which he feels 
are of the same order of sensitivity, survive 
the introduction of a splmter infected with 
a lethal dose of spores when their serum con- 
tains this amount of antitoxin Sneath, 
Kerslake, and Scruby (29) suggested that o 01 
umt per cubic centimeter is the protective 
level in man since this titer in guinea pigs 
affords protection agamst a lethal spore dose 
Cowles concluded from antitoxin titers in 
man followmg mjection of 1,500 units of anti- 
toxin, and m gumea pigs and nuce at the time 
of infection with spores, that 01 or o 2 umt 
can give a fairly certam protection Gold 
(12) was of the opmion that we should aim at 
o I unit or more in active immumzation be- 
cause of his antitoxin estimations m subjects 
given 1,500 umts of antitoxm Smce it is 
impossible to be certam what antitoxm titer 
constitutes a protective level, it is also im- 
possible to state with certamty how long 
immunity lasts after a basic course of im- 
munization Numerous authors have shovm 
appreaable amounts of antitoxm to be present 
months or years after a course of immuniza- 
tion Gold (10) found o i unit or more m 
92 per cent of subjects 3 months after two 
mjections of alum-preapitated toxoid, 71 per 
cent m 6 months, 56 per cent m i year, 30 
per cent m 2 years 

The question has indeed been raised whether 
antitoxm titer per sc is m reality a true mdex 
of the degree of immunity Numerous authors 
have confirmed Ramon’s obsen^ation that im- 


TABLE n — EEEECT OF A SINGLE NONFATAL 
DOSE OF TOXIN ON THE ANTITOXIN TITER 
OF GHINEA PIGS WHICH HAD BEEN GIVEN A 
SINGLE INJECTION OF TOXOID ONE MONTH 
PEEVIOHSLY* 


Amount 

toxoid 

m 

c,c. 

Toxin given 

X month 
after 
toxoid 

Antitoxin titer in American umU per c-C, 
of serum at intervals after injection of toxoid 

3 months 

4 months 

6 5 months 

I 0 

No 1 

30 3*0 

4.0-f >40 

>4*0 

r 0 I 0 

I 0-2 0 

1 0-2 020 

2 0+ 


\ts 1 

1 

>4.0 >4-0 
>4 0 
>10 0 


5 o-io 0 

xoo-iso >150 

i 

0 I 

No 

i 

os 0 i-o s 

0 i-o s 

0 I-o s 

0 1-0 s 
>05 >05 


\a 

>10 >x 0 
>10 


>10 0 10 0-20 0 
20 o - so-o 

0 ox 

No 

<0 ox 
<0 01 
<0 01 
<0 01 
oox oosH* 
>0 05 


<0 05 

la 

> 0 . 0 $ 


>0.1 >0 1 


♦The tiQouBU of taxm administered vaned as can be seen m Table HI 


muruzed subjects will respond to a subsequent 
injection with a prompt nse m antitoxm titer 
Analyzmg reported blood serum titrations on 
300 mdividu^s after such "repeat" injections, 
I find that m i week all had o 01 umt or more, 
all save 9 had o i umt or more, 204 had o 5 
umt or more There is no doubt that this 
capaaty of the actively immunized subject to 
respond quickly to a repeat dose of toxoid is 
a most important consideration m the efficacy 
of toxoid as an immunizmg agent 

It IS important to know whether the toxm 
produced m the course of the natural disease 
will similarly serve to cause a prompt eleva- 
tion of the antitoxm titer in immunized sub- 
jects It has been known for some time that 
large doses of toxm are antigenic m horses, 
and toxm is used m conjunction mth toxoid 
m the hjqienmmumzation of horses for the 
production of commercial antitoxin Table II 
illustrates the fact that toxm brmgs about a 
deaded mcrease m the titer of unmumzed 
gmnea pigs Three months after i o cubic 
centimeter of toxoid has been given to gumea 
pigs and 2 months after xarjung doses of 
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tnrln thC blve titCT* ClCWdiDg 4 

ualti per cuUc centinieter wfaeraa i of $ 
control aninuls have only j unit*. Although 
m 4 month* the Oten oi the control* ha%f 
fallen to i or * unit*, tbc« which had received 
\t\th\ have titer* of from 5 to more than 15 
unit* In 6K montha Result* in animals un 
muniffd with 0 i and with aoi cubic cen 
timeter of toroid are similar Such »todlc» 
deinoMliEte that toxin In fuffident bat not 
fatal amount* serve* tn the course of severEJ 
month* to cause a significant increase in anti 
rr»Ttn titer Tbc) do not, however aa*wtr 
the question whether this reiponae is rapid 
enough to inoease a low titer to a protecOsT 
level before the palieot might saccumb to 
natural InfcctioD with Clojtridmm tetani. 
Other* have attempted to answer thi* pofat 
with wmrwhat con/uring result*. 


Jooe* and Jamieson (») found that a nton- 
berofoctlvelj bninaniied guinea plgsiurrheH 
a lethal iporc do*c but did not respond with 
an increase of »cnim antllonn asisjs being 
made on the aeventh da\ and in *onw b- 
atancta on the secood, fourth, and fourteenth 
dar*. Janlme* and Jade slinflari) foiuxi do 
increaac In titer on the third sixth, and tenth 
da\-» after unmuoixed guinea pig^ had been 
given a lethal dose of ipores from which they 
aO fWON-ered wfthoat *}inptDin*. One ci 
pianathm which leave* open the onatlon of 
potiible titer acceleration is that tJu toxin b 
oentnHxed as formed and ha* no opportonlt) 
of erortln* antigenic activity (4, 17) McJter* 
and Dchmd found that two gubea pip with 
km tlttia survived the introdnetiou of splin- 
tera Infected with a lethal dose of spores and 
•bowed increased titen 00 the sixth sod 
d^tetath dajs. Zugtr Grcenwald and Get 
bo conclnded from uperiments with guinea 
pigs that activel) InuDunlstd aalnmis respond 
to toxin with inatased Uten oe fourth 
and filth dan and to Infectioa with ipom 
with a dcUved titer nse a signlhcant <^1 
ticn occurring first on the fith or loth dar 
This rise seei^ to occur too tardEy to ifTocd 
adequate protection and sugpsted that todt 
a rise ioOoving natural udcctra in mas prob- 
ably cannot be relied upon to give nimcieiit 
protectioD- Our eipa ua cnts suggest that the 
degree of protection against tetanus toxin de- 
pends npcai the antitoxin titer at the time the 
toxin is administered (Table III) It a^^ican 
that any increase in antitoxin which the toxiii 
may hav-e stimulated did oot reach a suib- 
dently high IcvtI rapidly enough to alto the 
outootse, unlesa such a r^ was almost directly 
proportkuzaJ to the tiler at the time the tcoia 
wa* administered. This type of ftody should 
be extended to indode inqturv Into Uw d^S^ 
of protection afforded b\ a given antitoifai 
titer indneed bv paarive immuniiition ss 
compared with the same titer resulting Irrsn 
active immunaation It should also be deter 
mined whether a giitn antitoxin tiler confers 
the same degr ee of proteetJon at a time when 
the hter is rteng at It* peak or on the de 
crease as well as wbelber it rcwlted from » 
certain dose of loroW or from a fraction^ 
this dose- Such studies would throw sddi- 
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tional light upon the question whether there 
IS some immunity conferred by toxoid other 
than that represented by the antitoxin in the 
blood Trabattoni states that unmumty may 
persist m guinea pigs immunized with toxoid 
even when the serum antitoxin is dimmished 
or absent, which he interprets as indicative of 
a true tissue immumty 

The general plan of immunization consists of 
2 or preferably 3 injections of toxoid given at 
long intervals, never less than 4 weeks, and a 
remjection at the time of mjury In certam 
instances it may be wise to keep the titer high 
in advance of possible injury by adrmnistra- 
tion of toxoid at intervals of 6 months or a 
year For such purpose the intranasal instilla- 
tion of refined toxoid (topagen) is satisfac- 
tory (13) The French army uses 3 doses of 
the “triple vaccine” given at 3 week intervals, 
the Bntish armj'^ 2 doses of plam toxoid at 
6 week intervals The United States Army 
uses 3 injections of plain toxoid 3 or 4 weeks 
apart, a stimulating dose at the end of the 
first year, another during the month before 
departure for the zone of combat unless this 
takes place within 6 months of the stimulat- 
mg dose, and another dose at the time of 
injury The United States Navy and Manne 
Corps use a sirmlar plan except that alum- 
precipitated toxoid is used and the basic 
course consists of 2 injections 4 weeks apart 
The demonstration that the simultaneous in- 
jection of tetanus toxoid with diphthena 
toxoid or with tjqihoid-paratjqihoid vaccme 
or with both is not only feasible but actually 
results in a higher antitoxm titer (ig, 21, 27), 
is an important contnbution Tetanus toxoid 
can be easily given during the almost univer- 
sally practiced immunization against diph- 
theria m infants and may be given advan- 
tageously to those being immunized against 
typhoid fever 

Ramon (26) stated that after thousands of 
injections no reactions of anv moment had 
occurred Several anaphylactic reactions in 
Great Britain have been reported Cunning- 
ham and Parish and Oaklej' have each re- 
ported a case of nonlatal anaphj lactic shock 
VTiittingham stated that among 61,042 mem- 
bers of the Roval Air Force who w^ere im- 
munized, 2 had anaphylactic reactions and 


12 constitutional symptoms such as malaise 
and fever Seven of these had urbeana Few 
reactions have been reported in this country 
Jones and Moss (18) noted 2 delayed reac- 
tions consishng of local soreness and fever 
HaU (15) encountered 2 urticanal reacbons 
with the second dose of plam toxoid Sub- 
sequently (16) he encoimtered one delayed 
urbcanal reacbon and 2 reacbons with fever 
and malaise on the first mjeebon of an alum- 
precipitated toxoid On giving the second 
mjeebon of this toxoid to 1,800 of these 
persons, 7 had fever and malaise, 4 had ur- 
beana, and I had anaphylaxis The other 
500 were given another toxoid which he felt 
was more carefully washed, with no reacbons 
at all Gold (14) collected from his own 
expenence and that of other workers 1,700 
cases of pabents immunized with alum-pre- 
apitated toxoid m whom there were only 2 
cases of urbeana No fatal reacbons have 
occurred, and the reported mcidence of gen- 
eral reacbons of all sorts is surpnsingly low 
m view of the milhons of persons who have 
been unmunized Although there is no gen- 
eral agreement, invesbgabon to date tends to 
link the reacbons to sensitization to the Witte 
or Bema peptone used in the culture medium 
m which the organisms were grown There is 
reason to have confidence m the produebon 
of purer toxm by use of other media and 
methods of culture from which toxoids may 
be prepared which will cause no reacbons 
The efficacy of tetanus toxoid has been re- 
peatedly demonstrated in laboratory animals 
The present armed conflict is putbng to 
crucial test the protection afforded m man 
by toxoid Acbve immimizabon is compul- 
sory m the French and Italian armies, and is 
also used in the Russian army Though on 
a voluntary basis, a large part of the Bntish 
army has been acbvely immunized I can 
find a record of only a smgle instance of 
tetanus m an acbvely immunized person, a 
pabent reported by Simon and Patey, who 
had “an essenbally benign and localized form 
of tetanus” from which he recovered The 
campaign m Flanders and the evacuabon 
from Dunkirk gave mdisputable evidence of 
the value of active immunization (r, 25) 
Ninety per cent of the Bntish Expedibonarj 
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Force «rc nmntmirwL Each wounded man 
was to ha\-e been given 3 000 tmiti ot anti- 
toTin but because oI the force of drcmn- 
ftancei the majoritj of the wounded readied 
EnaUnd without haidng received any anti- 
tocm Among approilmitd} i 800 wounded 
men who were not Immuniied there were 8 
case* of tetanus there were no cases of tetanus 
among some t6 000 wounded who bad been 
actiruy immunised 
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THE CLINICAL SIGNIFICANCE OF THE SERUM AMYLASE 
TEST IN THE DIAGNOSIS OF ACUTE PANCREATITIS 

H McCORKLE, M D , and LEON GOLDMAN, M D , San Francisco, California 


I N the last few years a number of climaans 
have used detenrunations of. the level of 
amylase m the blood serum as an aid m 
the differential diagnosis of acute pan- 
creatitis This laboratory test has been used on 
the University of California Emergency Serv- 
ice at the San Franasco Hospital for the last 
zyi years and has proved to be of considerable 
assistance m making a diagnosis of acute pan- 
creatitis In the differential diagnosis of cer- 
tam other cases of acute, but obscure, ab- 
dominal disease the test has been of value m 
excludmg the possibdity of acute pancreatitis 
It IS essential that the techmque for the 
determmation of serum amylase be standard- 
ized, and its accuracy confirmed repeatedly 
before the results can be considered signifi- 
cant The normal range of serum amylase 
levels must be known, and their possible van- 
ations must be realized before a correct mter- 
pretation of the test can be made We have 
used Somogjn’s “saccharogemc” method for 
the determmation of amylase as well as his 
defimtion of the unit The amylolytic activity 
of the serum of any given normal person is 
usually very nearly at the same levd regard- 
less of fastmg, feedmg, kmd of food, time of 
day, exercise, etc (Fig i) Serum amylase 
activity m groups of normal persons is re- 
ported by most observers as bemg almost 
always withm the hrmts of from 8o to i8o 
units, though Lewison reported from 40 to 175 
umts as the normal range m his senes, and 
Comfort gave 320 units as the upper lirni t of 
normal In our mvestigations, vanations 
from the range between 80 and 180 umts 
usually did not occur m normal persons, but 
occasionally readings below the normal limit 
(that IS below 80 umts) were found m those 
apparently healthy 

From the Division of Surgery of the Umversity of California 
Medical School and the Umversity of California Surgical Service 
at the San Franasco Hospital 

Presented in the Forum on Fundamental Surgical Problems 
before the Clinical Congress of the American College of Surgeons 
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A considerable elevation m serum amylase 
almost always occurs at some time durmg an 
episode of acute pancreatic necrosis, acute 
mterstitial pancreatitis (acute pancreatic 
edema) or acute traumatic pancreatitis Sig- 
nificant elevations m the amount of amylase 
found in the serum rarely occur except m cer- 
tain phases of acute disease of the pancreas, 
although in certam mstances acute parotitis 
wiU cause a nse m serum amylase and occa- 
sionally diseases of the kidney are accom- 
panied by a shght elevation resultmg from 
unpaired renal excretion Renal disease with 
retention of amylase is readdy recognized if 
determmations of both serum and urmary 
amylase are made m all cases m which the 
serum amylase is only shghtly mcreased 
In the past 3^ years, 743 amylase deter- 
mmations have been made on patients on the 
Umversity of Cahforma Service at the San 
Francisco Hospital Most of them were made 
on blood serum in cases of suspected pan- 
creatitis, or m conditions m which differentia- 
tion of pancreatitis from other acute ab- 
dommal disease was diffi cult Other amylase 
determmations were made on bile, urme, 
peritoneal fluid, and fluid from cysts The 
serum amylase was studied m 43 cases of acute 
pancreatitis The lowest maximum readmg m 
any smgle case of this disease was 225 umts, 
the highest was 2,459 umts, and the average 
maximum readmg was 696 umts The average 
undoubtedly would have been higher had not 
a number of the patients entered late m the 
course of their disease when the amylase level 
was probably subsidmg In 35 of the 43 cases 
the diagnosis was acute mterstitial pan- 
creatitis (acute pancreatic edema), m 6 acute 
hemorrhagic pancreatitis (acute pancreatic 
necrosis) was diagnosed, and there were 2 
cases of traumatic pancreatitis (Table I) 

In more than 200 other cases of acute ab- 
dormnal disease the serum amylase test was 
used as a diagnostic aid to rule out the possi- 
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TABLE L — CASES OF ACUTE FAXCIEATIHS 
ttromu BY THE SEXmi AlfYIASE TEST 


TABLE tL — tEEUM AlfTLABE M DISEASt ( 
THE OAliBUUTOER AKD BILE I>CCTi 


Ac»U beuer fan fe paucj cMilB 
(Taocmdc McniaU 
Acnt* kitmUiIil pucrnthii 
(PuuTode 

Afst tnanaUc pucmtHn. 
Total 


Actt cl wfatyati U i 


2!- e 


I 


41 


bUJty of acute panarstltis. When the aja> 
laic test 1* done mthln tlie first » or j <iaji oi 
the acute Illaeis, a km or normal readioe a of 
coniidenbte value in cHmtnattng the udi 
hood of acute pancreatldi. 

Detennlnatioiis of aerum ani>isie were 
ma.de in cMsa of acute cWecystitia (Table 
n) Id 14 of the 43 the additki^ 
of acute pcncrcatitii was made because ^ high 
serum am^dase readings and In 8 of the 14 
the dlagnoiii was confirmed by operatioo or 
autopsy Acute pancreaUds was (Gagnosed 
In 6 of casea of dirooic ctulecyiotis because 
of high serum amyiaae readings (Table II) 
and in 4 tbe dlsgnmit vaa confinned at opera 
tioo or autops) Table n shows tbe senmt 
US} Use values found in tt cases of stooe io 
the comnxio docL Acnte pancreatitis was 
present in i of these in which the am>iase 
Ie\-ei was 1^75 units. 

Tbe foUowing case reports are easmples of 
the 3 m«fn types of proved acute pancreatitis 
that show great devatkuis m the serum amy 
Use level, namely panaeatfe oecrcisa inter 
stitial and traumatic pancreatitis. 

Cast AbaatenU jS ><m of an cooiplaloni 
of aem niftitric pain ndktiof t the back, a«o- 
dsted mtn oataea and roinituk| of S daya don 
tk>& There had been DO pcrrkns attsdu sad ibsrc 
wu 00 bbt^ of alcnhcattfo. Sbe appeared t be 
acutdr fU. Tm abdocaen was dbteoded, there nt 
ecchymock In tba flanks and Cnilan »Ip vas 
present A Urn tender mats vas palpated In tbe 
gUjatiri nm TTipe tet n p< ratuTt was desrees, the 
poise rat 4 and ibt whit bk>od count ,000. 
with 90 per cent polyTBoepbonnekar ceDs. Orl- 
Dsiysli sboaed trace of ilbomiB and sUsht fU 
ccanri*- The urmm ««yV*M as /,ty# nif tbe 
elrtlh day of the mnesi Tbe ktera Indei was js 
palifflt t cm p o s t are ranged between 0 and 

t dcjrtet. On serTral o cca sk w s sba der elo pe d 
pr^oond shock tssodated with cyanosis from 
hkh hs f t co T er Td tetnpoearfly fofloalaE trmas- 


ftedods of blood. On tbe teath day ef tbt daesse the 
epfnstric masa ns drained thrcn!|b a smaQ 
focUon, nder local amtheka A rmldenbfe 
aimnet of bemorrhape fluid a as foond tofct^ 
with nrcTCAis of f t and acute be uKaihs Etc aemsii 
of tbe pancreas. Tbe pwllea died ea tbe ekmth 
day At a t^wy aente pancreatic necrosis tad f ttr 
deienriatlcn of tbe Bret were found. Tbe taH Uid 
dcr and bfle ducts were aonnaL 

C a n A boosew if 44 yeart ef age h«A mia 
In tbe tpifastthitn and ri|bt n ppei qaadrajit of tlw 
abdomen with TomitiDS of 14 noara' dnialkn. Sbs 
had had a simikr attack weeks prerVaafy There 
was no hhloey cf akobcUsm. Teaderma ipam 
and rrboond lendcraess were present tkt ma b wrt 
the entire ahdeenen but aera most aaritd in the 
rtfbt pfier quadrant. Tbe tesipentma was 1 
defrm, tbe poise rat 04 and tbe wtdte blood 
coont ,000, with pfl per ent po fyp ocp hoe a i d ra r 
eeOa Tba oaiiy bDonoal fljxSns on aruafyik was 

faint trace cf albamU. Tbe lerel of the senn 
amaUse «u not dctrmlned at ths tlDS Tbsifiaf 
aoio was cute cbolrtratitk. At opmtioe tbe |U 
hladckr as foond to be aormil hot tbe paaatts 
was indarated and rdenatema. Tbt janpa awylus 
was sds rsntr on tbe irtt pcatopexatlre day Tbe 
coaraleKcnce was unerentful Sobwqoaair tbe 
padest hid aamerous rpr^edes of im 3 d abdowifwJ 
pain. A eery severe attack cf cpfivtnc paia oc 
mired abool yea Uter n^ alter >4 boars, sbe 
entered tbe bo«p(tal atai She appeal acatdy 

10 Tbe sbdeanes was Itsider and spastic thrcn|hoot 

with most eairked fiadum in tbe qftiUricai aad 
nffat apper qaadrast Tbe lessperatare was eo 
degnes tbe puhe rat and tbe wUu tfc™ 
coont jeo, ilh 8 per cent pofyinoepbocatletr 
ceiV Crinahni bowed faint trace a aH arm la. 
Tbe acfaw saifaM as r 4 wait/ on tbe first day 
and dye aajti(m tbe third day Tbe tucksnlaldsd 
Bpootaneomly 

Cany A boy 9 rtan of age bt by an tatano- 

hOe feO t tbe treet ttniing hsi left side aboct j 
bom before be entered lie bc^tal H coeopWard 
of aercre pain i tbe left upper abdominal qwaarant 
There u no ra^lw* a pain and 00 stanJ bag 
Tenkness refund tenderness, aad soasm w« 
preseat the left upper bdtminal qusdraat Tw 
Icmnermtara was <58 6 dearets. pnlM rite so, sao 
bfaodpreasnre jc/80. A bfooti meats bo ard 
wUU Wood celk, lib 55 per cent pofyawp^ 
nadeais. 80 per mat bemoglobfa, and ^ 

blood ceDs. Durtng 4 hours obserratioB, tbe^ 
dcMBmaf fitafiagi increased somewbst U seremy 


McCORKLE, GOLDIMAN SERUM AMYLASE TEST IN ACUTE PANCREATITIS 441 



Dsys 

Fig I This gnph indicates the results of a senes of 
serum •im>lase determinations taken on a normal person 
at % anous times o\ er a penod of 4 daj-s The readings arc 
\er> ncarU the same regardless of fasting, feeding, time of 
daj, etc. The shaded area designated ns "normal zone” 
represents the usual range of aanalions of normal serum 
am) lase lea els m a group of normal persons 
The scrum amslasc level a\as 2,117 wuli The diag- 
nosis v,as traumatic rupture of the spleen and trau- 
matic pancreatitis At operation, a large amount of 
blood) fluid avas found in the pentoneal ca%nl\ 
The spleen was found to ha\c been lacerated and 
was removed The tail of the pancreas was edematous 
and hemorrhagic The patient rcco\ cred 

Several tt'pes of tanattons that may occur 
m the scrum am} lase level durmg an episode 
of acute pancreatitis must likewise be con- 
sidered In order to understand these varia- 
tions a number of patients were studied over 
a period of several da} s and scrum amylase 
determinations w^ere made at mtcrs'als of from 
8 to 12 hours At the same time, an attempt 
was made to correlate the clinical course of the 
acute pancreatic disease with the vanations 
m scrum am} lase In this study we noted 6 
U^pes of vanation of the scrum amylase level 
m acute pancreatitis (i) sharp nsc and fall 
to normal, (2) sharp nse and fall to subnor- 
mal, (3) fluctuations (following the clinical 
subsidence of acute pancreatitis), (4) sus- 
tained high levels, (5) sccondar}"^ elevations, 
and (6) shght increases 

In the following discussion a ease report is 
given to illustrate each type 

I Sharp rise and fall lo normal A sharp 
nse m serum amylase almost alw'ays occurs 
withm a few hours after the onset of acute 
pancreatic disease, and the level usually re- 
mains elevated for from 24 to 72 hours, and 
then declines sharply mto the normal zone 
(Fig 2) The height of the nse of the serum 
amylase level durmg an episode of acute pan- 
creatitis does not necessarily reflect the 
seventy or indicate the type of the acute pan- 
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Fig 3 (Case 4, male, aged 38 ) Sharp rise and fall 
of the scrum am) lase level in a case of transient acute in 
tcrstitial pancreatitis associated with acute alcoholism 

crcatic disease The decimation in the curve 
docs not a]wa}’s correspond exactly to the 
subsidence of the acute process, but often it 
does in the acute interstitial type of pan- 
creatitis Occasionally the level of serum 
amylolytic actixnty declines more gradually 
than usual following an attack of acute pan- 
creatitis As far as we know at the present 
time, this latter findmg is of no parbcular 
significance 

Case 4 A man 38 years of age had been drinking 
considerable quantities of alcohol for several days 
before the onset of his illness For about 48 hours 
prior to his entry into the hospital he had had severe 
burning epigastnc pain radiating to the back He 
vomited once There had been a similar attack 3 
years before His abdomen was tender throughout 
with maximum tenderness m the epigastrium and 
some spasm in the same region His temperature 
was gg 6 degrees and pulse rate 68 Unnalysis 
showed a trace of albumin but no sugar The white 
blood count was 26,200 with 89 per cent polymor- 
phonuclear cells Serum amylase studies were taken 
twice daily (Fig 2) The pain and tenderness had 
subsided completely by the day after entry to the 
hospital but shght spasm remained in the epigas- 





trhuD. On the third dtjr tbc ptU«Bt b«<l ao trvp 
tcm or dcm ot hhi dbrv^e utd Ht the bOKptuL 

1 Slwp rist and Jail la nhuamal Itrri 
The dn«l ezplanitioQ Uk dip b«lov tl» 
Dormil toot th«t toaudma occun In ncutc 
ptnottUtis hu DOt beta aud« tlthoughreott 
otaerPCTi bdieve tlat the ertremeh low le%TU 
coiTcsMod to episode* d ImpeinBent o( 
bep«tlc imtction. The poulbfli^ Out the 
DomiiJ zone of >enim unrlase urtiv-ily tbould 
be reduced to Indude lower readlofs (bdow 
go units) must also be considered 
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(wtlrst ppeand ( Im p * ore hut bnaw of thr 
•erm trndew ma lag la iV nght Vpn 
qusdn t cat cbofrcvultit «*« evipettrd dot 
Osto^teoiN «tj dcDT vrdet local amtheda TV 
bhdaer w fnrtaayj cad emu/onf ccJoiA. 
The emytaw the prrltooecl fluid a* 80 S uhi 
sad that la the Ule yo oarti The cai) bw Vrtfa 
to th bfand aenrm are ihovu lo FTpie j. Oa tV 
aeveateoUb da after eoti) the patfeat had 

•eroed Itari of Bodmietr lerere p^ and Uadrr 

iMM Id the right upper qoadraat that tohdded 
vithj 48 bouia CankacicfTaphy ahowed -a cal- 
cole^ t the lover rad of the cotnmoo doct. 


Case 9 (Hg 7 ) also tUustrates this faQ of 
the icTum amvlase le%Tl below the Dormal sooc 
following an attack of acute poncreaUtlv 

Fluclaalionj within the nonnal *oec and 
sUgfaU> alxA’e and below tbc usual oonial 
range ffrooi 80 to 180 anils) occur rather frC' 
cpieat!) during the di%-i following an qrisodc 
of acute pancreatitis At present, the signifi 
raiw of these floctoatioiH is ootoown. The 
■abnormal readmp mentioeed are oftm 
a part of llm fluctaating cun-e as mav be seen 
fn nfurc 4 - 
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Fig s (Case 7, male, aged 49 years ) Sustained high amylase levels m a case of 
acute cholecystitis and acute pancreatitis In this case the serum amylase remained 
elevated for 4 or s days foUon ing the subsidence of signs of acute pancreatitis Sus 
tamed high amylase levels are more often associated with a continuation, extension, 
or progression of acute pancreatitis 


1 



DayB 


Fig 6 (Case 8, male, aged 47 years ) Moderately high secondary rise m serum 
amylase level that developed following the subsidence of the signs and symptoms of 
an attack of acute pancreatitis In this case there were no symptoms or signs of 
exacerbation of acute pancreatitis to correspond to the secondary rises m serum amylase 


of 1 month He entered the hospital complaimng of 
severe and constant epigastnc pain associated with 
nausea and vomiting of 18 hours’ duration The 
abdomen was obese and spasm and tenderness were 
noted in the upper part of the abdomen The tem- 
perature was loi 6 degrees and the pulse rate ri6 
The white blood count was 17,300, with 80 per cent 
polymorphonuclear cells The unnalysis showed a 
trace of albumin but no sugar The serum amylase 
levels are shoivn in Figure 4 The pain and abdom- 
inal findings subsided in 24 hours, but fever and 
vomiting continued for several more daj's 

4 Snslatned high amylase levels may be 
assoaated ■with a continuation, extension, or 
progression of acute pancreatitis, or with 


acute exacerbations of pancreatitis occurrmg 
at very frequent mtervals Case 7 demon- 
strates sustained high amylase values 

Case 7 A man 49 years of age complained of 
cramping pain which began in the left upper quad- 
rant and radiated to the left shoulder and back 
He was nauseated and vomited several times There 
was a history of chronic cholecystitis and occasional 
episodes of severe cohe in the left upper quadrant, of 
10 years’ duration There was no history of alcohol- 
ism The patient was jaundiced, the abdomen was 
moderately distended and there was tenderness in 
the entire upper part of the abdomen, most marked 
in the epigastnum The temperature was 98 6 de- 
grees and the pulse rate yas roo on entry Blood 
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cmol tbowed 7 600 wWte Umd crfli, wtth 6S per 
cent poljnacupbooocWr*, The orine amtAtned 
bOe bat wu otberwlM DegEttre On tba iDorni^ 
tie Jerenth dej ifler enur lie pitktu bed eewe 
paio in tie Wt tipper qoaaruit with nioM, Tomlt 
log. and epicartM tendcro m . Tie while blood 
coast wu 1^100 and artnalfiii liowed a koarp 
tries of albi mi l n Tie teram aarhM readkfs sA 
sbovQ I FbOT 5. Tie dla^tMati wu aorte paw- 
aeatltk ad aoite aad eirc^ cidecTidtb viti 
ktens. Tie acme aMoroinsI ipmptotoa ad it(Bs 
Mbalded orer tie aext 3 dapi, bA w aniTdaie Iml 
rwralned dented for cnere tiaa weei a5d |rad- 
oiQp dedined Into tie normal toae (Ftf. 5) Opera 
dott wu perfortBed dnrtnf qoleseeat poM. Tie 
gaH bbid^ «u (tm somewut inflamed and ede- 
matiOT and coalalaed manr caVnIl, tie commoa 
dact KU enk/frd aod contaiited larfc toft vtoae 
and tie pancreai w» enkr(ed and Indiuated. 

5 Acufe exoeerhelhtu of puKreaddt are 
often reflected In the graphic corves of tentm 
amylase teadmgi as secondary elmtloos 
whra the pabent has had nxne than one epi 
sode of aente pancreatitis while tmder ob- 
servation Case 5 (Ilg 3) serves as an exam 
pie of a case of acute pancreatitis In which 
there rras an exacerbatlin of the dlseaK while 
the padent was In the bospItaL Occasbnally 
these Bccondary nses In the level of aenim 
amylase folkfw a few days after an attack of 
acute paircreatltls wfthoot subjecthv or other 
objective findings iodkatlvc of an exacerha 
tkn of the disease After the subsidence of an 
qrlsode of aente pancreatitis, a rise In the 
serum amylase, not neccssarfly acoourpanled 
by abdominal pain may be caused by the 
manipulation of the pancreas that ion>etin»es 
o ccu r s during the coarse of surgical proce 
dares on the bfle doct. 


Ca« 8 \ man 47 yean of t|r CTunrialafd of 

*fw».cpip^F*iQ ndTwnJtlatof^dan «fin 

two. H isd bad DO abdomloal pin or bdijtrnfci* 
rreriotaly Hr bad oted tktbof iDan7>nn brfarr 
Ml noee rrcmtJy Tbr bdomrn ai raodentdr 
diitr fldrd ad fronmllttd tMdrrorw aad itwm 
wtie meat mt Ved roead umiaicni. TS« tm- 
pmtarcaai loodcfTO aad tic pobr nteSo TV 
abteUoodcooJitnu 5400, *ilt 87 prr cwt pojy 
iBorpbooaaesi etUt. Tria arinalyib laa arpth 

Tie bdomlfial pain aitd Im^Tux] ubddrd carr 

period of 3 day* and tie patint remaJard free from 
STiDpaooB tiettaftn darti^ i]s ivipiuituioe. TV 
•ema amykie JertJ, ioiarer n»e t 330 ««iU t* 
lie nlnli day fioofi tierr were so ijuiptou a ar 
•icnof dWueattiatUiBr(r%.6) Ofmtfamww 
perfumed djuinf a q sl escrot period, ilild ciroak 
cboiccvsdlif and rdem* and Isdmtloo d tie entin 
pssotusrrefoand Choleeyvtrttoay vu doee. 


d SJltkl incTf^sa f» Uh strum tmrtax m 
of rcUdrelv less diagnostic value iKan are the 
moderate or Urge Increases that nsoally sc 
awnpany the early eonne of acute pajicrra 
Utla. Slight elevatjons In serum amvlsse 
however may be coDaidered u soaeabat 
more significant when they’ art foond b pa 
tlenti who present themselves late b the 
course of acute panacatlc dbease or Just 
after the Hbddem of a tvpical epbode of 
acute abdominal pain. Case 9 is flmstritit'e. 

Cux 0 A vocuB 69 yean of an compilaJDed of 
wrm r^futrk pats si romltlsf of 14 iixn 
dontloD. Sie iad had no aidoctteal dbcTM/ort 
piwrioQify and tim v«i ao hiStorr of alcoioina. 
slarird tadmesi ai pr u rat Is tie rptyst ma 
The Insperatwre wu 00 dyers and tie p«be 
rate 70 Tie fafood cooBt liowrd 7 Too kt 
blood ceOs, wtlb qo per crat pofymoipbMreciesTV 
Tkenrisa tbosred a trm« of atbirodn. Tir paJ o w 
tead uiMj a wihaJded cmpletHy orer lie rmnfn* 
4 boon. Ti |aD btadder sbintBed aocaaBy ij 
cbolccyUofnpiy Figure 7 liows lie senna 
detmsisatiODi. 


If the dinkaJ picture b less typical of acute 
puuTradtb, thw slightly beretsed ternm 
amylase readings must be amsWefed equiro- 
rnl Thb Is seen m Case o 


Cao. !>. A womas 6j yean of fe coeopkised of 

wreie pals la tie right otgwr ^adraat, Uiai^ea 

ind Tomhiitg of day d nuioo She 

IcukriyUL Hrr peertowi iitory PigiettM du^ 

jMjrcyrtftu of mas yean doratieai. Sbe»« 
JcoicioccriiooaJlr Tiefe ™ trtdrry^ tto^ 
Wt the entire bdoearm, imwt aiarted la tie urt" 
ifil quadrant iere •pa'is ai a^ pc^t- i *' 
napoattrewa^W drireei aad tie pcl« ret 7 
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Fig 8 (Case 10, female, aged 63 years) Tie sight elevations in the serum 
amvlase level are of relatively less confirmatory value m this case in which the clinical 
findings are not typical of acute pancreatitis 


Blood count showed 9,300 white cells with 86 per 
cent polymorphonuclears The unne showed a 
trace of albumin but no sugar The symptoms and 
signs of illness subsided over a penod of 3 days 
The gall bladder was visualized normally by chole- 
cystography The serum amvlase readings are shown 
in Figure 8 

SUMMARY 

The laboratory determination of the serum 
amylase is a valuable diagnostic test in acute 
disease of the pancreas Moderate to marked 
elevations in serum amylase activity occurring 
early m the course of an acutely painful ab- 
dominal condition offer confirmatory evidence 
of acute pancreatitis The serum amylase 
test is also of some value m the recogmtion 
of acute pancreatitis occurring as a comphca- 
tion of cholecystitis or disease of the bile ducts 

The hmitations and possible variations of 
the test for serum amylase must be known 


before its diagnostic value can be realized 
Withm these limitations the test may often be 
of considerable assistance to the surgeon Siv 
vanations that may occur m the serum amy- 
lase during, and immediately after, an episode 
of acute pancreatitis are described 
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the effect of distention of the small intestine 

ANOXEMIA AND OXIGEN THERAPI UPON THE FLOW 
OF BILE AND URINE IN THE DOG 


RcUtion»h\p to the Hepitorcnil Syndrome 

J G SCH.NEDORF MJ) «d THOMAS G ORR, XLD F A-CS k*ma Gty Kmu 


T H£R£ hu been roudi fpeeulttkn u 
to the came of the combined failure 
of liitr and kidnej fraction and de 
generation in Kizne caae* of hjlcaunal 
ob*tructioii,pcritonltta,h\-perthyTDklisnj and 
bum*. We hare tried, tbrofore to inrcalt 
nte the ponfble exlftence of a phytkkktgical 
baii* for the ocaurence of the hq^atorenal 
tyndrome in theae condition*. 

W c fim Jtudled the effect of diUentfon of 
the entire amall Inteitine upon the ffo^of bile 
and orioe Theae expertment* were perforated 
upon zo dog* Uited for i8 houn and aoe*- 
thetiaed with aodiom pentobarbital (je miTU 
grim* per kffognm o( body areight Inti* 
vraoosly) The blood prewure vu recorded 
from the cinnuUted left carotid artery The 
re^ratkm was recorded from a beHowt 
around the diett of the dog BQe Sow wa* 
itudled in 7 dogs by cannulatiDg the common 
bOe duct dote to the duodenum after tigabon 
of the cyitlc duct near the common duct. The 
drop* erf bOe were recorded by an electncal 
reconkr A ligature ns platid around the 
duodenum and a large cannula waa tied Into 
the tetminal Ocum vhich wa* al*o Lgated 
dhtal to the rannaU. The cannuia wa» at 
tached to a mercury manometer and an infla 
don bulb by of a Y tube The ab- 

domiml wall wa» dosed with heavy *ffk tot 
ure A control basal flow of Wlc wa* then 
obtained after an Interralof about 30 minute*. 

Intestinal dutentioo was maintained at 
preiturei of *o 40 and 70 mUhmeter* of 
mercury for a perwd of 30 roinotc* each 
Oxygen wa* administered by mean* of a naaal 


\ji»mCcncat«Z a » y «. 


r mnnJ h tlia Ftn 
Mm CWoI CatV 


catheter to determine what effect It had upon 
the bOe flow with the Intestme dhteoded to 
pressure* amounting to 40 and 70 milhmcten 
of metcuiy 

The excretion of urine wa* studied In s 
wrnntr manner upon 3 dogs. Fjf4i ureter wa* 
ouinulated and me flow of urine was recoeded 
00 a revoKIng tomograph dram by electrfcal 
recorder*. A uniform mild diuresh wa* mafn- 
talned by the continuoc* Intravrooa* drip 
adtminiitratbft of 1000 cubic centlmetm of 
pbyiJoio^ sodjram chloride loiutlon over a 
period of 4 hours. In all of the eroe rim eata, 
eapeaal care was taken to aroid the kaklng 
of the casnuUs when the intestiae was iSa- 
tended 

Renlis Intneoteric pressures of to and 40 
nuUlmetos of mercury resulted in a decrease 
in the bDe flow of 7 to 42 per cent below the 
control level in 6 of the 7 dogs (Table 1 ) 
Dog 6 showed no change. These pressures are 
OK^Daiable to Intraentcric pressures In human 
casa of Intestinal obstruction reported by 
Wangeatetn. Since higher pressure* tniv 
occur in some dinicaJ case* 01 iotestlaai ob- 
ftruction we dhtended the Intestine to a 
pressure of 70 mUJlmeteii of mercuiy ind 
found a further decrease in the bOe flow in 4 
dogs. Oxygen therapy lessened this Inhlbltloo 
in all of the dogs treated 

Nentju* reflex inhibition of the flow of 
urine did not occur upon dotention of the 
small Intestine* to pressure* of to, 40, 60, and 
^ nuUlmeter* of mercury An Incresw In ibe 
urine flow from ii to 8 per cent occun^ 
(Table II) This was attributed to an In- 
creased blood flow through the kidneys- 

The blood pressure In each Imtance w« 
not significantly altered by diftentkm of t« 
small Intestine 
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CABLE I — EFFECT OF ACUTE INTESTINAL DIS- 
TENTION UPON THE FLOW OF BILE IN THE 
NEMBUTALIZED DOG 


Intraenteric pressure in railUmeters of mercury 


Dog 

No 

20 

Per cent 

H 

^0 

Per cent 

70 

plus oxygen 
Per cent 

Control 
after 
release of 
pressure 
Per cent 

I 

— 16 

+ s 

+ 5 


— 16 

2 

— 20 


■ — 26 


—36 

3 

—15 


—30 


—30 

4 

— 16 

— 22 

— 16 

— 5 


5 

—28 

—42 

—38 

—23 


6 

0 

0 

—IS 

0 


7 

— 7 

— 14 

—42 

— 7 

0 


The depth of respiration was decreased and 
the rate was increased hy distention Oxygen 
therapy decreased the respiratory rate and 
lessened the depression of bile flow produced 
by distention of the small intestine 

The second part of this investigation was 
concerned with the efllect of anoxemia upon 
bile and urme flow in 10 nembutalized dogs 
The blood pressure, respiration, and the flow 
of bile and unne were recorded upon each dog 
as previously desenbed Mixtures of 5, 10, 15, 
and 20 per cent oxygen with mtrogen and 100 
per cent oxygen were administered by a 
Heidbnnk gas machine Each rmxture was 
breathed for 30 minutes before and dunng the 
time that a tracmg was taken Five per cent 
oxygen was given as long as the animal could 
tolerate it This was usually found to be 5 to 
10 minutes 

Results Inhalation of 1 5 per cent oxygen m 
nitrogen for 30 to 45 minutes resulted in a 16 

TABLE n —EFFECT OF ACUTE INTESTINAL DIS- 
TENTION UPON THE SECRETION OF URINE 
IN THE NEMBUTALIZED DOG 


Intracntenc pressure In nuUimeter* of mercury 


Dog 

No 

20 

Per cent 

40 

Per cent 

60 

Per cent 

90 

Per cent 

Control 
after 
release of 
pressure 
Per cent 

t 

+11 

+26 

4-S0 

4*81 

— 12 

2 

+ 120 

4-100 

4-360 

4-80 

4-80 

3 

+S7 

—18 

4-12 


—14 


TABLE in —EFFECT OF INHALATION OF VARI- 
OUS OXYGEN CONCENTRATIONS UPON THE 
FLOW OF BILE IN THE NEMBUTALIZED DOG 


Per cent oxygen inhaled for one half hour 


Dok 

IS 

Per cent 

1 

10 

Per cent 

5 

Per cent 

100 

Per cent 

I 

—25 

— 7S 

— 62 

0 

2 

—18 

—31 

— 100 

-8? 

3 

-fio 

—24 



4 

0 



0 

S 

“31 


—73 

-Hi 

6 

— 16 

-38 

—65 

—17 

7 

— 20 

warn 

—86 


8 

—SO 



26 

9 

-11 

— 26 

—33 

21 

10 

20 

—66 

—73 

—33 


to 50 per cent decrease m the flow of bile below 
normal and a 13 to 69 per cent decrease m the 
flow of unne below normal in 10 nembutahzed 
dogs (Tables III and IV) 

Inhalation of mixtures of 10 and 5 per cent 
oxygen with nitrogen caused a further de- 
crease in the flow of bile and unne Acholia 
developed in 2 dogs and anuna was noted in 
5 dogs 

The inhalation of 100 per cent oxygen for 30 
to 45 minutes after the anoxemia resulted in 
an increase in the flow of bile and urme above 
that which was observed dunng the anoxemia, 

TABLE IV —EFFECT OF INHALATION OF VARIOUS 
OXYGEN CONCENTRATIONS UPON THE FLOW 
OF URINE IN THE NEMBUTALIZED DOG 


Per cent oxygen inhaled for one half hour 


Dog 

15 

Per cent 

10 

Per cent 

5 

Per cent 

100 

Per cent 

I 

—45 

—80 

-87 

— 20 

2 

—64 

—72 

— 100 

— 61 

3 

—69 

—71 



4 

—52 

—70 ; 


—19 

S 

—56 

— 74 

-87 

— 68 

6 

—33 

— 16 

— 100 

— 8 

7 

—66 

—75 

— 100 


8 

—13 

—73 

— 100 

4-5 

0 

—38 

—57 

—69 

—42 

10 

—30 

— 100 

— 100 

4-33 
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m 3 dogi the flow wu locre&sed abo\T the oor 
nudctmtrol !e% eL 

SUVUAXY 

The results of onr mvcstlgatkmi to Iftr 
indicmte that there is a phyiioktgkal basb for 
the combined ftilurt of liro and kldnej fane 
tioQ in some cases of mtestinal obatrrKtton 
LIntt function is first impaired by a nerve re- 
flex inhibition due to distention of the In 
testiae 

The anoxemia present in cases of te\Tre 
intestinal dlstenti^ hyperth>Tntd fsm and 


bums may produce a maiied decrease in 
the formatsoo of bUe and unne. If rmH this 
mav be a predtsposmg cause mahlng the Hm 
and kddn^ more sosceptible to other lo- 
Jutious agents. In some instances in wfakh tla 
anomnia is severe, It may be the primary 
factor responsible for the combined filhuT d 
liver and kidne> function and b some in- 
stances may pit^uce an acholia and anum. 

Inhaladonsof h^b coocentrationsofoxygn 
are indicated when anoxemia ts mspected as a 
factor b cases of impaired liver and kidney 
function. 



PRINCIPLES OF PLASTIC SURGERY IN THE TREATMENT 
OF MALIGNANT TUMORS OF THE FACE 

HERBERT CONWAY, M D , F A C S , New York, New York 


M alignant tumors of the skm 
occur most frequently on the ex- 
posed areas of the body, es- 
pecially on the face, therefore, 
the appearance of the lesion or the mcrease 
in the size of a long standmg cutaneous 
growth IS recognized by the patient early in 
the course of the disease However, the path- 
way open to him is an uncertain one, since 
there is conflict of professional opinion as to 
the ideal method of treatment for malignant 
lesions of the skm Fear of facial disfigure- 
ment as a result of treatment is uppermost m 
the mind of the patient Undoubtedly it is 
due to these factors that a high percentage of 
malignancies of the face are recurrent lesions 
when they are presented for surgical excision 
In the management of the slowly growmg, 
nonmetastasizing basal cell carcinoma of the 
skin, as well as in the more rapidly developing 
and metastasizing epidermoid carcinoma, the 
responsibility of the profession is great, for 
the vast majonty of these lesions are curable 
if treated by an adequate method early in the 
course of the disease If allowed to invade the 
bony structures of the face and head, they 
may be the cause of death Therefore, it must 
be clear that the cardinal pnnciple of any 
treatment which may be employed with safety 
IS the complete destruction of the lesion The 
general practitioner, in his advice to the 
patient with an early mahgnant tumor, must 
select one of four methods of therapy electro- 
desiccation, x-ray therapy, radium therapy, or 
primary surgical extirpation Reports m the 
hterature concermng recurrent carcinoma of 
the skin indicate that the percentage of recur- 
rence following electrodesiccation is suf- 
ficiently high to justify condemnation of this 
treatment Although x-ray treatment is an 

From the Department of Surgery of the New York Hospital 
and Cornell Umversity Medical College 
Presented m the Forum on Fim^raental Surgical Problems 
before the Clinical Congress of the American College of Sur 
geons Boston No\cmber3-7 ig4i 


eflficient method of deahng with basal cell 
carcinomas, especially since it does not entail 
hospitahzation and leaves minimal disfigure- 
ment, it has the disadvantages that therapy 
must be planned upon information obtained 
from biopsy and the entire growth is not 
available for microscopic study Also the 
scarring of soft tissues produced by the ray 
may make it difficult to recognize a recurrence 
Radium therapy has many of the same ad- 
vantages and disadvantages as has x-ray 
therapy The deforming scar which follows 
radium therapy often necessitates subsequent 
plastic excision Surgery alone offers the 
satisfaction of complete extirpation of the 
mahgnant lesion and, m addition, the speci- 
men IS available for microscopic determmation 
of the extent of its invasion The smgle ob- 
jection to surgery is the problem presented in 
the satisfactory restoration of the contour of 
the face— the appearance of the patient If 
the removal of a mahgnant tumor of the face 
results in serious disfigurement, the patient is 
confronted with new difficulties, both eco- 
nomic and psychic, such as the loss of his job, 
or the development of an mfenonty complex 
due to self-consciousness of his deformity It 
is the object of this presentation to point out 
that, with a knowledge of the pnnciples of 
plastic surgery, mahgnant tumors of the face 
can be treated successfully by surgery when 
first diagnosed and that the final cosmetic re- 
sult IS equal to or better than that of any 
other method There is the additional satis- 
faction of knowmg that the lesion has been 
removed completely Once the lesion recurs 
following adequate pnmary irradiation, rad- 
ical surgical extirpation certainly is justified 
In this presentation certam prmaples of 
plastic surgery will be emphasized which come 
mto play in the treatment of malignant lesions 
of the face and the subsequent restoration of 
appearance and function If utilized by sur- 
geons, they serve to place a high percentage 
449 
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of aronoma* of tbc £icc fa the procp which 
can be trtalcd tttiilictoril) h\ *iirxCT> If 
cardooma of the face fa to be dealt with bj 
the furgeon, be ihould be familiar with and 
adhere to the foflowing pnnapics 

r Generous estimate fa advance, of the 
tissue which roust be removed with the lesfcm 

1 Consfderation of Langct a line* of elas- 
tjdt\ of the skin fa planning the faoaioD 

3 Use of the temporary Thimch gnfL 

4 Indications for the use of free gnXta of 
shin deniva, fat, fascu, cartilage and bone 

5 Use of pedunculated 

6 Indicatrons for the use of prostheaea. 

rtATtmes 

From September 193* to September 1^0 
ciactlp 100 patients were treated b) surgery 
at the New \ ork Ho^tal for malipnancv of 
the skin of the face and r>eck. hfatofogicai 

daacficatioQ of these tumors of the skfa of 

the fact and neck is presented fa Table I 

TABLE L— HtSTOLOOICAL CLAASOTCATIO'C 

Otm 

SastJ cr8 cardaos* 40 

Rceaneat basal ctU carmsa 4 

Re ra/ r ai t basal (dl card mam B>a<llat boa« 
rotderaaad cardtntM 

R<CKrrait (pUmaoM caroaoeM 1 

CpidrmSd caiditariM anadnif boat 
Ktcaimt rpidonoatd cardoocu tmadiDc boAc 
rpUonootd cardoocaa of 1^ 

itriaanaareocM 4 

S tat flaad txrdmiCM j 

FpttbdmM a dtnrjd ta ejitlctso 
^ ilnaarcDOa 

FtetMajcnoa is uttna bone 
iltoitatk carrloetiM froci tbpriid 
iB^sAIBc sUq 

Basal crll caranama It should be stated 
here that it Is not a fi«d policy to treat all 
Kt^s? ceD carefaomaa of the skin fa sorgical 
dcision \ rav therapy is an cStdent method 
of dealing with these growths and ms) be 
carried out without the eipense of bo^talixa 
boa- Thus do time ts lost from work and the 
therapi » effectii’e with minimal faaal dfa- 
figuremenL Howc%Tr it is Interesting to note 
fa a stud} of Ibe 40 cases of basal ceO car 
dnomt that pdmax} surgical erdsKHi in 
tumors of the skin Is as effective as x ray and 
that the cosmetic results compare favorably 
with an\ other method. The fofk)w-up 00 


thcae cases shows that out of 40 there wu 
only I which recurred following pnmaA sur 
gical adifcrn Thirty nine cases are free from 
dfaetse 3 r jears after opetatkm tbc rate of 
fursnvil for 3 >-ean without dfacaae, therefere, 
U ^ 7 per cent the 5 atot disease free sur 
yfi-al rate Is 90 per cent The iwtbod of 
surgical treatment emploitd fa these caws 
was as follows simple eidsion so <•:<*<•« rt 
cfafon and thick split graft 9 cases cxckkin 
aiKi whole thickness graft, 11 Tbc 

anatomical dfatifbution of lesions fa thew 
40 cases was as foUenrs on the nose ii cues 
cheek, 9 neck j c>elld 5 chin, 3 car 3 
temple j forehead, s hp i 
E^iUrmoid cantmoma Because of the hljh 
degree of malignancy of the epidermoid car 
doomas and their tcndenc} to metasts<ue 
surgery fa advised for them as a prhnirv 
method of Ueatment In the period of time 
coAtredby thissurvn ucasesofepldermoU 
caicisoTTU of the tlfa of the faa and neck 
were treated fa primary surgical eiridna 
Anatomically these were distr^ted u fol 
Iowa 3 cases of the ear 3 of the nose t of the 
cheek 3 of the trmpk loftbeeyebdt The 
methods of surgical treatzoent were as follows 
altDpW exoskm fa 8 cases eicuioa and whole 
tU^^exs graft fa i erdsion and thick split 
graft fa 3 erdsion and ibdfag flap fa r case. 

yietastatic cervxal pfands hase been re 
moved by block dissection or treated bv i-nv 
tberapy Three of these patients were op- 
erated upon iufEdcnU\ Jong ago to be re 
ported as 3 yrar cares. The follow-up at tbc 
present time shows that with tbc accptkm of 
1 patient who died of heart disease i year 
after operation all are free from dacasc it an 
average time of 1 rears after operation. 

fUcurmf batai cHl carcinoma In thl* fatcr 
cstfag group there are 15 cases loduding i fa 
which the recunenl growth had invaded the 
frontal bone The prcvioas treatment re 
cesN'cd by these patients Is listed as foOowi 

r»-n 

i-tm/ lierifi7 doMJTt ^ 

\.raf ihmfif &mDan 4 uLot* 

RmJms) tbenpr USOUJ odLbm ^ 

D«HT>tJao 

Elrttne Mvlk 
SuiiMal Fsckui 

Crnoimzam 

MctbM) at xbfT*py 
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TABLE n —MALIGNANCY OF THE FACE INVOLVING THE BONE 


Cause 

Lesion 

Operative treatment 

Result 

I 

Sarcoma m\'adinfi maxilla 

RMection of mojnll* temporal flap 

1 Well after 3 jears 

1 

Squamous cell carctiwina in\'adinp maxilla 

Resection of maxilla temporal flap 

Well after 4 years 

3 

Recurrent basal cell caicinoma invading 
frontal bone 

Resection of frontal bone and upper e> did scalp flap 

Well after 8 years 

4 

Recurrent fibrosarcoma invading mastoid 
bone 

Exasion of tumor and external ear cautery of bone 
prosthesis ! 

Well after 2 years 

S 

Recurrent adamantinoma of mandible in 
^^ldlng sUn 

Resection of mandible with parotid gland and sacrifice 
of faaal nerve prosthesis 

Well after i >car 

6 

Recurrent epidermoid carcinoma Invading 
orbit and temporal bone 

Extirpation of orbit resection of orbital bones 

Died 8 months after operation of 
direct extension of lesion to brain 
and distant metastases 

7 

Recurrent epidermoid cardnoma Invading 
skull 

Resection of portion of panctal and frontal bones over 
sagittal sinus thick split graft 

Died 5 days after operation of 
meningitis and septicemia 


The anatomical distnbution of the lesions in 
these cases was as follows 5 of the nose, 4 of 
the cheek, 3 of the eyelid, i of the temple, 1 of 
the forehead, i of the neck The surgical 
treatment m the management of these recur- 
rent lesions was as follows excision, 2 cases, 
excision and thick spht graft, 6, excision, and 
whole thickness graft, 3, excision and slidmg 
flap, 3 , excision, sliding flap, and resection of 
frontal bone, i case In all but i of these 15 
recurrent tumors the pnmary treatment was 
other than surgery and m 12, or 80 per cent, 
the secondary radical excision gave a good 
chnical result One tumor recurred i year 
after and another 6 years after radical surgical 
excision A third patient could not be fol- 
lowed Of the remaining 12 patients all are 
free from disease for penods varying from i to 
8 years Eight patients were operated upon 
suiSciently long ago to be reported as 3 year 
cures, 2 as 5 year cures, the percentage of 3 
year cures, then, is 90, of 5 year cures, 66 
These figures serve to emphasize the serious- 
ness of recurrent basal cell carcinoma of the 
face It IS unfortunate that the pnmary treat- 
ment of these relatively bemgn lesions of the 
skin IS madequate so often The most likely 
explanation of the situation is that simple 
methods of therapy afford cures m a high per- 
centage of cases, the i>otential danger of these 
early lesions is not sufficiently emphasized, 
and there is a tendency on the part of both 
physicians and surgeons to be hesitant m rec- 
ommending surgery in facial tumors because 
of the fear of disfigurement from postoperative 
scars 


Recurrent epidermoid carcinoma This group 
includes 9 cases, in 2 of which the recurrent 
lesion had invaded the underlying bone The 
primary treatment m these cases was as 
follows 

Cases 


X ray therapy, adequate dosage 1 

X ray therapy, amount unknown 3 

Cautenzation a 

DesiccaUon 1 

Radium therapy i 


The anatomical distribution of the lesions was 
as follows 3 cases of the neck, 3 of the eyelids, 
1 of the forehead, 2 of the scalp Extensive 
surgical resection was necessary in all of these 
cases and the surgical treatment comprised 
exasion m 3 cases , excision and whole thick- 
ness graft m 2, excision and thick spht graft 
m I, exasion and prosthesis m i, excision, 
resection of skull, and thick spht graft in 1, 
excision, resection of orbital bone, thick spht 
graft m i Seven of these patients (78 per 
cent) survived operation and have been free 
from disease for a period of time varymg from 
I to 7 years One patient died i year after ex- 
tirpation of the orbit and removal of a portion 
of the temporal and orbital bones There was 
I postoperative death following excision of a 
portion of the skull for infected carcinoma of 
the scalp The fact that this was a case m 
which it was necessary to carry out extensive 
resection of bone calls attention to the in- 
creased danger of radical excision when the 
growth has mvaded bone 
There were 7 cases m which the lesion of the 
face had involved the bone These are hsted 
in Table II 
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Fig 3 Case 3 a, Tumor of the skin and cartilage of the 
nose in a 32 year old man, the tumor proved to be metasta 
tic from carcinoma of the thyroid b, c, d, e, Show the steps 
mvolved in primary reconstruction of the nose after 
through and through resection of the skin, alar cartilage, 
and mucous membrane b, The outline of a flap of skin 
from the upper portion of the nose The epithelium was 
excised from the region infenor to the flap as indicated 
by the dotted area c. The flap is swung downward to 
line the nose d, The distal end of the flap of skin has been 
turned back on itself to pronde a smooth cutaneous margin 
for the nostril e, A whole thickness ^aft sutured m place 
over the raw area f. The postoperative result Examina 
tion I year after operation showed no recurrence in the 
nasal region though the patient is still receiving x ray 
therapy to the cervical and thoracic regions 



a f 


The first and third cases in the above list 
will be referred to later in this report as Cases 
5 and 4, respectively The 2 deaths hsted 
above have been recorded previously in the 
discussion of recurrent epidermoid caranoma 

CASE REPORTS 

Case I illustrates the use of sliding flaps 
from the neighborhood to cover the defect of 
soft tissue after excision of malignant tumor 

Case I AW, New York Hospital No 208378, 
a 57 3 car old w oman, presented herself for treatment 
of an infiltrating lesion of the right side of the nose 
w hich w as noticed for the first time 10 years before 
admission and which had recurred following 2 
surgical excisions performed m another institution 
9 and 5 years ago Rectangular excision of this re- 
current basal cell carcinoma w as done and the defect 
was closed b\ means of a sliding flap of skin and 
subcutaneous tissue as shown in Figure 1 No 
recurrence 3K tears later 

Free grafts of skin which are available for 
the repair of defects created by' surgical ex- 


cision of malignant tumors of the skm of the 
face include the following (i) the Ollier- 
Thiersch graft or razor graft (3) , (2) the thick 
split graft (i), (3) the three-quarter thickness 
or mtermediate graft (5), and (4) the whole 
thickness graft (2) The chief value of the 
Olher-Thiersch graft lies m the fact that its 
epithelial surface affords cutaneous healing of 
the wound after excision of a growth and scar 
formation is prevented However, the appear- 
ance of the grafted area is unsatisfactory^ 
Therefore, the use of such grafts on the face 
as a final measure is condemned As a 
temporary! method this thin graft allows for 
observation of the operation site for recurrence 
of the tumor and affords time for the prepara- 
tion of a suitable flap of soft tissue The term 
“temporary Thiersch graft” has been coined 
to describe this graft, the matenal available 
for It IS nearly! inexhaustible for it is readily 
obtamed from the thigh or torso The thick 
split graft and the mtermediate graft are 
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Fll 4 C«*f 4 *. crO cvcncm ktd rr- rttmtim wJp die PinKiJ rryi* of ikifl led ■rr*’’ 
cvrol ( IbmiMbad loMdrd tbcfrooUlbnocudufm tTvbd trr KvUcrd nb ikri^ pilti c. rVUfVn 

3 ri<l V OilHne ol ndjci] tuWf^i c. nkfrva <4 ddrri Un ^4 N frourmcc ci circwcoi 1 

Irr nodoD ctf tDzucir «1 a / raetl) bow lad ><»* liter if«mM riitret iartbrrrrpmtA 

!■ oDc bldci. had bm cude. d, Trcfcmqor « formin) laiytty 

thicker than the Tliier*cfa the Intermnliate Ihkkoets frttft, u unpiied br iti oune «n 
embod^'ing 75 to 90 per cent of the tluckneu bodies «1] of the of the iUd lod h mt 
of the tkin. Allhou^ some pUitk nnseow wxwdiu* topottem of the defect. The ojeof 
Q*e the interroedlite graft for facial rtcon thl* gTift Iea\-ct little to be dnlred dace it 
•traction becfloae of iti read) a\tikHbl% the pnn-i^ an accoratc match to the adjacent 
wboie thkkDe *5 graft » pre/enTd at the New ikloof the face in color teiture mofatare and 
\ori. Hoswtal becaice of the tuperior cos mottbilih on the iinderi\-fog (i«sue*. The 
roetk rcTuit achieved b\ fu uie The abofc upper e^■riId, from which a graft 5 bj- j 5 
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Fig s Case 5 a, Fibrosarcoma of cheek mvadmg the 
maxhla b, Diagrammatic representation of the defect 
after radical excision of tumor together mth anterior a-all 
of maxiUarj sinus and hard palate c, Tubed temporal flap 
sutured into the maxillary defect The medial portion of 
this flap had been com erted into a double faced flap by 
burj mg a thick split graft under it at an earlier operation 
d, Appearance after diinsion of the pedicle and resuture of 
Its base into the temporal region No recurrence 3 years 
and 2 months later 

centimeters in size can be cut without produc- 
ing deformity, and the postauncular area, 
which may yield a graft of 5 by 3 5 centi- 
meters, are ideal sources for such grafts If a 
large graft is required a donor area on the 
abdomen is necessary" but it must be selected 
with due consideration for the growth of hair 

Case 2 demonstrates the successful result 
obtained with the use of a free, whole thick- 
ness skin graft to surface the defect produced 
bi the excision of a malignant tumor of the 
skin 

Case 2 I L , New York Hospital No 60215, a 
50 icar old woman, was presented for treatment of 
a ba'-al cell carcinoma of the skin of the nght side of 
the nose which was three times recurrent following 
X rax thcrapx -kt operation on September 29, 1937, 
this recurrent basal cell carcinoma w as removed bx 
excision as shown m Figure 2 AJl soft tissues were 
remox ed dow n to the bone and cartilage A. pat- 
terned whole thickness graft, which was cut from 
the posterior triangle of the neck, was sutured into 
the defect Follow-up examination 4 xcars after 
operation showed no recurrence 


Case 3 demonstrates the method of rotation 
of a skin flap to provide a linmg of skin in the 
repair of a through-and-through defect of the 
soft parts of the nose The danger of reljung 
entirely on biopsy matenal for a final tumor 
diagnosis is dramatically emphasized 

Case 3 J K , Nexx York Hospital No 94807, 332 
year old man, xvas subjected in 1935 to subtotal 
thj roidectomx ^Microscopic examination of sections 
cut from the specimen shoxx ed this to be a papillary 
adenocarcinoma of the thxTOid Intensix e radiation 
XX as given to the neck and chest Apparently the 
disease xvas under arrest when in Februarx 1040 he 
noticed the dexelopmcnt of a nodule oxer the alar 
cartilage of the nose on the right side X-rax therapy 
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cTtUj b, 0«Unc4 ndjcil ncteoe txisvn ol 
tktr csKwvi t4 tmuT UjChireril^bor* kidvp^ 
ID oQc bbjcL bad bed ismV d, Trcbniqw n 1 


J taip iip T'tnrUl rtfioa c4 iJid u4 
re nrlBcrd ki iJurt tfiit firit* IWnier*- 


>e«iiil\ci ofimuoa I'lUcat rrfmtd tcnW* reT»I»U^ 

miTwrr 


thicker thjLD the Thlench the latermediite 
etDbod\-ing 75 to 90 per cent of the thlckna* 
of the ikliL Although forne pla*lk *urgcon» 
Qse the intermediate graft for facial recon 
atnirtion becauK of Jta readv availabfbt> the 
whole thkknew graft li preferred at the hew 
"York Hotpital beiatue of the superior co*- 
roetic irault achreiTtl h\ its ose The whole 


thickness graft as Implied trv lU naioe em- 
bodies all of the Ia\-ers of the siin and b ett 
according to pattern of the defect. The use of 
this graft lea\TS little to be desired since It 
pnnides an accurate match to the adjicent 
•kin of the face In color tciture rootture and 
itKn-abfllU on the undcrlMnj; tiwues. The 
upper erthd, frooj wbkh a graft j hr i J 
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Fig S Case s n. Fibrosarcoma of cheek invading the 
maxilla b, Diagrammatic representation of the defect 
after radical excision of tumor together mth anterior nail 
of maxillary sinus and hard palate c, Tubed temporal flap 
sutured mto the maxillary defect The medial portion of 
this flap had been converted into a double facM flap by 
burying a thick split ^ft under it at an earlier operation 
d, Appearance after division of the pedicle and resuture of 
Its base into the temporal region No recurrence 3 years 
and 2 months later 

centimeters in size can be cut without produc- 
ing deformity, and the postauncular area, 
which may jneld a graft of 5 by 3 5 centi- 
meters, are ideal sources for such grafts If a 
large graft is required a donor area on the 
abdomen is necessary but it must be selected 
with due consideration for the growth of hair 
Case 2 demonstrates the successful result 



obtained -w ith the use of a free, whole thick- 
ness skin graft to surface the defect produced 
bv tlie excision of a malignant tumor of the 
skin 

Case 2 V L , New York Hospital No 60215, a 
50 \car old woman, was presented for treatment of 
a basal cell carcinoma of the skin of the right side of 
the nose which was three times recurrent followang 
X rax therapx At operation on September 29, 1937, 
this recurrent basal cell carcinoma was removed b\ 
excision as shown in Figure 2 Ml soft tissues were 
removed down to the bone and cartilage A pat- 
terned whole thickness graft, which was cut from 
the posterior triangle of the neck, was sutured into 
the defect Followup examination 4 vears after 
operation showed no recurrence 


Case 3 demonstrates the method of rotation 
of a skin flap to provide a lining of skin in the 
repair of a through-and-through defect of the 
soft parts of the nose The danger of relying 
entirely on biopsx" material for a final tumor 
diagnosis is dramatically emphasized 

Case 3 J K , New York Hospital No 94807, a 32 
year old man, was subjected m 1935 to subtotal 
thv roidectomj Microscopic examination of sections 
cut from the specimen showed this to be a papillarj’ 
adenocarcinoma of the thvroid Intensive radiation 
was giv'en to the neck and chest Apparentlj the 
disease was under arrest when in February 1940 he 
noticed the development of a nodule ov'er the alar 
cartilage of the nose on the right side X-ray therapy 
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rit A Cue t m. Rccurest efMermM cmiuxot t4 
e>eUdi wbi rxtndon to thf fUir h, Drhmtlr tJtrr 
eaacleatfao till urrifici ol 6otii errikk tie ovn/ tL«« 
bn« toilMnl by appBcuLn erf itel tpSt c. An. 


bn« tenlMnl by appBcuLn erf tpSt fnfL c. Ap. 

faUrd t rtlArd tte KTintb tUi loloa The 
bse^/ report wai ‘'Jpiroedesoai* or bemlfa «T«t 
flAal draosa. Beciw tbe ppnraoce orf the 
taio moated th I vubt tettleocy orf tU* tvioo 
ndktl eLCbloa w <kae Septesber iS Ma 
Tbe etitlR thlcbagi of the veil cf tte aoee Isdti&c 
U&, eutfUfe tiid mu c o%a mefobetae «u f tn»T ^ 
u ibovB la Fifon j The techani probtra i thb 
cue m (0 pt^de e Btethod tl n^pur whldb •/ 
forded thia t Ooe tbe ual arttr tad tUo t 
rirltce the wocnd, Thh could hare bem done by 
the Bte orf doable faced Eap from the cbeeL had 
rnd flap becB prepared earbcT Tbe terttuqoe o4 


fMauaao erf paUcsl afirr fittfay hh fWs eye attaeWd 
( bin peem hca ii S rcraimc* yrtn 4 bk^Ib 
after apcmltt 


*« offm the prcupect of cure »fih rehthHU* 
two. Although la thcor> pro«the*et reprevent 
the final faDart of nla^c sorgetr their oe 
haa aenTd to rehabrntate maa^ unfortonale 
tndlvidoila aod to rcmlribute grratlj to their 
happinoa. 


orf tbe Doae t form lialng odofrarf oaf the area 
t-ilh a whole fhtcLaeM craft taLro from the retro- 
nilcalarareeb detnoattiatedlaFIcoie 3 Withthe 
entire tumor t hb dbpo^al f examlaatlon the 
patbolocbt vu able t aacertain that it was 


metauabc caraboma of tbe thyroid. Tbe araft 
healed nicely with good couselk effect. hluuJplc 


tbe peeaeot time the patient 1 tHI recetvfnc ray 
traatmenta t the hint fielda. 

Caaca 4. 5 and 6 arc exam^dea of the sur 
gKal management of advanced malign anc) 
affecting the e>e and the booea of the face 
Radical aurglc^ excision In caaea of thla t>'pc 
oTIt for boidneaa and courage since cxdnon 
of an> of the ftdal booca peodneea dcformlt) 
whkh In itself nm constitute cause for com- 
jjete disability 1 1 it tn the management of 


these patients that a knowJed« of reparative 
techniques and of the appUcatlofis of prostbe 


C«V4 DW \rw \ori. Hosplld No. 4 Jrtj, 
j )ea old mao. Is 9^ praeoted hoivtf 
treatment erf basal ctB caniDoaa of tbe fonbod 
Inrafflag the frwiUi bone Orer period 0/ 4)r»f» 
thh lc*«oo bad rrenrred 1 tUaea follow iu -ra ud 
radium iherapr EiaaJnaiion at the hew \ert 
HoapluJ { 0X3 discloicd tb olcmted laku of the 

right forehead as thn lBFfUTe4 Tbeinnklhhsd 
Inraded the froalal bone lad dealroxed the n 
bro« bad prodoced aome raincaa of tbe Mgedoc 
rert«< moarte Tinoa i both eyei au r»d Therr 
wu eTlenhe »c* abore tbe akerated area- E 
citioo of tbe taiBOT i thia cue *11 deew br Dr 
Ceoeje Hencr Tbe esUre maaa tflciudinf the rlra 
tbe m a^dea of tbe apper eyeBd, the lr»Ul beoe. 
and some of the f Ur airolai ti«a cf tbe orbit au 
removed) one block- Tbe front il tlmir ufpesed 
!■ the coarse of the reaertio*. The dara Bater p- 
pearedsomal Clcsare of tbe defect I tbekeetiw 
waa ctmnpliAbcd by ih f r» rd rot tie® of a fitp 
hlrqred t the median aafittaJ Une of the acalp- A 

thkk plit graft taken from tbe rlfki thlth 

t cover the raw area 00 tbe panetal rtga* « tbe 
kail peodoeed by tie forararu nXatiow of tbe fcp 

Afeco«d»«afler thkk apt! graft war n»ed I aorf ce 
tberighteyeW. Tbegroathef balr ia ^ngbt fore 

bead regtoB was airmted by aeana erf s-ray ti^ 
meat T be patient hai sow fn meed 8 yean »e 
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operation was performed There is no local recur- 
rence and he is in excellent general health The 
appearance of the concave frontal area and the 
ptosis of the nght eyelid have not bothered the 
patient sufEciently to convince him that it would be 
worth while to undergo further operation for cos- 
metic improvement 

Case 5 E W , New York Hospital No 192441, 
a 59 year old man, was examined at the New York 
Hospital for the first time in January 1938 because 
of a swelling of the right cheek and obstruction of 
the nasal passages on the right Antiluetic and x-ray 
therapy had been administered without change in 
the size of the lesion Examination showed a firm 
mass measuring 6 by 6 centimeters over the nght 
maxiUa The mass was adherent to the skin and to 
the underlying maxilla The nose was partially dis- 
torted as shown in Figure 5 Biopsy showed that the 
tumor was a retothehal (reticulocell) tumor of the 
face involving skin, subcutaneous tissue, and bone 
On August 30, 1938, radical resection of the maxilla 
was done by Dr William F MacFee according to the 
technique descnbed elsewhere bj' him It was 
possible to save the bony floor of the orbit, the 
postenor wall of the maxillary sinus, the soft palate 
and the right upper lip The hard palate was re- 
moved Mucous membrane was sutured to skin 
wherever possible The patient made an uneventful 
recovery On March 16, 1940, approximately 7 
months after resection of the maxilla a temporal flap 
was fashioned at operation and sutured down in 
place as shown in Figure 5 Division of the flap at its 
medial end was done on March 25, 1940 On April 
10, 1940 the flap was re-elevated and two thick split 
grafts were taken from the thigh and buried face to 
face under the upper and medial end of the flap 
This served to make the flap a double faced one in 
Its distal portion When the flap was elevated again 
at operation on May 6, 1940 the donor area over the 
frontal bone was found to be neatly surfaced by the 
thick split graft which had been placed at the pre- 
vious operation The pedicle was tubed by suture 
and its distal, double faced end was transplanted to 
the maxillary region as shown in Figure 5 In the 
final operative procedure the pedicle was detached 
and its base was replaced in its normal position in the 
preauricular and temporal regions The patient has 
been equipped by Dr Harold Genvert of this clinic 
with a nicely fitted upper dental plate which carries 
an obturator to fit into and fill the defect in the hard 
palate Follow up examination 3 years and 2 months 
after excision of the tumor showed the patient to be 
in excellent general condition with no evidence of 
recurrence or metastasis 

Case 6 I M , New York Hospital No 237954, ^ 
64 } ear old woman, had a tumor of the lower eyelid 
removed by her physician by cautery in 1936 and 
again in 1938 Examination in July, 1939, showed an 
adherent ulcerated tumor of the skin near the inner 
canthus of the right eyelid The tumor involved 
nearly half of the upper and lower lids There was 
congestion of the conjunctiva and the tumor could 


be seen growing out onto the cornea There was 
dimness of vision but not complete loss of sight 
There w as no cervical adenopathy Enucleation w as 
necessary to effect cure The appearance of the 
lesion IS showm in Figure 6 At operation on July 19, 
1939 the eyeball together with both eyelids and all 
orbital structures was removed Microscopy showed 
the tumor to be an epidermoid carcinoma A thick 
split graft was applied to the wound after wrapping 
it about a mass of dental stent, previously molded to 
fit the cavitv The orbital bones w ere exposed in the 
floor of and on the medial aspects of the wound It 
was not possible to preserve enough of the low'er 
eyelid to help in the application of a prosthesis The 
patient was fitted with a glass eye which is held in 
the socket by means of a latex prosthesis (6) This 
patient reports everj" 3 months for inspection of the 
grafted area At these visits the prosthesis is retint- 
ed, replaced and held by means of liquid adhesive 
There has been no recurrence to the present date, 2 
years and 4 months after operation 

SUMMARY AND CONCLUSIONS 

In this report an analysis is made of 100 
cases of malignancy of the face treated by 
surgery over an 8 year penod There were 
55 cases of basal cell carcinoma of which 15, 
or 27 per cent, were recurrent tumors when 
presented for surgical treatment There were 
21 cases of epidermoid carcmoma of which 9, 
or 43 per cent, were recurrent tumors Study 
of these records shows that in the majonty of 
the recurrent tumors, primary treatment had 
been madequate This analysis of data serves 
to emphasize the responsibility of the doctor 
to provide adequate curative primary treat- 
ment for malignant lesions of the face In 7 
cases of the 100 m the senes, the tumor had 
mvaded the bones of the face The indications 
for the use of grafts, flaps, and prostheses are 
demonstrated by means of 6 detailed case 
reports If utilized by surgeons, the pnnciples 
of reparative surgery serve to assign a high 
percentage of mahgnant tumors of the face to 
treatment by radical surgical excision 
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THE USE OF VERMILION BORDERED FLAPS IN 
SURGER\ ABOUT THE MOUTH 

BR.ADFORD CANA-ON M D Bcwttxi, 


V ERillLION bordered flapi hare 
prcATd one of the riKMt efffctl\x 
roethodi of correcting defect* or de 
fonmtKS about the mouth Allbou^ 
\merican aatbori commonl) attribute the 
operation to Abbe the method irai firat de- 
•crlbed bj Estlandcf In 187a a6 j-ear* before 
Abbe • paper appeared 
Eatlandera paper vai publUhed In Siredhh 
in the \ordui:l medlcttuH Ankn under the 
title A ^lethod of Replacing Loat TUine in 
one Lap and Cheek from the Other Up A 
timilar report from hrm appeared that tame 
j-ear m the Arcknjur kltniuJK Cktrwrfic (6) 
A later deacriptkra of hh tnetbod waa pub- 
luhcd Id French In 1877 (7) It U much the 
tame u that of the origfaal paper 
Eatlander bad observed that after vtde ex 
cuwD of the knrer bp for maCgDaot disease 
ckmire Tts possible aol> with teoskiQ on the 
«tin mafglfv* and a great difference in the 
width of the bps. He decried the teodenc> 
among sargeons, when confronted with a large 

Fraa 1 )m CoDm P Hrmf^cim Uanwl no^iUt Ik* Pslnn 
ilo^KUl ud the Platfic CtaK of Uw 

t wmJ 

Ptt <»ind ta the Fcram aci F» ti «eWjl Fvrkml Pr oU e— 
III Im 1^1 f hnl ITTI if tSi Xsenen CcOr^c aT 
B—trin, Ncnentar fl M 



defect In the Up to search out and otihtt 
remote tissues from the cheeks or neck, oeg 
lecting entlrel\ the most tiaHable tasue— 
namel) the other lip While itudi'lng the 
anatooucal relationshjps of the N-eseds about 
the month be reallred that large flaps could be 
Douiiihed bj the cncirding corooarv artery 
alooe. He determined and described accu- 
rately the rtladon of this \Tssel to the skio 
and nmeosa of the lip and indicated the Im- 
portance of this relation In aNnldliig bjury to 
the Teasel whQe prepanng the flap and turning 
it on ita narrow pedid^ Soeral case hls- 
tonca and complete descriptions of the opera 
tkm* are presented to indiate where and bow 
the procedure is anplkable There are Dins- 
trath^ drawlrm of ooe of these case* showing 
bow bi use of tha method the defect from 
exdsfoD of half of the knrer Dp for cardooru 
was repaired by swltchmg a flap from the 
upper bp A new comer of the mouth »M 
formed b> the pedkk In another case there 
was kos of one ala of the nose jxut of the 
upper bp and the adiaemt cheek as a rtsdl 
01 a noma Eetlandcr Dluatrale* Ita conec 
tloo with a large NTmiilion bordered flap 
turned op from the lower bp One margin of 
the flap was cut acroaa and adjusted to form 
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Fig 5a 





Fig 3 Illustrating the use of a \ennillon bordered flap 
in the pnmary repair of a defect from a wide excision of the 
center of the Ion er hp A quadrangular flap is shifted into 
the midline defect and the repair is completed by the flap 
from the upper hp a and b, The dotted lines indicate the 
area exased from the Ion er hp and the outhne of the quad 
rangular and tnangular flaps, c and d, the shifting of the 
flap and the completed repair 

Fig 4 A patient in whom excision and repair were 
earned out by method shorni in Figure 3 



Fig s Illustrating the use of a vermilion bordered flap 
in the repair of a pre existing defect in the Ion er lip a, The 
defect IS outlined and the incisions arc indicated by means 
of dotted lines In b the shifting of 1 local tnangular flap 
in the lower lip and a vermilion bordered flap from the 
upper IS illustrated In diagram c the completed repair is 
shown 

Fig 6 A patient m nhora surgical repair nas earned 
out by method which is shonm in the diagrams of 
Figure s 


the ala, the remainder fitted to the hp and 
cheek In this case also a comer of the mouth 
was formed by the pedicle 

Abbe’s paper in i8g8 was the first desenp- 
tion of the operation m English, and the fimt 


in which the pedicle crossed the mouth and 
was later severed He reported a single case 
and only bnefly outlined and illustrated the 
method His contribution should be con- 
sidered a modification of the onginal method 




and full croBt U dt» Estlaixlcr for the intro- 
duction of ItJ fundamental concept mao\ 
jtan before. 

The Indkatioitt for the o*c of ^■c^mflion bor 
dered Ifp daps bas'c been demonstrated and 
extended bv surgeons in recent yrara (*38 
9) and there have been modifications of the 
flap Itsdf (4) but the priinarv pnnople 
which coosutsof canTing a large direct stt 
mllion bordered flap on a narrow pedide 
with a singk nutrient artery has remained 
unchanged. 

The rimplest use of the flap is one la wbfch 
there fa a defect In the lower J;p adjacent to 
the comer of the mouth, too larp for primarv 
domre This method Is similar to that used 
bv In one of his UlustratiiT casa 

OTigs. I and 1) 


CAs CP H. 40-73 Ama S7)etr*fa w 
lud Urfe Imialar nkmied IrvVx of tbe rgdu 
lower Up I s ceotuDrtei* la dUarter »hjdi ei1e*W 
deeplj lat tbe mbsUace of tbe lip tad kicb 
proTTd to be iqwaKns reO carrtDon», gnde H 
c^xntioo was doae ader load aar^bedc. 
Tbe t«o meatal nerre* lie nabt ItfnorUul, od 
tlw few cerrlcal branebes UuU retebed up* rd to 
the eita wer e blocl>ed lb per ccal dotwsIs- 

Nerre bfock ii F«f«¥bie t local lofihralioo beaow 

Infilh-a iicg Bar jeopardne tbe blood wpolr ( tbe 
flap by kwU tn ma a»d teaskn wfthia tie iMoe' 
\ wide \ -eroiloo of lie dneawd area n llrt 
earned out This 1 TOlvrd removal of over ba ll ib^ 
fewer hp from the comer of th* aiewti I beT®“ 
tbe oualiAe oa tie oppoilt wde aad dowii I tie 
ah^os \ larje tri*n«ilar flsp^ iaH tW idli « 
tbe defect as then railed frwn ibe upper Irp aM 
cbeei la ibe naseiiUal fold od taraed do* srd 
lai b new pf»ft»o Tb* pedfcfe of tbe tip 
tjiMlivy lie cofocarr arterr formed aew comer « 
tbe BWMth It as carrfal] ml red ptici rt» 
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Fig ga 




Fig gb 



Fig gc 



Fig 10 


Fig g lUustrabng the use of a split %ermilion bordered 
flap in the secondary correction of a double harelip de 
formity a, The dotted lines indicate the outlines of the 
flap and the incision in the upper lip b, The flap is in 


place in the upper lip with the pedicle crossing the mouth 
c, The completed repair 

Fig 10 A patient in whom the prolabium was excised 
and replaced wnth a split vermilion bordered flap 


deep vertical mattress sutures in the mouth and fine 
interrupted silk, sutures in the skin A nght supra- 
htoid dissection was done 6 months later because of 
a palpable node but no metastases were found 
There has been no recurrence after a full year 

This patient, before operation, was fearful 
that extensive relaxing incisions would be 
necessary in the cheek and that he might lose 
his job because of his appearance The func- 
tional and cosmetic results, however, by this 
method, are very satisfactory to the patient 

A second method is used when the neoplasm 
involves the center of the lower lip If the 
defect IS so large that it cannot be closed 
primarily, a quadrangular flap extendmg to 
the comer of the mouth is shifted into the 
defect and the repair is completed m a similar 
manner to that of the first method (Figs 3 
and 4) 

Case 2 C P H 22-1144 A man 56 years of 
age, had a large, round, ulcerated lesion of the 


middle of the lower lip 2 centimeters in diameter 
which proved to be squamous cell carcinoma, grade 
I At operation, also with local nerve block anes- 
thesia, a wide V excision of the diseased area was 
carried out This involved the removal of over one- 
half the center of the lower lip A quadrangular flap 
of normal hp was shifted across the midlme to the 
left, and the remaining defect was closed with a 
triangular vermilion bordered flap turned down from 
the upper hp Neck dissection has not been done but 
the patient is under careful observation 

A third method is useful when there is a 
prc-existmg defect from surgical excision of 
the lip for carcinoma or for other causes A 
triangular or rectangular flap from the upper 
hp IS turned into the defect m the lower and 
the adjacent tissues adjusted to it (Figs 5 
and 6) 

Case 3 P M H 40-1003 A man, 76 years of 
age, had a squamous ceU carcinoma, grade III of the 
lower hp with metastases to the neck The excision 
of the lesion of the hp and a left radical neck dissec- 
tion were done by Dr C C Franseen At operation, 


Hi 

H 


Hf 7 HhBtnttBff tbe w o/ emlDM bankrrd flcp polidfrwn^^^ lW cooib c, The roa^ilrtH irrak ila 
faa •tconUi 7 aarrrcim at vsIUlrrml h«rcfip (Memhy n« rrkn m q< Om kp ud car r fctfap d tW 0< 
a. Sbnlng tW d^tit retneUd oppcT Irp kM drAcioit low of tbr aoar 

ot tkc BOM The eelficM el tba b mhaued hy dwird Fig 8 \ p«x3nt b hrai irceedvj remetm ■ 


Uoa b The flap b n place ta the m '^ei lip hh tW ouiM eol by erthed abn 

and full credit U due Estlaoder for the intro- Cam i C r H. 40-7^ 
ductioa of its fundamental concept maii> ?“** lirepkr ch 

^ low Dp jcrnUmetenlj 

, 5 ^ I , t_ f ft- I deepir let the rnbatAa 
The lodicatlOQS for tbe uk of vemmkKi bor mred t he utmaous 
dered lip fljpa hatr been deTuonatreted and The opmUes «rm* doae 
citeoded In lurgeon* in recent )Tir» (138 * 

9) and tbere have been nvxBfiationa of the 


flap itaelf (4) but the prlinarv principle 
wUeb conalfts of carrying a large direct w 
rmljoQ bordered flap on a narrtnr pedkJe 
with a nngle nutrimt arterv baa remained 
unchanged. 

Tbe abnpleat uk of tbe flap b one in which 
there fa a defect in tbe lower Dp ad)acrot to 
tbe comer of tbe inoath, too large for primart 
closure This method fa airallar to that naed 
by Eitlander in one of hfa fllustratlvc casea 
Cng5. 1 and 3) 


Cam 1 C r H.41S-73 A man, 37)e*f»of Afr 
had hrge InrTahr eiecfated lesiM of the n<ht 
lower Dp j crntLiJeten In dametcf »hkh ateoded 
drepJr lot the rnbatADCc of the bp tad Uch 
prored t he Kraaiaou* eefl cardoooJA, (iide II 
The openHos wu dose ander a JooJ anrUheUc. 
Tbe tw meoUJ nerro the rfaht tofnarfatil, ad 
the few cerrfctJ bnoehes that i f ucb ed tip«nl to 
the chA era hfccVrd rth 1 ptf ctot nA'oalo 
^^fTeWoc^ fapreferaU I JotaJ nfihntk* bet»^ 
Infiltratloo may Jeopardfat the biood nrjWr t the 
flap Ire km] ti» tna od tenaioo within tie 
V w«e \ -eitliloo of the dhewwd am J” 
carried oot Thj» InmJyed reruorml of ottt bin the 
lower Op, ftoBj the comer of the mooth to 
tbe laiiiine oo the Oppotit akJ* nd do* t IV 
tveola A lufe tnaafular flap, hall the Idli 
IW defect, w** then rased froo the opper hp aad 
cheek the n8»:Jah*a1 foid and taiaed down rJ 
into Ita new powlioa Tbe pedkfc of the flap coa 
talninf the cofonarT artery foraied new coewer a 
the eooolh It w« earefullj wt red la pbet lin 
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P LASMA prothrombin and methods for 
measunng this clotting factor have 
attracted much interest m recent 
years Even before the need for vita- 
min K was known, it had been shown (i8, 22) 
that intact liver function is necessarj'^ for the 
production of prothrombin With the wide- 
spread clinical use of vitamin K, it soon be- 
came apparent that liver disease interferes 
ivith the prothrombin response to vitamin K 
therapy m human patients (4, 5, 6, 13, 16, 
19, 20) Additional studies with liver extirpa- 
tion confirmed the vital r 61 e of the liver in 
prothrombin production (i, 20, 23) Hypopro- 
thrombinemia, thus, may result either from a 
deficiency m vitamin K, or from liver disease 
This necessity of a good state of hver function 
to maintain normal prothrombin production 
naturally has suggested the possible use of the 
prothrombin level as a measure of liver func- 
tion Wilson (24, 25) studied the correlation 
of the prothrombm level and the hippunc 
aad liver function test and concluded that 
these two usually gave parallel results and re- 
flected the state of the liver much better than 
did other liver function tests More recently 
Lord and Andrus (8) and Olwin (ii) have 
stressed the value of the prothrombm level and 
the response to vitamin K in the difierential 
diagnosis of mtrahepatic and extrahepatic 
jaundice On the other hand, Lucia and Ag- 
geler (10) found little correlation between the 
hippunc acid liver function test and the pro- 
thrombm level Lucia and Aggeler used the 
prothrombin method of Quick (14, 15) 
whereas the others used the two stage method 
of Warner, Brinkhous and Smith (18, 22) It 
appears probable that differences m the pro- 
thrombin methods employed are responsible 
for the differences in the results obtained by 
these workers 
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I amolopi Slate Lm\erait> of Io\Na College of Mcthcine 
Pre^ntctl m the forum on Fundamental Surgiciil Problems 
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iio^ton \o\ember3'7 104* 


We wish to present studies correlating the 
plasma prothrombin level with other evidence 
of liver disease, and, particularly, to compare 
the results obtamed with different prothrom- 
bm methods The data obtamed so far in- 
dicate that m human patients hypoprothrom- 
bmemia which does not respond to vitamin K 
therapy is a rehable index of liver disease and 
that prothrombm techniques differ m sensitiv- 
ity m this respect 

Before presenting the cases studied, we 
wish to give a brief r6sum6 of the prothrombin 
methods available The several prothrombin 
methods m current use m this country fall 
mto two groups and can be classified as one 
stage and two stage methods In the two- 
stage procedure, developed by Warner, Bnnk- 
hous, and Smith (i8, 22), the prothrombm of 
plasma is converted into active thrombin as 
a prehmmary step In a second step, the 
thrombin thus produced is measured by deter- 
mmmg the speed with which it will clot a 
standard fibrinogen solution In contrast, the 
one stage methods simply measure the clot- 
ting time of blood or plasma m the presence 
of excess thromboplastin These latter meth- 
ods, thus, are dependent upon a summation 
of the time reqmred for the thrombin to act m 
clotting They serve as a very practical index 
of the capacity of the blood to clot and, thus, 
of the tendency of the patient to bleed The 
method of Quick (14, 15) and the more simple 
“bedside” test (27) developed in our labora- 
tory, which gives essentially the same results 
as the Quick’s method, are of this tjqie Also 
several modifications (3, 7, 26) of these are m 
this category'^ 

All of the methods m current use give satis- 
factory' results for the chnical control of vita- 
min K therapy , and all sen'e to detect the 
hypoprothrombmemia which results from 
acute severe liver injury' However, v'lth 
milder degrees of hy'poprothrombinemia, par- 
ticularly' if of a chronic nature, it appears 
that an altered convertibility of prothrombm 
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8 mooth* latrr m. tri* caUx xmnlBoo bordurd Stp 
wi nlxTl from tbe Wt upp« I p, Tten «• do 
h*2»rd in Wn* thU Uap braw Itboa^h the Wt 
fednl artcn- hid been w tr o f I do< jt the neel. 
dKvrctfon thil cm the ri*ht *bkh b the »Jde from 
hict the flap b aourt'bed, «u intict. Bt extend 
inf m IneWon obhquHj don ird from the right 
border of the defect f tbe loner Tp trUiifuu 
'«» crented i I hkh the flap wm It bed. 
Iheteccwd flap, thm foened from tbe Icner Up, m 
h died t tbe oenlr creited coeoer of the taaotb on 
the Wt nd djorted t tbe cheek. 

A fourth method ilraiUr to that deicnbed 
bt Abbe U raeful in the srcondan cormrllon 
of unilateral harebp dcformitie*. Tbe tight 
upper np and the often deSdent floor of the 
noae can be improved b% utilising a flap from 
tbe loTTcr bp gi\ing t more pleasing relatkm 
ship bctTTcen the tiro Bj tha method both 
the fullne** of the krtrer bp U reduced and 
tissue b added to the upper lip The pedtdc 
whkh most cross tbe mouth la »e\Tred after 
a to 3 rretki (Rgv 7 and 8) 

Cu 4. G H itijto. raticot h liri, 5 
> ears of age Tbe pnaan repair of the Op, done In 
childhood, Wt her with ies'« retracted pperllp, 
detidrat Soar of (he ooae and oa/ort oatefr Itb 
fir ntore aurki 00 both cbeeU At operauoB, 
onoer tralracheal etber aneathetla, the oiffereoce 
In wkdih betaeeo the l 0 lipa «ai (ktermloed and 
a TfmfBoc b<wdered flap hu iho kdth mas pie 
pared in the mkUioc of the loaer Up The old acar 
In the apfmr bp as opened od exteoded lot tbe 
floor of oose Tbe flap as toroed t thb de- 
fect the ermihon boedera ware acematehr ppron 
mated, aad the tro of the flap as fitted mt the 
floor a the wise T« eeks b ter tbe pedicle of the 
flap was serered nd the mocosal edges ere doaed 
ilokt of the opaa tj re proeedum were earned emt 
br D S H SturgD 

A fifth method b uvful for lecoodai^ cor 
rectkxu foBowTiig harelip re^r when there 
b nasal sjTnmetr) The lip t» opened bi the 
mt dIiTw anth eitcmkuts aooas the base of the 
columefla into the floor of each nostril A split 
\TrmJlion bordered flap b uned Tbe splitting 
of the flap iea\Ts a better balanced bp with 
scars that are not apparent (FTgs. 9 and lo) 

Cat j M G n 5<J. 7 pad?”' "I D M S 

Strock. VfiiL 3 \cars of age had partnl double 
harelip repaired childbooi I ibe [mbal repair 
the fwofabc m as uullted t form the ermiboo 
boeder In tbe midline Bccati*< erf the notchu^ erf 
ib^ ppc lip and because erf the defioeocy erf liasoe 


bull In the prolibl m, split Tcrmlbcm bordered 
flapfroa tbelower Bp w«s os^ \t opera lion, oi 
general neithcda Instead of open! ag the Ep la the 
mkU or as lodieated In the dwgram, tbe pnrfahfan 
was CDoipletely e x c is e c l la this case and repbred 
br the flap. 

WTien the pcdfclc of tbe flap forms a new 
comer of the mouth, as in the first 3 cases, it 
can later be sestrtd just as b the netEde that 
doases the mouth. In thb arar tnc aUth of 
the opening b increased and tfie patient can 
use the mouth more comfortaW) It fa Im 
portant, boworr not to extend tbe hdsiott 
laterally bcj'oud the pedicle of the flap u the 
patient may then have difficult) in controllbg 
the comer of tbe mouth and m pre\-entlng the 
leakage of laln'a. After tbe patient has be 
come accustomed to the altered cooditkm of 
the mouth there is seldom much difficult) 
srith functiofl for sufficient residual mnscubr 
action remains to control tbe motions of tbe 
mouth. Tbe scars of the fact and bps TtsuIUog 
from the procedure* are not dJk^nng be- 
cause they Ib in the nasolabial fc4J and vrr 
hcall) cc the bp. Little dotortloa of the 
DMMlh IS caused b\ tbe sotrs either at rest or 
while the mouth b bi motioD 

5traQi4K\ 

Tbe NTTtnjbon bordered lip flap first 
described b) EstlandeT in 187J It b useful 
m repairing the lip after t wide eicisiGo for 
cardooma, as tbe need of widespread rtbi 
log iocisioiis in tbe cheek ts cUmmated and 
DO Donnal tfaiuc fa sacrifleed. It ii also useful 
for the secondary correction of harelip de 
fomuties both in securing a better bsilmce 
between the upper and lower bps tod in re 
pkoQg defidendes in tbe floor of the nov 
n T cases in which the flap was used are 
presented 
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Fig 4 Prothrombin response to vitamin K therapy Central li\ er 
necrosis - Bedside techmque, —o—, ti\o stage technique 


The amount of prothrombin, as mdicated by 
the two stage method, was greatly reduced 
The clotting power of the blood, however, 
as indicated by the one stage method was only 
moderately impaired As would be expected 
in cases in which the lowered prothrombin was 
due pnmanly to liver disease, vitamin K did 
not correct the hj'poprothrombinemia A poor 
and incomplete response was indicated by 
the one stage test, but no response was demon- 
strable by the two stage test The patient 
came to autopsy and an extreme degree of 
cirrhosis of the liver (Fig 2) was found This 
marked liver damage, indicated by the in- 
effectiveness of vitamin K, was mainly re- 
sponsible for the h3'poprothrombinemia 
Figure I, C, represents a case of Banti’s 
syndrome Here again, the hypoprothrom- 
binemia was associated with extensive liver 
damage and the administration of vitamin K 
was ineffective As in the preceding case, the 
tw 0 stage prothrombin method proved to be a 
more sensitive index of the liver damage than 
did the one stage test The h3TDoprothrom- 
bincmia, as mdicated b3 the two stage method 
was much more severe than was apparent 
from the one stage test Also, the ineffective- 
ness of vitamin K was more evndent b3 the 
two stage method We hav'e noted that there 
IS usualh some shortening of the one stage 
clotting time following vntamm K therap3 , 
irrespective of the t^pc case with which we 


are dealing The biological significance of this 
fact IS not yet apparent fldus patient died 
following splenectomy and the liver (Fig 3) 
showed extensive cirrhosis 

Figure 4 represents a case of hepatitis with 
jaundice In this case the prothrombin level 
showed some response to vitamin K by both 
methods, indicating, we feel, that there was 
some deficiency of this vitamin The mam 
cause for the lowered prothrombin, as well as 
of the jaundice, however, was the liver dam- 
age, and the more sensitive two stage pro- 
thrombin method indicated a ver3'^ incomplete 
response This patient was explored and the 



Fig s XBcroscopic section of User m case of se\ere 
hepaUtis imh jaundice 
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ni fnKkroaUm mpooM I V St/Vtar^ cl ImW 

dact B portal ( C> BaatT « ih » m. BrrUd* ttcboiqae 

" »■' t» udtaiqae. 


may cozopauMit« for a conddenbie dtcreaie b 
tbe tctoal usount of prothrombin imscot (i> 
38) In IniUncn of thb typo, the two ttage 
method tppean to be a mo^ more tensUx’e 
index of the true prothrombin WntI »K«n are 
the one ata^ methodi aiKi, therefore Is a 
better index of Ltv fonctVxL 
Figure t A, represests a cue b which an 
obstruction of tbe cooimon bile duct resulted 
in Ndtamb K deficiency The h^-poprolhrom 
bisrnila, shown b> both the two sta^ and the 
one stage metboos respooded proroptly and 
coropletet) to the administration of the vita 





mb. Is this case by al) available oiteru. tbe 
functfcmaJ capadt> of the Hm was within 
normal Umits and the lowered pmthrombb 
was due entirely to a ntamm K. defideocr ' 
This case IDnstrates the Dormil response to 
vitamb k therap) 

Figure I B repreaentf a case of porta) 
cirrhosb of the Iatt BQe was preaent m the 
bowet and there was 00 reuoo to fO^)ect 
that the N-itamb K btaice was Inadequate. 
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Ofsety 

extrobcpatic hOiu^ tract was found to be 
entirely nonnal The %'cry padnal return of 
tlie prothromhia k\*el to normal coindded 
with dmkal re w er^ of the patient Abtopty 
of the Uvtr at the tune of eiploratkin tberwed 
eitetttlM 11 %-er necroali (Rg 5) ThU ca»e b 
one in which the extoal^T mw damage. Indi- 
cated b> the two *tage method, itrong^y auc 
gested that the jaundice wa» of btraiwpom 
orlgm bdore cx^oratlon, and ffliutratfi the 
uacfulneaa of prothiorobln itudies In differ 
ential dbgnosb a« well as in prognosb. 

During the past few years, increased em- 
has been placed oo changes oceuiiing 
tn the Ii\Tr associated with hypcrth>-ro*dbm, 
(a 9 17) Fipire 6 represents a case of thj 
read obis wiSi recovery Tbe preoperati^ 
aod poftoperatlre prothrtunbln lc%^ were 
moderatd> reduced indicating moderate Im 
pairment of fiver function in thb case. Stiff 
more striking is a recent fatal case of post 


operative th\TDid crbft. In ihb ptlmt the 
prothrombin level as determined by the tao 
stage method fdl to 16 per cent of oornul 
VltaiaiD K therap^ wa lutitoted, but the 
patient died before a second prolhininbln de- 
termlnationcouldbemade luxtcnshe hetnor 
rhage no doubt due to the lowered prothrotn. 
bln, was at least a contributing factor In the 
fatal outcome These 2 ca«es, of course, ire 
DOt suffioent to justib ultimate conduilons, 
but thej sre in accord mth the thedi that 
hepatic Insuffidencs b an Important factor In 
fatal thvToid aisls. 

In ait of the cases we haw itodied the two 
stage procedure has appeared to be a more 
senaitiTe index of U\-er damage fh«n haw the 
one stage tests. If further work estahlubes 
prothrombin determinations as a useful fndn 
o/hrer/onctioo ft ma) be that some s/opfifi- 
catkxi of the two stage test can be deseloped 
which win render it more suitable for gen^ 
oseu 


rUlOUEH 


Prom enr resolts, u wefl u from reports m 
the literature it appears that detennlnalloD 
of the prothrombin les’el has CDoaderable 
promise as an index of fiver funetkm Bj-po- 
prothromblneima due to a vitamin k de- 
tuaeiKy responds rap^y to ipedffc tberapv 
Faflure to obtain this response appears to 
Indicxte Iher disease 

Unfortnnateiv it appears from the a ork to 
date that the simple one stage tests, shkh 
have proved so satisfactory for the control of 
vitandn K therapj are not nearij as seodtive 
an index of lli-er damage as u the more cotn- 
pUcated two ita« roetl»d Tbe latter method 
could probably be simplihed 

Preliminary studies of prothrombui leielr 
in th>Toid erms lend soine support to the 
thesis that the 11 \tt is concerned In thb 
condition 
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extnbeptUc bOiuy tr&ct wu CckuuI u> be 
entireJy 1 The vcr> prEdotl retom of 
the prothrombhi loti to nonmal coincided 
with Hintr*] recov en of the patient A biopsy 
of the UvCT at the Ume of c:q)loTttloQ showed 
eitensiiT liver nccro sb (Fig s) Thb case is 
one m which the eiteiiii« mxr damage, indi- 
cated b> the two stage method strondy aug 
geited that the yaundke was of Intrah^tk 
origin before ci^ralion, and IDustrates the 
uicfnlneaa of prothrombin itodles in differ 
ential dlagnoiU as well as In prognosis. 

Ehinng the past few yvars Incrtaied em 
his been piaced on changes ocmrrliqj 
In the h\Tr associated with hypenhyroidiim, 
(j 9, I?) Figure 6 representa a case of thy 
roM criiia with rccoiTiT The preoperatrv© 
and postoperative prothrombin levels were 
roodcrately reduced in&ating moderate nn- 
paiement of lii’er fnnction In this case. Stiff 
more striding fa a recent fatal case of post 


opcrati\-e thyroid cridi. In this patient tiw 
prothrombin Icrd as determined m the two 
Btage method fell to j6 per cent of normal 
Vitamin K. therapy was Imtltntcd, but tlr 
patient died before a second prothrombin de 
termination could be made ETtenihehctncr 
rhage do doubt due to the lowered prothroto 
bin was at least a contributjng factor in the 
fatal outcome These s cases, of course are 
not sufficient to justify ultimate coodusiom, 
but thev are In accoid with the theifa that 
hepatic Insuffidency fa an important factor fa 
fatal thvTnld erfafa. 

In all of the cases we bavT studied the tro 
stage prtpcrtfare has appeared to be a more 
senalllvc index of liver damage tWi have the 
one stage tests. If further work establahrs 
prothrombin determinatioos as a useful InJrt 
of liver function it may be that some simpllh- 
catioQ of the two stage test can be deivloped 
which will render ft room suitable for gen^ 


stnoiAiy 


From onr reaults as sell as from reports la 
the Utemure it appears that detenmnatlas 
of the prothrombin level has coesidenble 
promise as an Index of Uver functioii. Hype- 
prothrombisenua due to a vitamin K de* 
fideocy lesponda rapidly to ipcdfic therapy 
Failure to obtain this response appears to 
Indicate liver diseair 

Unfortunately it appears from the work to 
date that the simple one stage tests whkh 
have pTOvvd so satisfactory for the contrtJ of 
vi tamin K therapy are not nearly as seniftfve 
an Index of liver damage as fa the mofe com- 
plicated two stage method The latter method 
could probably be timpUhed 

PrHuninary itudiea of prothrombin leveK 
In thyroid crisis lend some support to the 
that the Irvvr fa concerned In tih 
condition 
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THE HEAr ING OF ANASTOMOTIC WOUNDS IN 
ASEPTIC GASTRIC SURGERI 
FRAXK GERBODE, ^LD Sma Frucuca, CiSrorm 


T he object ol Xha papa u to rtport 
•oroe of the work done m the eipctl 
mental bbontorv during the devcl 
opment of a tecimlquc for aseptic 
gastric surgery During the past a >eaia all 
gastric opefations on the targica] dinlc aervice 
at the Stanford Um\-eTiilj Ho^Itali ha\-e 
been done with a dosed or aseptic procedure. 
The technique of this operation and the 
dinical eipencnces with its use have been 
reported bj Dr Emile Holman In the earf) 
stages of the convenion from open anasto- 
mosis to an aacptJc tech.ru<pie certain quea- 
tiooi aroae relathe to the use of darnpa, 
methods of sutanng and the heabog of 
wound! made rrith th* cauter> 

Although aseptK anastooiosb in the in 
testine hu been practiced for many >eart 
the use of this prinople in gastrointe 5 tinal 


most be placed tighUr enough to constrict 
the \Tiscls Such constriction is injurioos to 
the tissues Healing with this tipe o£ sutort 
has been found (o poor and £i attended b% 
considerable edema and infeetjon (q) The 
third method Is the use of the outer) to scar 
the wall fuffidenth to coagulate tie vesidi 
Few studies have been reported on the heil 
log of gaslrolntestmal wounds made with the 
canter) KJosc and Rosenbaum -Cannt be 
liexTd that section b> cautery pmdaetd more 
Inflammation and dcla)'ed union thin did 
dlvfalwi with kol/c. Th^ ohsenatA»s were 
made on 1 6 cats m which simple mddons were 
made through the wall of the stomach, these 
wounds being dosed with itrious metbexh of 
tutunog K^loS studied the corapandee 
healing of gastroenterostomies, the t&cfsioQS 
bang made with sdseors knife and aaterr 


turger> has found few advocates, itangen andfuturrdbv diflermt methods. Hhmoltj 
■teen (14) reccstlv described a method of led him to ietteve that cautnr bdsicu 


elteve that cautnr bdsicu 


doing dosed anastomoses adaptable to any caused pronounced inflammation and ddayed 
segment of the ilimenUn canal and followed healing Hts work throws little light on the 
thli pubbeation with another (15) m which he subject, ho wev er since in the 8 inminh h 


described bis espencnccs with the technique whiii cauter) inoilon was done the sped 
after uimg it in 100 consecutive cases. ^ mens were renayved between *5 and iSodavs 
Jit angensteen iodfeated probably the folkrw after operation Ord t earij fpedmea was 
ing two factors more than any others, havx studied. 

deterred forgeons from using a dosed anaslo- The healing of gastrointestinsi wounds 
menu namely danger from bemorrhage and made with the scalpel or sassors, and 
tear of poor muccoal beabng If the mucous effect of using arions suture materisls and 

membranes arc not approximated methods have been described amp!) b) oti^ 

Three choices are open to the surgeon m Martxloff and Suckow (9) in 9^ summarura 
preventing bleeding In gastric surgen Tie the fiteraturr oa wotrad fceebag in gttiro- 
first is the r 1 »mf«ng and ligating of the In enterostomy and reported ohservsllom on 44 
dividual gajtnc vesseli, which method Is dc^Ts. The) found that the most rapid beali^ 
tedious and necessaiil) invoives ipObog some was obtained bv the use of a single u>Tr « 
blood and gastric content Into the operative Halsted sen»ubinuco«l preseetkw sutiuTS 
field The second is the use of a continoooi silk They were of the opfnlon that 
hemostatic suture as an inner layer whldi suture of the mucosa was unnecessary 
Fit* dm ubw**^ Eipcrta^ *tim fua t ^d actuailj retarcfed bealmg Fortbenwwc 

c«T»nrtTtcfc«iWM*Ac*w br pm tr«Btt»FMd placed to cvert thc Diucoss often Cl !»« 

epithelmmtodeveJopfalbcUneofgastrob- 
Wna«cA,.ws«isw.. testinal appodtJOI^ rcsiUtlng b adeoomiloos 
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structures Their findings indicate that heal- 
ing takes place more rapidly when the mucosa 
IS left unsutured 

PLAN OF STUDY 

Twenty-seven full grown dogs were used 
The}'^ were given only water for 24 hours pre- 
ceding the operation One hour before oper- 
ation, morphine sulphate, 2 grains, was given 
hypodermically Anesthesia was maintained 
with inhalation ether In T7 animals an asep- 
tic antenor gastroenterostomy was done and 
in 10 animals aseptic gastnc resection was per- 
formed The WafSer cautery was used to 
divide the stomach and intestine After oper- 
ation the animals were fed water the first day, 
milk the second, milk and gruel the third and 
fourth, and from then on, the standard dog 
chow They were sacrificed with chloroform 
at from i to 3 day intervals from the 2d to 
34th day Specimens were removed while the 
animals were living, and were fixed in forma- 
hn Segments were cut from the midportion 
of the anastomosis, embedded in paraffin, and 
the sections were stained with hematoxyhn- 
eosm and van Gieson 

OPERATIVE PROCEDURE 

The procedure used m these expenments 
was the same in pnnaple as the one reported 
by Emile Holman In the early expenments 
the gastric resections were done with the use 
of only Payr clamps at the fine of transection, 
the suturing then bemg done over these same 
clamps In the more recent expenments, the 
Payr clamp was replaced, after the wall was 
crushed, by either a Martzloff or a Wangen- 
steen clamp Another crushmg clamp was ap- 
phed distal to the anastomosis clamp and the 
intervening segment of stomach wall was 
divided with the Waffler cautery A 3 milli- 
meter cuff of tissue was left protrudmg be- 
yond the clamp and this cuff was then seared 
for 15 seconds with the cautery Reasons for 
leaving the cuff are given below The jejunal 
stoma was made by excismg with the cautery 
a segment of the antimesentenc wall protrud- 
ing beyond an anastomosis clamp, again 
aUowmg the seared cuff to project 3 milh- 
meters beyond the clamp Preliminary crush- 
mg with a Payr clamp was not found to be 


necessary in the jejunum In the simple gas- 
troenterostomies the stomach openmg like- 
wise was made by excising a segment of the 
antenor gastric wall protruding beyond an 
applied anastomosis clamp, the same 3 milli- 
meter cuff bemg left projecting beyond the 
clamp An assistant held the anastomosis 
clamps while the sutures were placed 

The prevention of hemorrhage in closed 
anastomoses presented a problem which was 
solved after we had expenmented with vari- 
ous means of treatmg the divided end of the 
stomach It was found that crushmg alone 
did not prevent bleeding Furthermore, if one 
simply and rapidly cuts the stomach from the 
anastomosis damp with the actual cautery, 
bnsk hemorrhage may result when the clamps 
are withdrawn Heating the anastomosis 
clamp with the Waffler cautery for 20 to 30 
seconds wiU insure coagulation of the vessels, 
but this method has the disadvantage of 
damagmg the contiguous stomach wall by 
heat transnutted from the clamp The one 
fatality in the senes occurred m an animal in 
which this method was used, death was due 
to localized pentonitis resulting from sutures 
giving way m an area damaged by trans- 
mitted heat When the electrocoagulatmg 
unit was applied to the anastomosis clamp, it 
was found that high voltage for a long penod 
of time was necessary to prevent bleeding, 
producing the same injurj”^ as did heating the 
damp with the actual cautery 

These experiences led to the adoption of 
the method of leaving a 3 millimeter cuff of 
tissue protruding above the clamp when the 
stomach or intestine was resected When the 
cuff was seared with the actual cautery at 
bright red heat for 15 seconds most effective 
hemostasis resulted, and damage to the tissues 
beneath the clamp was prevented A study of 
early specimens showed that this cautenzed 
cuff had disappeared almost entirely m 48 
hours, probably from the action of the diges- 
tive juices In no instance did it lengthen the 
flange or cause obstruction The area crushed 
with the Payr damp formed the granulating 
bed The large vessels which approached the 
line of anastomosis were underrun with a 
silk suture on an intestmal needle and then 
tied 
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•mailer and fai twent) -eight da)** tbe rite ot 
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ImtatioD from a grannlatbg bed ua umc 
thing to do with maintaining the flange for 
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membrane adjacent to the defect showed some 
edema and cellular infiltration 

Figure 2 9 days— Dog 22— gastroenterostomy 

The fine of apposition was filled with a thin layer of 
fibrin m which there were only scattered leucocytes 
The granulating bed was about one-third the diam 
eter of the 5 day specimen The epithelial growth on 
the stomach side showed early gland formation and 
3 marginal cysts There was about an equal amount 
of epithelial regrowth and gland formation on the 
ntestinal side 

Figure 3 IT days— Dog 24— gastroenterostomy 
The line of apposition was practically obliterated 
by a fibrous tissue zone Some granular d6bns was 
present in this region On one side the epithehum 
had grown over the entire granulating bed, being 
joined in the center by a narrow area of single celled 
epithelium In another area the mucous membrane 
had not healed, the appearance being that of a 7 
day specimen Well defined gland formation was 
present 

Figure 4 14 days— Dog 2— gastric resection The 

line of apposition was replaced by fibrous tissue 
Ihe mucous membrane lay in apposition There 
was defimte gland formation, especially on the 
stomach side of the anastomosis The granulating 
bed was covered by a single layer of epithehum A 
silk suture m the musculans was surrounded by a 
collection of polymorphonuclear cells The flange 
was smaller than the earher specimens 
Figure 5 18 days— Dog 5— gastric resection 

The line of apposition was demarcated by a zone of 
fibrous tissue in which the frayed ends of the muscle 
could be seen The mucous membrane was healed 
by a single layer of epithehum A silk suture sur- 
rounded b> inflammatory cells lay near the healed 
mucous membrane The flange was barely present 
Figure 6 21 days— Dog 11— gastroenterostomy 

The mucous membrane had healed completely with 
definite gland formation at the juncture A small 
flange was present 

Figure 7 28 days— Dog 10— gastric resection 

The mucous membrane had healed completely with 
gland formation at the point of union An area of 
1) mphoid hyperplasia was present in the musculans 
of the stomach The flange was represented by an 
area of slight thickening 

Figure 8 32 davs— Dog 9— gastric resection 

The microscopic appearance was similar to the 28 
day speamen 

Figure 9 6 da\s— Dog 12— gastroenterostomj 

The gross and microscopic picture was about the 
same as the s dav specimen A high power photo- 
micrograph is shown to illustrate the manner in 
which the new single la\er of epithehum grows on 
granulating bed beneath fibrinocellular membrane 

HEALING PROCESS IN CLOSED ANASTOMOSES 
COMPARED WITH OPEN METHODS 

The rate and manner of healmg of gastro- 
intestinal w'Diinds made asepticall} -with the 


actual cautery compare favorably with other 
methods The aseptic procedures used in 
these experiments apparently will result m 
mucosal heahng m 14 to 17 days, while por- 
tions of the anastomosis may be epithehabzed 
m eleven days There are ample opportunities 
to compare these results with the findings 
of others who have expenmented with open 
anastomoses Gould, for example, found that 
the average time for mucosal healing in exper- 
imental gastrointestinal anastomoses was 14 
days Flint came to the same conclusion after 
studying comparative rates of healmg with 
the use of three different methods of suturing 
The more comprehensive study by Martzloff 
and Suckow (9) showed healing in 6 days in 2 
anastomoses in which Halsted presection 
sutures were used When the same authors 
used the Connell suture they found epithe- 
lialization by a single layer m one 14 day 
specimen and incomplete coverage in another 
They also reported mucosal union m one of 
two 14 day specimens in which the commonly 
employed contmuous hemostatic suture was 
utilized Healing with this method, however, 
was attended by intense inflammatory reac- 
tion, irregular mucosal defects, and frequent 
inclusion cysts 

When healing at the Ime of apposition is 
used as a yardstick, the closed method com- 
pares to even better advantage The fact 
that aU of the speamens showed the heahng 
process to be a proliferative one attests to the 
advantage of preventing soiling by the use of 
an aseptic procedure 

CONCLUSIONS 

1 The healmg in 17 aseptic antenor gas- 
troenterostomies and 10 aseptic gastnc re- 
sections, expenmentally produced in dogs, 
was studied 

2 Hemorrhage was most efliectively pre- 
vented by leaxnng a seared 3 millimeter cuff 
of tissue protruding above the clamp after 
resection of the stomach or intestine had 
been earned out 

3 The mucous membrane healed in 14 to 
17 days 

4 The usual microscopic picture of the 
healmg at the line of apposition was a pro- 
liferative one 
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centration In raUbgnuiu per cent B—mcmn 
p^uma inoUa orpIwDo^ rpd cooceBtntian per 
cent and V -• urme \T)luTne in cubK centime- 
ten per minute 

The method of measuring quanUtati\-ri\ 
the amount of inulin in pfasma and urine was 
that described trv Corcoran and Pa« In 
prlndplc tha method make* use of the fact 


TABLE IL — CXtUTARlSON OF FttOfOL Urtt 
AKD DfULOr CIEAIAMCIS 



\»w*e 

that a blue compound resnlti from the com- 
bination of diphenv-Umine and a polyiacrhi 
ride In the Dfeacnce of hot concentrated h^dm- 
ddoncada Colorimetricreadmgaaeremade 
a aiogie cell compensating photoelectric cofcif 
Imrtef of Evcljm^and No 6to filler bong nsed- 

JTieco) rrrf drtenaiflatJojii i»cre made col 
orimetrkally and the same trpe of photoeiec 
trie colorimeter with a No 5*0 filter was used. 
A ttandard carve was first pirpared the 
known cDaceotrttknis of dye a^udons bring 
used and the nnknfFwp experimecita] anm 
tration was read directly fnrn the carve. 

In the executkiD of phenol red deannee 
lefts there are several essential points. The 
plasma conccDtratloD of the dW most be 
maintained at a le\Tl bderw i o mHOgiatii 
cent. When plasma dllutloDS are made the 
alkali most nerer be added to the plinna m 
tfl after dflulion olherwise prccfpititlon will 
result with Its concomitant lalac colorimetric 
valttca The Inherent chroroogcnic propcrticj 
of the plasma must be compensated for In the 
coloruDeter and each sample of plasma ramt 
be tested for hcmolyiu (Bing arfd Baker) 

^ tj Uu tzpertwunld rrraftr 

tabulated resiiltj (Table 1) demonstrate 
that continuous vericaJ drainage Improves to- 
tal renal fonctxm In prostatism- However no 
apparent relatlomhip between the length of 
iTSKai drainage and the amount of renal fuoc 
tional Improvement could be demonstrated 
That b. Imprtrvement was dependent upon 
the amount of actual damage that ocnined 
before the cstaUbhnieot of drainage and this 
no doubt must be dependent upon the dun 
tron of ijinptomi. Caae 6 (Table I) with H 
Ufiuted functiocaJ improveroen t, tbon^ drain- 
age was continuous over a t6 dt) period suf 
gcbts this coodusioa 
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Graph i Total renal function continues to a certain 
point and then ceases 


The phenol red/mulin ratio was incorpo- 
rated in the table since it more accurately rep- 
resents renal function (Goldring, Clarke and 
Smith) The normal phenol red/mulin ratio is 
3 3 That the ratio more nearly represents the 
true index of renal activity was demonstrated 
in Case i (the third hour of the clearance rate 
period on the tenth day of catheter drainage) 
Here it is seen that the clearance rate for 
inulin IS 93 cubic centimeters per minute (nor- 
mal 125 c c ) and the phenol red clearance is 
289 cubic centimeters per minute (normal 
400 c c ) These ti\ 0 figures would seem to 
indicate markcdl} impaired renal function 
though when the phenol red/inulin ratio is ex- 
amined it IS found to be 3 I as compared to 3 3 
^^hlch is normal Hence, renal function is in 
this particular instance not impaired as sen- 
oush as one vould be led to believe b^ ex- 
amining the clearance rates separateh 
Upon examination of Table II it is seen 
tint phenol red clearances seem to have im- 
pro\cd rclatuch more than the mulm clcar- 
tUicc 1 rom these figures the improaemcnt of 
the tubule function, as compared vith that of 


the glomerulus, occurred m a ratio of approxi- 
mately 2 I Obnously to establish this as fac- 
tual a larger senes of cases will have to be in- 
vestigated It can be said then, in the final 
analysis of the experimental results obtained 
m this studv, that renal function was im- 
proved following prolonged penods of vesical 
drainage in prostatism and that the increase 
was apparently more pronounced m the tubule 
than the glomerular elements of the kidney 
Graph i demonstrates that the improve- 
ment of total renal function continues to a cer- 
jVI tain point and then ceases, that is, apparently 
renal damage is reversible to a certain point 
and after that is irreversible Just what de- 
termines the degree of irreversibihty was not 
determined However, this factor of reversi- 
bility of renal functional damage has long 
been appreaated by urologists and the sta- 
tionarj' period (the plateaus on the graph) has 
been loosely termed “renal stability” and con- 
stitutes one of the principal entena indicative 
of the optimum time for prostatectomy 

EVALUATION OF STUDY 

The problem of renal dysfunction m pros- 
tatism has received little or no experimental 
investigation In fact, careful search of the 
literature reveals no single reference dealing 
with this problem Reference was made on 
occasion to the observed fact that renal func- 
tion improved in prostatism with the institu- 
tion of bladder drainage, but further than ad- 
vocating this observation as significant as an 
operative index nothing could be found 
Strong studied the nephron bj microdisscc- 
tion m expcnmcntal hvdronephrosis and found 
that carlv in hydronephrosis the proximal con- 
xmluted tubule became markedly reduced m 
volume Suzuki, using ntal stains, found cells 
of the distal portion of the proximal convo- 
luted tubules to be damaged before those in 
the initial piortion of the tubule Hinman, 
working with rabbits, found that the tubule 
suffered damage before the glomerulus In 
these \anous ex-perimcnts, the unnaix back 
pressure, though created b} different means 
was still in its earh stages and from that point 
of %ncv\ one might imagine at least, that the 
situation was somewhat comparable to the 
urinar}’ obstruction of prostatism, and it is of 
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interest that the rcsulli of tha irork lapport 
these hndinga. 


bej-ond which no further functuoal fanpcovt 
oust ocoua. 


SUV3£AS\ 

I Renal d\‘BfuactIon was In\‘e 3 tlgated b\ 
the ose of umultaneous mulin and phenol red 
clearance tejU. 

] Renal dysfunction In proititUni b pri 
marO} a tubule d\'riunction. 

3 The dbturbed renal ftmclion in prosta 
tbm U definitdT Improved bj cnntlntKna 
vetfcal draloafe. 

4 Renal damage due to prostatbm b par 
tiaDy rmtnible. Re-eatabHihmeot of renal 
function b not complete bat reaches a peak 
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Rapid tliromboaU of the mpenor metaj 
tcnc vtin w»» jwodttced by pi»^g a rubber 
guarded damp on the ^■e^n near t^ /onctioo 
with the portal vem. Fu-c cubtc centimeten 
of fibtino^ waa then m}ected into the cq 
penor meaentcnc \Tm diital to aryj 

the eltTTip rrtnored in *o minertea. The mea- 
entetk vwaela became obatruaed by a thick 
coajt^ihim- The comae of auefa anLn-ali waa 
itmilir to that of tboae tn which ligation wta 
done. Heparin had no in&uence on the leskio 
Slow thronbotli of the aoperior reeaeo(enc 
\-eln was produced bv Injectmg o 5 cubic ceo 
tlmetera of a per ceot ao^om nanoteate aolu 
tioQ datal to a rubber guarded damp as de 
•cribed. WIkto the dar^ waa renaov^ after 
*0 mmuta the cyanotic, rdaxed appearance 
of the inteatfne due to damping rapkilv dis- 
appeared with the onset 01 hyperperhtalUc 
contractwna. A rctcmi of color ga^ one the 
Imp re sa ion that \iabilitv was aEjured. The 
abdominal wall was then dosed However a 
thrombus formed withfn the damaged vessel 
propagated postoperativd\ and caused death 
wfthra 04 to 48 hours. I\»tinortein ciamlna 
tlon revealed masalNT hemorrhagic bifarctioa 
of the intestine due to thrombosis of the su 
perior mesenteric and portal veins 

In 3 of 5 such Tiimslt In which bepaiuiiaa 
tloo was maintained for 5 to 7 da)"!, throm 
bosu was prevented, and thev Uv^ with no 
apparent fU-cffects. The a other dcCT died m 
^ and 60 boms with hemorrhagic mfarction 
of the intestine. In a other anrmili the ad 
mlnistratioQ of hepann was stopped after 14 
hours, and these animals died several hours 
later from infarction due to meeenteiic throm 
bosii. \pparcnll\ the heparin had oot been 


contlnned for a long euoujidi penod of trw to 
prexTnt cimtual thrombosis and death 

EXSEanrexTS cocfCEiunu> with dullci 
uraEXTtajc xtasEU 

Welsh and MaD demonstrated that if moie 
than 5 centimctcn of ratestioe ait deprhed of 
blood snpplj gangitnc results Slmilaxiy 
Etsberg found that fai the dog s intotbe tbeit 
b tufbacBt LDOSculatioD of tV btramnral ves* 
•els in the longitudinal ads to npply at least 
5 centimeters of nnconuacted biesline If tbc 
\’asa recta to such a segment are obstructed. 
In order to deprive a longer segment of Its 
blood simpli care most be taken to Ugate all 
veiseb from adjoining vascular artb^ In 
duding those lmmrdlatH\ adjacent to ibe 
serosa, as well as main wtsH to that segment 

When the veaieb mpplx-ing 10 to u eto- 
bmeteri of intestine were ligated, 1 of 3 con- 
trol atumab died from gangrene of the Kgment 
and peritonitis in 48 and 70 hours, rcspec 
ri\"el) Tbc third showed no apparent III 
effects. The t animals treated with bcpiiifl 
for 5 da^a all IKrd and remained weU ''ub-e 
quent laparotomi 00 the iorvI\-ing untreated 
itftnat ilKnred more eitensi e adhoioo* ttao 
In the animals treated with bepann The anti- 
coagulant thus permitted the survnsl of s 
segment of bowel 10 to 11 centuncter* In 
length after occIusIoq of fts dlrsinuraf blood 
■uppl) The death of the control snlmalj con 
ffims the fact that In the dog a segment of 
bowel 10 or la centimeten b len^ usasDy 
cannot survlw when deswaculanred It i* 
possible that the antkoaguJanl b\ preMOtlng 
thmmb from (ormutg m the Intraraura] 
scls, allow! for more ertendve coflatera] cir 
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TABLE II — STRiVNGULATION ENJERIMENTS 


Control 5enc5 

Hepann senes 

Time 

•itnngulatcd 

Length of 
intestine 
fL 

Result 

Time 

strangulated 

hrs 

Length of 
intestine 
ft 

Result 

3 

I 

Recovery 

3 

I 

Death Hemonhage 24 hrs (found dead) 

3 

I 

Death Peritonitis due to evisceration 

72 nrs 1 

j 

I 

Recovery 

6 

I ' 

Recovery 

6 

1 1 

Death HemorthaRC 34 hrs (found dead) 

6 

1 

Recovery 

6 

I 

Death Hemorrhage perforation and 
pentonitis 24 hrs (found dead) 

3 

2 

Recovery 

3 

2 

Death HemorThaRe 24 hrs (found dead) 

3 

3 

Recovery 

3 

3 

Death Hemorrhage 34 hrs (found dead) 

6 

3 

Recovery 

6 

3 

Death Hemorrhage 34 hrs (found dead) 

6 

3 

Reco\’erv 

6 

2 

Death Hemorrhage 12 hrs 

6 

3 

Recovery 

6 

2 

Death Hemorrhage 12 hr* 


culation from the normal bowel on either end 
If increased bleeding occurs followmg heparin, 
apparently the blood loss from a short seg- 
ment before recover^'' sets m is not sufficient 
to cause death 

When the vessels supplying 15 to 20 cen- 
timeters of small intestine were hgated, 
heparinization did not permit the survival of 
the segment, although these animals lived 
somewhat longer than did the control animals 
All died within 5 days with gangrene of the 
depnved segment and peritonitis None of 
the control animals lived longer than 48 hours, 
while the survival penods of the 3 heparinized 
dogs were 72 hours, 4 days, and 5 days, re- 
spectively Blood loss was no doubt increased, 
but did not account for death m these ani- 
mals This expenment would mdicate that a 
segment of bowel of 15 to 20 centimeters 
IS apparently too long to allow collateral 
blood supply to nourish the entire segment 
from either end when the extramural blood 
supply IS cut off 

Slow thrombosis of medium sized mesen- 
tenc vessels was produced by the injection of 
o 5 cubic centimeter of 2 per cent sodium 
ncinoleate into such an artery distal to a 
clamp which included both artery and vem 
This resulted in spasm of the mvolved seg- 
ment of bowel, already cj’^anotic from the 
clamping Removal of the clamp after 20 
minutes was immediately followed by an ap- 
parent return to normal color Palpation re- 
vealed pulsations m the vasa recta, and 


hyperpenstalsis was marked It seemed that 
the bowel would survive However, each of 4 
such dogs showed infarction of the segment 
within 24 hours, and, unless the segment was 
resected, died within 48 hours 
The same expenment was carried out on 
5 dogs which were hepannized at the time of 
injection and kept hepannized for 5 days 
Four of the 5 animals survived When the 
surviving dogs were reopened i or 2 weeks 
later, the omentum and neighbonng intestinal 
loops were found closely adherent to the in- 
volved segment and its mesentery 

Rapid thrombosis of medium sized mesen- 
tenc vessels was produced by injectmg 2 cubic 
centimeters of fibrinogen distal to a damp, as 
descnbed Although a coagulum formed with- 
in the vessels withm a few minutes, the sur- 
vival times of 3 such animals vaned from 8 to 
24 hours The 4 hepannized animals m which 
this procedure was done lived from 12 to 48 
hours Hepannization may have thus pro- 
longed hfe to a certain extent, but did not 
prevent infarction and death in animals in 
which rapid thrombosis was produced 

STRANGULATION EXPERIMENTS 

Scott and Wangensteen found that the 
length of bowel involved in strangulation is a 
factor m determmmg the survival penod 
Aird and others have emphasized other fac- 
tors which play important rdlcs m the cause 
of death following low intestinal strangulation 
obstructions It has been shown that m 
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»hofl loop klnn^uliboTu death U uauaH) due 
to perforatxm and pentonitis In ttraogula 
tkiQs of medium length death b apparent!} 
doe to the abaoiptlra of certain toxins h 
long-loop strangulations death b due to dun 
Inutkin in blood %'Dlnme resalting from blood 
lost Into the Itnncii and wall of the strangu 
lated Intestine and Into the peritoneal caritj 
Our strangulatioo experiments were con- 
cerned with deter mining the effect on the 
recover}' of medium lengths of gut straogn 
lated for varying periods of time up to 6 
hoara. It was fdt tnat release of the itrasgu 
lation within thb peood would not allow 
the lethal factori assocuted with low intes- 
tinal itrangulitioQ obstruction to be cffectiTe 
Four groups of itrangnlatkias were carried 
out by meant of bin ding tape (Table H) In 
each group a control series of dogs was com 
pared with a heparinised senes. Fasting dogs 
of about the same weight were used, srkd an 
attempt was made to produce the same 
amcrant of vascular obstroctloo In etch m 
stance. Tbe tape was first tied around the 
mesenteric stmnp and then around the loop of 
lletuD to be obstructed and was pulled as 
tightly as the tape would allow 
In most Instances, when the tape was re 
leased after at leut 3 hours, the bowel ap- 
peared qoestionablv viable. In others, the 
infarction appeareti tirev e isf ble The bowel 
resembled that of the human during opera 
tiotii for strangubted bemla after hicarcera 
tfcm for IS booii or more. The segment was 
dart blue or blid: anti] released. It then be 
farm* vcrv red with purple or bluish areas In 
the wall and the lumen contamed Wood The 
peritoaeum coatauwd a bloody transudate 
\I1 but one of the control anlmsb recov 
cred after release of the itrangnlatwo and 
dostne of the abdomen The i death occurred 
after ^3 boura and was doc to pentonitb 
brought about by ev-isceration before itran^ 
lation was refea^ All but i 0/ the bepann 
litd dogs were found dead 14 hours after re 
I ff jj* of strangulations *r»d doiureof abdomen- 
Tbc cause of death in theac animals was 
imdoubtedly sbodc due to blood and fluid lo« 
as c^'ide^ced bv the large amount ol bloodv 
fluid In the peritoneal cavitv and In the lumen 


of the bowel Hosrevei in one of the 6-bonr 
i-foot strangulations death was due to per 
{oration and peritonitis. The proloogcd co- 
agulation lime following bq»nn ifpartntly 
allowtd free Weeding, thus Increasing the 
amount of blood lost doniig the itranguIatiQo. 

An observation was made during the ilnn- 
gulatign experiments cDncemlng the use of 
hot Isparotomv pads In cases of cfucstjoaiblo 
viabnitv of the Intcatiije. We aiihed to de 
termlne the safety of administefing bepario 
after operation In such cases when resectioa 
was not done. Each of 4 doa In which tie 
bleeding points oq a strangulated loop wm 
controlled by means of hot laparotomy padi 
died from bemorrhage after heparin was ad- 
minlstcmL It was obsen.Td that the pre 
vtousl) coagulated bleedhig points began to 
Weed within 1 hour after Injertkm of heporin 

acsEcnow 

II e have performed scveml r es ections in the 
presence of bepariniatioci. There was moth 
more bleeding than b Dormally encoustned. 
and much tlrM was consumed for hemoslasii 
Howtvtt the ptocednie was utisfactorih 
completed In eaA case and the mortality kf 
lowing resection was no different thin In Coc 
ttol animals. 


coscumoti 

From our eipenments It would seem that h h 

amafe to adminbter bepann after operatioo 
in of Impaired circulation ol the h 
teitiiie when resection b not perforawL A 1 
though It appeal! that bepann enhaners the 
chance of rcco v Tr \ ’ of short devasculariird 
segments, in cases of mesenteric Tasenhr 
oeduslou or stranguUUon It should be re- 
served only for thcM cases In wtlct resection 
b perfonari 
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EXTRATHYROIDAL METABOLISM OF IODINE 


ASHER CHAPMAN, M D , Rochester, Minnesota 


I ODINE has been identified with the 
physiology of the thyroid gland since the 
findings of Chatin, Baumann, Marine, 
and others These studies have tended 
to focus attention on the intimate r61e pla3'ed 
by thyroid tissue m iodine metabolism Re- 
ports of subsequent work on the function of 
lodme m the organism, for the most part, have 
assumed or implied the participation of th}'^- 
roid tissue 

The recent experimental in vilro production 
of thyroxine or thyroxme-like substances by 
the lodization of protein has been accom- 
plished In view of the formation of these 
calongenic substances m the absence of thj'-- 
roid tissue, the effect of iodine on the com- 
pletely thyroidectomized ammal should be sig- 
nificant The results of such observations 
form the basis of this report 

METHODS OF STUDY 

For this mvestigation 42 male, albmo rats 
aged 7 weeks and weighing approximately 165 
grams were selected and divided mto 2 groups 
Twenty-four rats on which thyroidectomy 
was not performed formed i group and 18 
thyroidectomized rats formed a second group 
Thyroidectomy was complete in all animals 
but one m which a small amount of thyroid 
tissue was observed at necropsy 
All animals received the same goitrogenic, 
low iodine diet described by Remington, and 
all ammals had free access to distilled water 
The groups of intact and thyroidectomized 
ammals were each divided in half, 12 intact 
and 9 thyroidectomized animals each formed 
a group which received an iodine supplement 
This was admmistered m the drinking water, 

A portion of thesis submitted to the Faculty of the Graduate 
School of the Umversity of Minnesota in partial fulfillment of the 
requirements for the degree of Doctor of Philosophy This study 
combined vnth the essay The Relation of the Tliyroid and the 
Pituitary Glands to Iodine Metabobsm,” was awarded the Van 
Meter Prize by the Assoaation for the Study of Goiter 
Work done at the Institute of Experimental Mcdiane under 
the direction of Dr G M Higgins 
Presented in the Forum on Fundamental Surgical Problems 
CTimcal Congress of the American College of Surgeons Boston 
No\ ember 3-7 1941 


I 5 micrograms of iodine as potassium iodide 
per cubic centimeter of water, which supplied 
to these 2 groups, respectively, an average 
iodine intake of 34 and 27 micrograms per rat 
per day Less than 5 per cent difference m the 
intake in the 2 groups existed, calculated on a 
basis of average body weight Thus 4 groups 
of animals were arranged 2 groups of intact 
animals, i receiving a supplement of iodine 
and the other on a low iodine intake, and 
similarly, 2 groups of thyroidectomized ani- 
mals on supplemented and restricted iodine 
intake 

Body weights were recorded every third day 
and the consumption of food and water was 
measured and recorded daily Respiratory 
metabolism was determined twice dunng the 
course of the expenment 

EXPERIMENT A.L DATA 

The data have been calculated and ex- 
pressed in terms of unit weight and surface 
area of rat tissue because of the diverging 
weights of the different groups Thus the food 
intake of a group of rats averagmg 200 grams 
was compared properly with the food intake 
of a group averaging 1 50 grams 

Food and water intake and changes m bodj" 
weight were observed from the fourth to the 
sixty-ninth postoperative day, thus consti- 
tuting a 65 day ex-penmental penod 

The changes in surface area of these animals 
(Fig i) were based on the percentage change 
in weights from the onset of the expenment 
Difference in the level of iodine intake made 
little change in the rate of growth of mtact 
animals, but m thyroidectomized animals dif- 
ferences were observed Those on restricted 
lodme mtake lost weight and surface area 
more rapidly than the animals receivmg the 
lodme supplement The terminal nse of the 
growth curve (Fig i) in the thj'roidectomized 
animals on low iodine intake is explamed by 
the death of low weight members of this group, 
whereas the ammals whose percentage loss 
of surface area was less survived 
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l-if Cfovtli com* ctpnMed u permup 
in icrl&ct mn*. « » Oran L ktua umaLi, adrqmau 

ioi(&n bt»kr travp IL t&tact bv 

huk fi w p Ul tbyrofata it i mUeJ afe 

qMU bdiM krtalt - ffmp n th/rsUectaarianl 
■nfcwl, h7v lodiat btil 

The tctoal dungei lo vrlght *nd sarface 
are* of the 4 fntrup* (Tabic f) mdoded the 
chan^^ o ccu nlng donng the life of the nU 
which died (hmn^ the comae of the open 
meat These h^ra represent the net per 
formance of the grcreps oaore accuratelj toan 
the graph of percenti^ changes bat do 
Dot ab^ the progreacve changes so ireO. 
Again there was noted wy Utde difference 
in the changes in weight or surface area Is the 
a groaps of intart animals receiving low and 


TABLB I — CHAWOKS IK WETOHT AKD SUSBACE 
AuiA THAT ocTtraarD ouaiKO the expeii 
UEKTAL FraiOD 
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adequate lodiiie intake But of the thiToU 
cctocnlzed animals, those receiving the lo* 
Iodine diet without kxliDe supplement suffered 
a threefold loss of weight ana surfsce ares b 
compariscic with those anlmsU in the thjrield- 
eclemittd group receiring an lodSce up- 
piemen t. 

'Hre food intake and the gain or loss of nr 
face area m proportion to the food luurunrd 
were computed (Table II) The latter cco- 
parlsDD represents a measure of food otma- 
Uon. The food intake and itsntlQxatioabTthe 
s groups of Intact animals were afijKoxnuteir 
the nme However among the thjroKlectD- 
nuacd animals, although thw receding a lo* 


TABLE m. — EKTAia OB WATEt lEUnOB 
TO CHAMOEB Df SUBBACE AXEA 
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TABLE IV — CALORIC INTAKE AS EOOD, BASAL 
CALORIC OUTPUT (CALCULATED FROM OXY- 
GEN consumption) and PERCENTAGE DE- 
VIATION OF METABOLIC RATES FROM THOSE 
OF CONTROL GROUPS 


Animah 

Groups 

A\'erage calonc intake 
or output per sq m 
per 24 hrt 

Basal metabolic 
ratc^ percentage 
deviation from 
normal calonc output 

Intake 

Output 

(basal 

melabol 

lam) 

Basis 

1 032 

Rosts 

588 

Intact 

I 

1 Adtt^atc 
lodmc 

I gj 2 4 

I 032 

0 

1 

II 

Ixtw J 

iodine 

I g 47 6 

I 090 



Thyrotd 

ecto- 

mued 

III 

Adc<\uate 

iodine 

1 

I 378 s 

S 33 

-43 

0 

IV 

Low 

iodine 

1 177^ 

482 

(433I* 

-S 3 

(- 58 )* 

-18 

(- 27 )* 


♦One animal with regenerated thyroid tissue (rate —30) v.*as excluded 


lodme intake consumed almost as much food 
as the controls receiving iodine, yet they lost 
more than three times as much weight and 
surface area That is, the thyroidectomized 
animals that received iodine utilized their food 
better than the thyroidectomized animals 
which did not receive an iodine supplement 
A study of water intake in relation to sur- 
face area, to change in surface area and to the 
intake of food showed (Table III) that the 
water consumption in intact animals on either 
low or adequate iodine intake was not altered 
signihcantly The water intake m thyroid- 
ectomized animals on low iodine intake, how- 
ever, was significantly greater than m the 
th\ roidcctomized animals receunng iodine 
This was e\ndent in relation to surface area as 
w ell as to the food intake For eveiA'^ gram of 
food taken bv the thyroidectomized animals 
rcceinng supplemental iodine, i 7 cubic centi- 
meters of water was consumed, while the 
thyroidectomized group on low lodme con- 
sumed 2 4 cubic centimeters of water for each 
gram of food The expression of loss of surface 
area in relation to water consumed indicates 
that the loss was approximately proportional 
to the loss calculated on a basis of food intake, 
tint IS c\cn though the water consumption 
was greater, the loss in weight and surface area 
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Tig 2 Relation of mtake of food and water to change m 
surface area The length of the brackets indicates the 
ratios of food to w ater intake in the groups 

progressed It is probable that the changes m 
weight and surface area were mdependent of 
the water intake and that the animal had 
diuresis and not retention of water The rela- 
tive differences m the amounts of food and 
water consumed and in the change in surface 
area of the 4 groups of animals are shown in 
Figure 2 

The metabohe rate of the animals was de- 
termined on the 49th and 64th days of the ex- 
perimental penod, a slight decrease in the 
oxygen consumption occurred in the second 
determination The average of the two de- 
termmations was selected as a basis for com- 
panson of the metabohe rates in the 4 groups 
(Table IV) A shght increase, 6 per cent, m 
the average basal metabolism of the mtact 
(goitrous) ammals receiving low amounts of 
iodine over that of the mtact animals receiv- 
ing adequate amounts of iodine max not be of 
sufficient magnitude to be significant How'- 
cver, a real difference between the mean meta- 
bolic rate of the two thy roidectomized groups, 
with and without the iodine supplement, was 
obseiwed If the one animal m the thyToid- 
cctomized group w’hich did not receive anx 
iodine supplement and xvhich showed re- 
generated thxroid tissue at necropsy was ex- 
cluded then the basal metabolic rate for this 
group was depressed 27 per cent below that 
of the thx roidectomized control group rc- 
ccnnng the iodine supplement 
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C*Ionc ^mJoe oi the food InUtc of the 
groups wu adcukted (Table R’) However 
MX thii wu Dot oomomed cinder omhU 
tioas the compamon with the caloric output 
a oiil> relative. 

EVALUATION OT fTtrDT 

The pre»cncc of thjTold duue In the Intact 
animals permitted atflfeation of the tmall 
amount of iodine available in the low Iodine 
diet. To accomplish this the th3'n)ld hj-per 
trophied, thereby maintaining the growth and 
well bong of the organism, a« shown In the 
growth curve of the two intact snlmal groopi. 

The thyioidectomixed animals, on the other 
hand deprived of tiasue cspeaaJly adapted to 
the proceaung and utflialng of Iodine, toffeted 
a change In bodj growth and function- Un 
like the Intact animal groups, bowevTf the 
presence or absence of a plimtifal supfil} of 
udIne made a dittiact disereDce in the per 
formance of the th>Taiidleu animals, Thb was 
evident m the depressed growth curve the 
leas effiacot gtilmtloo of food, the greater 
intake of water aod the dlstioctf) l o w er ed 
metabolic rate assoaated with the restricted 
iodine intake in the athj-rold animal as com 
pared with a similar group of animals re 
CHving an ioefine s u ppi em ent- It » rvddrai 
that iodine pla)'ed some rhle In the bod} 
ecoDom) of the th>To(dectomiaed animafv 

The posilbihty that Ioefine may have ao 
effect on Wtal processes In the absence of 
thyroid tissue was emphaslxed by the work 
of Swingle Hoskins ac^ Hoskins, Alien, and 
others who showed that Iodine stimulated 
mctanwTpbesis In thyroldectomired amphlbl 
ins- Further evidence that iodine may affect 
growth p iocej ses in the absence of i^vroid 
tisfuc was shown by SDberberg amd Sober 
berg who reported stimtilitlon of growth of 
bone In Inimatuie thyroidectomlted guinea 
pigs by the admlniitnitkiQ of iodine. This re' 
suited In a paralid to the growth of bone 
caused by the adminfatratioo of thnoimc to 
thyroldectomlaed animals. 

Abdm, Ladwig and \-oii jfutsenbeefaer 
Salter and Lcnnan, Bkxi, and others haw 
demonstrated the prodoctloQ of thytunne 


dnodort-Tosine and caJongenk protehi 
to thyroglobiilin by the lodiialioo of orpujc 
material inuin 

It U possible that iodine in the tfayroidlea 
animal acted in a similar ninniw to that of 
iodine oq organic matter In vitro Kuribh 
aided by enzyme action not Dece«aiffy coo- 
fined to thjTosd tissue. This effect of lodioe 
In the fhy'iWdless anfmal, thm, may reptcutt 
the action on the risertes of a certain concen- 
tration oi iodine, thus elaborating a thirod:^ 
Bke substance 

If an extrathiTtifdal utilization of ioefiae 
ezisU, then Its functioc in disesje aasodated 
snth iodine metabohim may be rigaificaat, 
especially in hvpothyroid states. The nnto- 
w^ effects of {odlnc lack In the athjroid ani- 
mal suggest that an absolnte kxfioc defidewr 
would Impose a more smTre strain on the or 
ganbit) arid that Hie llsell may not be cto 
patfbfe with the crajiete abmee of faxEae. 

nTiOLAiY Axz> cosavtxan 

A difference b lodbe level b the diets of 
(hyroidectotnistd rats signlficutly titered the 
chuges b weight and luriice area, the water 
btakr., the feed qtfllaticra, and the metaboffc 
rate. These changes were not Induced b tb 
bud animals by drpriwtkm or irimlnlftrs- 
tion ol lodbe 

From the data pr es ented it Is ecadoeW 
that iodine may play a rCle b body metiho- 
Uira b the abaeoccof thyroid tfa*oejwa<IWy 
by the prodoetbo of a thyroiineflze mb- 
■Unce b the tiasoea. 
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THE DIAGNOSIS AND TREATMENT OF CANCER 
OF THE STOMACH 

HOWARD K GRAY, M D , F A C S , Rochester, Minnesota 


B ecause cancer of the stomach has re- 
ceived so much attention m recent 
f years, further comment at this time 
would seem to be superfluous Several 
extremely discouragmg facts stand out so 
vividly, however, that one is justified in re- 
viewmg the present status of the problem as 
it is obvious that even greater efforts wiU have 
to be expended if any appreaable improve- 
ment IS to be achieved m the early diagnosis 
and treatment of cancer of the stomach 
The senousness of cancer of the stomach 
may be emphasized by companson of the 5 
year surviv^ rates of all patients who have a 
malignant lesion in the more common sites, 
whetber treatment has been given or not 
With the possible exception of pnmary car- 
cmoma of the lung, the 5 year survivd rate 
after the diagnosis of cancer of the stomach is 
appreciablv lower than the 5 year survival 
rate m cases m which a diagnosis of cancer of 
the fundus of the uterus (55 per cent), thyroid 
gland (42 per cent), breast (32 per cent), 
utenne cervix (31 per cent), or large mtestme 
(24 per cent) has been made 
Walters, Pnestley, and I have reported else- 
where the results of the study of a large group 
of cases of malignant lesions of the stomach 
From a study of these cases, it was noted that 
of all cases in which a diagnosis of a malignant 
lesion of the stomach had been made, opera- 
tion was performed m only 57 7 per cent 
(surgical rate) and that resection of some type 
was possible m only 25 8 per cent The im- 
mediate hospital mortality m the group of 
cases m which resection was performed was 16 
per cent, which, when translated mto terms 
refemng to the total number of patients ob- 
served, reduces the number of patients who 
theoretically have any chance of survival to 
21 persons for each 100 In 28 9 per cent of 
cases m which a malignant lesion of the 
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stomach was successfully treated by resection 
the patients were found to be abve at the end 
of 5 years, whereas only 6 2 per cent of the 
total number of patients observed with a 
malignant lesion of the stomach were alive at 
the end of the same penod 

It IS interesting to note the sumlanty m the 
operabflity rate and resectability rate m 127 
cases of pnmary caranoma of the lung re- 
ported by Overholt In 41 per cent of the 
cases the lesions apparently were operable 
but in only 26 per cent of the cases ex- 
ploratory operation disclosed the lesions were 
operable At the time Overholt made the re- 
port, in 1 1 per cent of the cases m which the 
patients were hvmg m which the mahgnant 
lesion had been removed, there was no 
evidence of metastatic involvement It is 
impossible to determine at this date the 5 year 
survival rate as only 3 of 13 patients with no 
evidence of metastasis had been operated on 
more than 5 years before the report was made, 
and for this reason it is obvious that the 5 year 
“salvage” rate for the total number of pa- 
tients observed will be appreciably less than 
1 1 per cent and probably x^l be very close to 
that already mentioned for mahgnant lesions 
of the stomach 

The fact that early removal of a malignant 
lesion of the stomach is the only known 
method of cure has been emphasized re- 
peatedly and IS so widely accepted that 
repetition at this time seems tnte and ele- 
mentary It may be assumed that because 
our study has been based on all cases of 
malignant lesions of the stomach observed in 
the years 1907 to 1938, inclusive, the surgical 
rate of 57 3 per cent and the resectabihty rate 
of 25 5 per cent will be low when compared to 
similar figures based on expenence during the 
last 15 years Unfortunately, such is not the 
case The ratio of patients operated on to 
total patients who were found to have a 
malignant lesion of the stomach has vaned 
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littk danng the last 15 jT»n from the turjlctl 
rate for the whole period and altboo{^ the 
ratio of paUentJ who underwent reseetkm to 
the total number of patlenU U lUghtly higher 
than the rate of jy 5 per cent, the iaprow 
ment U lo luilgnificaiit as to be negligible. 

The answer to thu difficult and ducou ragtag 
problem U not easy One of the hrat roponal 
bflltie* of the medkal profeanon b to spread 
the knowledge that, with proper care cancer 
of the itomach (In the hnwa aenac) can be 
cured if it is attacked when the proceai U to (ta 
earl) stages and Is locallxed In the itamach. 
That the fimptoou of cancer of the stomach 
may be vague and Ql defined U well known 
Xai’mea must understand that there b 00 
tv'pical tvmptom con^ilex that b charactena- 
ticof cancer of the stomach, and thephyakian 
and turgeon Ilkewbe must not wart for the 
devTlopoient of diaracteiisllc mnptoma be- 
fore considering the poaafbQJt) of the prcaeace 
of a cnaJigaaBt leskm of the itomach and la 
sbting upon a thorough ezammatlon to order 
to arrlva at a correct diagooss. 

An attempt wu made to clajsff> (be 
t}inptomatological picture presented b\ the 
patimts who bad cancer of the stomach la the 
mup previously menttooed Thb proved to 
be a difficult ta^ because of the great vaneti 
of detailed s>'mptaniatological aspects in 
berent In such a large setia of cases. The 
“unusual t>pe of sj'mptomatologkal picture 
of a malignant lesion of the stomaiffi occ u rred 
in three fifths of the cases and coosbted of a 
symptom complex In which diwpepaia was the 
most prominent siinptom and was aiaodated 
with varvinf deg r e es of dedme Thirt> per 
cent of the patients portra)Td the sj-mptomat 
ologkal pirtuie of “ulcer whkh was char 
acterbed b) epigastric pain occurring char 
actcristkalli when the stomach was empti 
and winch was relieved b> the ingestion of 
food or alkali Seven hundred ninet> three 
patients who hHd a malignant lesion of the 
ftomacb h«d received some type of therap) 
for ulem and 81 per cent of these patients 
bad experienced d^mte subjective tmprove- 
mcnL The observation would seem lo dl»- 
credit the \-aJtre or the adi-babOJti of the use 
of the response to treatment as a entenon for 
a malignant lesion from a be- 


nf^ ulcer except under the most umiir 
accurate coodltkins of observatica, whldi 
b possfbfe to obtain. 

A reason for the discouragingly low surpal 

rate fa cases 0/ inalimant lesiiQ of the stoonch 

has been loggestcd bv the luppcned frequency 
with which such leafoQs m«nlfi~it thiTn^ri ies 
at such an advanced stage of devefcpmeat 
that the lesion b Inoperable before thepathit 
experiences symptonu which soggeit hi 
presence. That this occurs occasionally b 
srril known. That this occurs freqocntly b not 
substantiated by the fact that ooty 18 per crat 
of thb large group 0/ patients had noted the 
hnt symptom reienblc to the stomach le»s 
than s months prior to their sdmbsfon to the 
dime whereas exactly hilf of the padeati 
stated that they had e x pcfieocrd tymplcta> 
referable to the stomach for more tK«n t ^-etr 
It dwuld be noted especially that the bet 
that a parient may have had symptoms ref 
erible to the stomach for a lo^ time b no 
criterioc upon whkh to odude the presence 
of a malignant kaion of the 

Amoog la y me n , and paiidcalariy aaosg 
pbysidana, then has been a lamentable bek 
of appredatioo of the mahgnaat poteotblirr 
of gastric ulcer This statement d^ not sag 
gest that aO malignant lesions of the stomach 
start as benign uken. It b hnposafble from s 
pathological or dmUal standpoint to deter 
mine how frequently thb may occur perhaps 
not over 10 per cent, perhaps never It is wt 
reaDy » important to quibble as lo whether 
or not a particular malignant lesion was ooce 
a benign ulcer as to attempt to detennl* 
Immcdlatclv whether or not the lesion under 
coQxidemtioa b malipsant Throagh baiter 
experience it has been learned that there b bo 
method b> which an unequiwcal diniO' 
HU gnnak ma y bc TTiaijii as to the miligoancy 
or bealgnancy of anj ukeriting lesixi of the 
stonuch. In spite of the fact that the onst 
outstanding advances In the diagnosb of can- 
cer of the stomach can be attributed to rocnl 
genology and gastroscopy and that all otber 
diagnostic methods in coenparisoo become so 
insignificant that their Importance can be dH- 
ngvded expert roentfeiicJogbti s^ P*" 
troscuplsa admit that It b IrapoufUe In 
Instances to dhtingubh between s stnsJl d' 
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cerating carcinoma, a malignant gastnc ulcer, 
and a benign gastnc ulcer In our expenence 
at the Majm Chnic, approxnnately 9 per cent 
of carcmomatous ulcers had been diagnosed as 
benign by a roentgenologist, and what is even 
more sigmficant, m 18 per cent of all cases of 
cancer of the stomach m which roentgenologic 
diagnosis was made, it was not possible to 
determme the exact nature of the lesion, and 
in 7 per cent of the cases a diagnosis of benign 
ulcer was made It is particularly significant 
that some t}^e of abnormal lesion of the 
stomach was noted m 99 per cent of cases m 
which a mahgnant lesion of the stomach was 
present The fact that it is impossible to 
determme defimtely by means of roent- 
genologic or gastroscopic exammation the 
exact nature of certain lesions of the stomach 
IS not surpnsmg This statement is not a 
criticism of either of these diagnostic methods 
The two methods of examination of the stom- 
ach are supplementary and m many instances 
either one or the other may demonstrate an 
abnormal condition in the stomach while the 
remammg method may produce essentially 
negative results A similar expenence was 
recorded by Allen and Welch m a paper read 
before the American Surgical Assoaation this 
year This study dealt with 277 cases m 
which a surgical diagnosis of gastnc ulcer was 
made In 35, or 14 per cent, of the cases the 
lesion finally proved to be cancer From this 
study, Allen and Welch have seen fit to recom- 
mend operation if (i) the gastnc ulcer is of 
short duration and the patient is more than 
50 years old, (2) the ulcer is more than 2 5 
centimeters m diameter, (3) there is no free 
hydrochlonc aad m the gastnc contents, 
(4) the ulcer is situated on the greater curva- 
ture or m the prepylonc region, (5) the ulcer 
IS chrome and is on the lesser curvature They 
recommend hospital observation and treat- 
ment for I month if (i) the ulcer is acute and 
the patient is young, (2) the ulcer is less than 
I centimeter m diameter, (3) the ulcer is on 
the lesser curvature or on the antenor or 
postenor wall If healmg of the ulcer is com- 
plete m I month they said that repeated ob- 
servation should be made i month after dis- 
missal of the patient from the hospital If 
healing is not complete in i month, as deter- 


mmed by roentgenologic and gastroscopic ex- 
ammation, then operation is advisable My 
associates and I are m complete agreement 
with the prmciples of these conclusions The 
fact cannot be emphasized too strongly how- 
ever, that although the ulcer may give every 
evidence of havmg healed roentgenologically, 
gastroscopicaUy, subjectively, and by the dis- 
appearance of occult blood from the stools, a 
mahgnant lesion may be demonstrated within 
a verj^ few weeks after the fulfillment of these 
accepted criteria for a benign lesibn 

TREATMENT 

The purpose m treatmg cancer of the 
stomach is two-fold The first is to effect a 
cure, if possible, and the second is to prolong 
life and reduce to a minimum the suffenng 
which may be associated with the disease It 
IS obvious that the first purpose can be ac- 
complished only by extirpation of the mabg- 
nant mass together with accessible lymph 
nodes that are involved, including all of those 
in the greater omentum In most mstances, 
as shown by Carman, the question of op- 
erability, from the roentgenologic standpoint, 
depends on the situation, the extent, and the 
character of the cancer He divided the 
stomach into 3 zones the operable zone, 
correspondmg to the pars pylonca, the border- 
hne zone, correspondmg to the pars media, 
and the moperable zone, correspondmg to the 
pars cardiaca Tumors that are inoperable are 
usually situated in the cardiac end of the 
stomach, or have spread from a pyloric or 
fundic position to within the inoperable zone 
Only rarely is a preoperative report of m- 
operabihty of a lesion in this situation not 
confirmed when exploratory operation is per- 
formed 

Roentgenologic evidence alone, however, 
should not be sufiiaent evidence m occa- 
sional cases to deny the patient what benefit 
may be denved from surgical exploration 
This IS particularly true of lesions situated 
primarily m the fundic portion of the stomach 
or near the cardiac onfice, as great strides 
have been made in the transpleural approach 
to these lesions Although improvement in 
the “salvage” rate of patients with malignant 
lesions of the stomach may be expected with 
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tlie de^•ek)pIncnt tad rtfincmcnt ot the more 
eileruive lui^idj procrdum a more pmmb- 
itm field qrMi3ubtedl\ in wideapread 

promolgaUoo of tbe Importance of eari\ 

Do*fs and rccognfrioa of the malffnant po- 


tcntlaBt) of c\trj nkcTatmj le^n of the 
stonttch 


Ovx**0»j JtLlL Am J Swf 5« 4-17 
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USE OF FEMALE SEX HORMONES IN CLINICAL PRACTICE 

E C HAhIBLEN B .S. , hLD K_A.C.S DsHuib North CturHai 


E ndocrinology during the put 

decade hat been a \Tritable hand 
, maiden of Ejmecolog) D«plte a 
wide^read and often tmentJea] or 
gaootberapeufii, which has tut failed to draw 
repeated critiemn from conten'atfve Hfribrna, 
securely ettabllthed indlcatuot have luw been 
delineated for the use of tbe newer bonjune* 
In e^nyday practice. Eoualh i/ not more itn 
portant, contifbotMOS of coMiooiog} hew 
CN'CT hive been manifest in the retultiot 
evoluUoQ of a newer and more pb>'»iological 
approach to the handUn^ of man) of the IDs 
of woman which emphiunt dinynotn of foac 
Uontl levels ai>d has os its demideratam the 
utmost salvage of femetion and the preserve 
tjoo or restoration of the fertile state when it 
IS possible. There Is now less recounc to fimc 
tion-dcstiDyiag surgery and roentgenolhefapv 
unless it h founded upon securely established 
Indicariona 

The ovary elaborates two kinds of female 
tci hormones airt[e*u rafihaacer («tre- 
|rw) from the granulosa celli of maturing 
graahan folUdea and also from the cdli of the 
corpus luteum and prftatiJmsl mbttciua 
from the lutM cells of the corpus 
luteum Ettrejow are responsible for the mani 
fold definitive dianges m the sciual ippa 
ratus, and dsewhere whkh characterise the 
adolescent epoch of sexual matnrstlon and 
for tbe maintenance dating tbe reproductive 
yTBTS of a state of development m the sexual 
organs compatible with the functiona! re- 
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quiranents placed upon them. These bar 
mooes are largely reaponiibk therefore (or 
the objective and fubJecti\T femhumt) of 
woman /’rpjoi/a Is concerned with the preps 
ratku of the uterus in particnlAr ind tbe 
woman In general for the moothly phjach 
lofpad anudpatioQ of pregnancy vbeo 
geststloD does occur with important rhles b 
the notrition snd protectlvt sheltering of tbe 
de\*dopin fetus. Opposing to some extent 
and perhaps, also acting u svnagists or pac^ 
makers to these female sei hoEmmes, are tbe 
coetrasexnal esdregeste bormoDes which in 
elaborated fn woman soldi b) tbe adnsal 
cortex Uomin s bornunsJ nwty most be 
viewed then as being dual in sezoal aahirc ss 
BWr BeD has observTd the older view that 
fr*pirr etunsw niun wtulier tii fMd at b 
less a real statement of fact than frtpitr sr- 
cretwiu iHitrw Mas sia/fcr at fud at. 

AD 0 / the ovanin and cortical adroiil bor 
moues are itcioidi, or Mgher alcohols, whkh 
contain In common the cbolanc nucleus. Thrtf 
different estrogenic bormoncs have been tdfo- 
dfied fn woman s onne estrone cstrW, snd 
estradiol. ConuoerdaJ preparatbes d sD of 
these art available for thcrapTillc rasir- 
Tbese estrogenk bormones should be etfr 
trasted with certain nonbormmal drup^hki 
possess estrogenJe prcmertics, but which bstt 
DO djemkal rdatjoninlp to tbe natural stw 
oida, for example dkthylstllbestml and K* 
esters. Daring recent months diethylf^ 
bcstrol has bem released Into commcrct of 
the Food and Drug Adminlitratloci. Only ^ 
active progestational bormoee, prwestin, has 
been recovered in small amounts fro m vd^ 
ana ovaries and utidc Another protests 
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btercuiTcnl epiiodai progro* to gi%\XT dc~ 
g re et of owun failure 

Tbete itatemeaU rcftrdlng the effective- 
new of the bemorrhagcnlc baDostaticadiedole 

rmlttedb) cjxUcttcroU therapj ihooWnot 
conttmed u repreaenting the advocaev of 
endocrlxK tbenp) •oldy to regulate the lacn 
itruaf cyde Many menitmal inevulariUea 
are mnocuoui, if Dot actual!) fiAoful and 
endocrine tberap) under tbeae orcumitancca 
la meddleaome and often contnph)*»iokigifal. 

PaJhaikt tJura^ in Ike phyxtoUtUal etin- 
(ent4: faUitrt aj tkt eltmsciaic It it trite to 
ftate that ettrogeoic defidenej U phjtlologl 
cni at the time of the clmiactetic, >-et aome 
of the matcive dotes of eitrogcai given at thU 
time of life by aonK organotbenpeoUc en 
thudMtU rouid ladlcstc apparent fgnamnee 
of the Donnal boriDODoloo of this epoch \o 
need teems to cilft for prolonged therapy with 
full lobstitutKinal or c\ra larger don^ of 
estrogens at the i™* of the dimacteric Our 
koowled^ of geriatno has oot reac^ each 
a state t^t ire are Justified In trying to post 
pone texuai aging 

All estrogenic therap) daring the dimac 
terlc should fulfill this general therapeutic de 
■ideratuffi to kasen, but sot toauMtute for 
the ph>-aioiogical ovarian dehat of tboae 
women fn whom a ev er e subJectfN-e symptoma 
charactenxe this epoch, i e palttadiT not 
full replacement thcrap) Therapy should be 
limited If possible in duxitlon to sereral 
months dosages should be small and 
estrogens should be given oraff) if possible. 
If patients to be treated continue to hav-e 
episodes of bleeding therap) should be ad- 
joxted cyclical]) so that it is withdrawn at the 
tlmi« of and during episodes of bleediog lest 
tronblesome menstrual Irregulantles be added 
to the other sj'mptoms of the patients. 

C^mtUc Ihtrapj tf kyPomast a A general 
statement regarding isolated hypoplasias of 
the genital system aeems adN-isable at this 
fitn ^ WTien a woman who h apparentiv 
endocrinalh ideqaatc otherwise has ntu 
lateral or bHateral h\'pocnastta or a hypo- 
plastic uterus, the likely (fiagocsli Is a fault) 
end-organ or end-organs rather than faulty 
ovanan function LstrogenJe therapv under 
arcumstances b usiiall) of no benefit 


At times s patient with t)‘plad sdolocect 
hypo-ovananlsm b cnnceTnrf solely hr her 
h)'pomaitia. The use of estrogenic otnlioal, 
local massage applied to the bretsb luy 

E ve gratifying temporar) resulu If nthi 
rge doses of atrigau are empfoyed tad 
Some pennanent ben^ts may resmt, frobsMj- 
due chiefly to massage It has been reported 
that the concomitant use of profcstemoe by 
bijectloo lessens the tegrtasloas which faOor 
the dlscootinuatioo of estrogens. 

A aiafvawbc Iktrapy of kyperfKMOwui djtrt 
of oiAer lUnJs Theortti^ coosidcrstlotu 
)^\e suggested that large doses of estrcfcm 
given over prolonged periods may ofier s 
means of depreaing hyperinoctional states of 
the pituitary and of nullifying the vlriliriBg 
effects o/ h)'pcract/vify of ibs androgealc efc- 
ments of the adrenal cortex. The results of 
estrogenic therapy in neither of these coeefi- 
tioni have been satbfactoty despite the fact 
that It seems well established that the mader 
ate goaidotropjc byperactinty of the pllaJ- 
taiy which characterlxes the dimactenc b 
reduced b) adeooate estrogquc therapy 
Larger dosage aoa more prolong aai|e of 
estrogens permitted by recently tviflsble 
dJethyirlDbeatrol may have better rmdts 
Thtnpjfo* local Tbeipedil 

trophic effects of estrogens upon the vagiasJ 
^thdnnn haw permitted effective Sf^&a 
tions In the treatment of goDorrheal viftmth 
of chUdbood and of nonspecific postiwao- 
pausal vaginitis. Since h)-pocstrt<ailsm h 
physkflogicai at these two periods of Sfe 
estrogens do not fulfiB the remilraneeti of 
boTTDOoal agents but rather of active sab- 
stances having a desired local action t he pn> 
ductioD of vaginal comlfication and mcreased 
vaginal acidity both of which effects ingtMt 
the resistance of the host to the faNtifinj 
organisms. Since estrogens arc active wha 
applied direct!) to the vagina, and sm ee 
doses are not required undesired gem™ 
effects of Ihb theram (precDdous adok«»t 
ptiwvni»Tta and uter{iie enlargement with ^ 
tom of utenne bleeding, resp^vrir for the 
two dassei of patients) may be avoided 
Good resalu haw been reported br totoe 
gynecologists from the local use of eitrogen’ 
biefore operation in postmewnjattsti 
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awaiting plastic vaginal procedures The 
modus operandi of this therapy is similar to 
that in vaginitis The improvement in vagmal 
proliferation has been said to facilitate opera- 
tion and postoperative heahng 

Empirical and contraphysiological therapy 
Time does not permit even a hstmg of the 
various empmcal and contraphysiological 
uses to which estrogens have been put Most 
of these have been concerned with the treat- 
ment of subjective symptoms, by fact or 
theory, usually the latter, related to disordered 
ovarian function 

An explanation is due, perhaps, m regard to 
our meanmg of contraphysiological therapy 
When estrogens are used m large doses in 
women with apparently normal ovanan func- 
tion with the hope that ovulation and corpus 
luteum function can be prevented, which has 
been stated to be the rationale of such therapy 
in dysmenorrhea and “menstrual migraine,” 
this m our opmion constitutes contraphysio- 
logical therapy 

Recently another type of contraphysiologi- 
cal therapy has been reported Dunn has 
given made criminals with abnormal sexual 
histones large doses of diethylstilbestrol for 
the purpose of depressmg the endocnne func- 
tion of their testes He was apparently quite 
successful and, m addition, observed mark- 
edly degenerative changes in their seminal 
tubules 

USES OF PROGESTERONE 

All of the therapeutic apphcations of pro- 
gestin (progesterone) and anhydro-oxypro- 
gesterone have been concerned with the sub- 
stitution for or the complementation of corpus 
luteum failure dunng the progestational phase 
of the menstrual cycle or dunng pregnancy 
In the first category, the followmg conditions 
come up for discussion dysmenorrhea, estro- 
genic bleeding, and ovanan sterihty, in the 
second mstance, repeated or threatened abor- 
tions 

Dysnieitorrhea In line with the widely ac- 
cepted theory that the corpus luteum exerts a 
quietmg effect upon utenne motihty, it seemed 
logical to employ progesterone, when it be- 
came available commercially, in the treat- 
ment of functional dysmenorrhea Smce re- 
sults that followed were no better than those 
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obtained from diverse other therapeutic agents, 
it seemed logical to question the occurrence 
of any specific action The reason for this 
therapeutic failure of progesterone seems ob- 
vious Most women with functional dysmenor- 
rhea have no evidence of corpus luteum de- 
ficiency, 1 e , they bleed from progestational 
endometna and excrete essentially normal 
amounts of premandiol (a metabolic product 
of progestin) (6) 

Estrogenic bleeding and ovanan stenlity 
Most of the functional disturbances of men- 
struation are characterized by estrogenic 
(anovulatory) bleedmg and an associated ster- 
ility, 1 e , lack of corpus luteum function It 
seemed rational to use progesterone m the 
treatment of these conditions 

Misconceptions occurred at first in regard 
to the pharmacological effects to be expected 
from progesterone It was beheved that in- 
jections of progesterone would postpone bleed- 
ing (1 e , lengthen the mterval) when given 
dunng nonbleeding phases and that, when 
given dunng episodes of excessive bleedmg, 
progesterone would have a hemostatic action 
In 1936, we (5) called attention to the fact 
that the exact contrary was true progesterone 
has a hemorrhagenic effect when given dunng 
nonbleeding phases and increases the amount 
of bleedmg when given dunng flowing 
Another error in therapeutic theonzation 
was the assumption that a “medical curet- 
tage” in these cases, espeaally in patients 
with excessively proliferated endometna, could 
be produced by progesterone by transforming 
the endometnum to a full blown progesta- 
tional one which in turn would be shed m the 
normal fashion As early as 1936 (5) we cited 
the infrequent occurrence of progestational 
responses in these patients following pro- 
gesterone therapy even when progesterone 
was synergized with ample estrogens This 
phenomenon was related by us to some factor 
which brought about a lowered endometna! 
reactivity to progesterone (ii) 

In regard to the stenhty associated with 
estrogenic bleeding, it seems unhkely that 
even effective substitution for the absence of 
progestm would mduce ovulation any more 
readily than m the instances of adolescent 
ovanan failure wherem substitutional therapy 
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with wtrogtni fa givoL Howrvrr when 
eatiogwa and progoterone are gi%Tn ryrUflfa 
as in our regiroen of cydJc ateroid therapy' 
until Donnal eodomctiial rractndty returns 
a good number of patients opcrience a re 
turn of the fertile state 

Repealed err Ptrtalened abnlm Defioent 
function of the corpus luteuin has fyen pred 
icated to be the etiological factor In the recur 
rent or threatening abortions of women in 
whom no obi'ious organic or metabolic causes 
forthcseabortloftseiHt Progaterooe therapy 
imder these drcumitapcea u founded upon 
the assumptxiD that these pabents need more 
of the ote^c quieting effect of that hoitnooc 
iUny reports ^ve appeared dealing irith the 
good results obtiJned hoen repeatcdmjectkifis 
oi rdative}} small amounts of progesterwe 
In patients with histories of hart^ had nnm 
crons prevwui abortiotti, 

W e have cast doubt recently (8 lo) upon 
the correctness of the pretmse that corpus 
latnzm defideiicy' is the caose of the linrtioos 
which are prevai ted prenmably when pro- 
gesterone u administered. Every patient of 
oun who bad critically low pregnandM (a 
metabolic product of progestin) eicr etioos 
aborted de^te interuiTe therapy with pro- 
gesterone in amounts many times those com 
mooly used. It u our bebef that if proges- 
terone has a specific action In preventiag ator 
tiona, hs modus operaDcli Is something other 
?b«n that of complemeoting corpus loteum 
deficits. 

USE or AKoaocExa 

Androgens are not cooskieTed usually to 
be female sex bormones bat a bnef dtsens- 
slon of these in this paper seems advisable 
It fa justified upon two grounds (i) the tact 
that these hormones form a part of the normaJ 
hormonal piattcm of woman and (t) the lact 
that during recent yean there has been a 
widespread use of androgens m gynedc 
therapy 

ho dear-cut rationale has been esUbKsbed 
for the therapeutic use of these steroids in 
woman (7) l^onlv justification for their use 
has been apparently that they have pharma 
coiogical reactions which under certain dr 
cumstances appear to be expeditions, I e sup- 
prcMion of ovation facmoatajfa fn menor 


rhagia, pitidtary stablliiation fa the clW 
teric without endometml stimufatim, Rp- 
preanon of lactation, eft 

All of the described effects of aadroteta 
have been doe to the ‘faegatiou or oret 
ndfag of the usual ov-arian function I e^ are 
amtra^yslolcimcal effects {4 ij) Few B 
any of (be ultimate results obtained by m- 
drogens cannot be accomplished more t ath- 
factorih from measures less GLdy to cstuc 
□ndesfied nde effect*. The use of androgou 
in the female fa beset with the dangers of mre 
symptoms of viriCntlon not ah ^ whsa ire 
re\TTsed when theripv is dacrwitlnucd. One 
theoretical Indication for androgenic thmpr 
IS to antagoniif hypcmtiogeniim. The odr 
true and proved mstance of this whkh te 
know cfinioally is that which fa doe to graao- 
losA cell tutoon of the ovaries, for abl^ the 
recognised and satiafactory treatment Is bit 
gical ablation of the tumor 

ruuuiT 

Elstrocenlc bormones hAvt a limited, but 
wtQ established rdle fa the treatmoit of cer 
tain dimactoic rmdromes, gooorrbeal vigf- 
oltls of chBdhood and vaguiItH. Com 
plemestal tbanpy with estrogens and po 
gesterone fa certain instances of fatcrujirul 
ovarian faflure may be followed by the rrUUD 
of nonnal ovarian fonctxm. SohstitDtkiaal 
therapy fa l ev crc estrogenic failure 0/ the 
adoleaemt or young woman yidds only teo- 
porarv results and does not drcunarHit the 
•terihty of these patients. Untoward leipjow 
lo estrogenic therapy are increasing rince the 
avallabflitv of cti^p orallv actiit estrognn 
of the iflethylstilbestrol type these are dw 
cbiefiy to ovndoiage Dlllgaice to avead 
o%Trtreatment ihould be observed 

Detpfte the exp ectarioia airwwd by the 
conuncxdal ai’allabfllty of progestertne ao 
definitely established therapeutic rble 0^ 
been accorded It As a part of cvchc st^ 
complemental therapy fa estrogenic hieedig, 
Itfaai given best acownt 0/ Itself Itsroed* 
value in dysmenonhea aod repeated or threat 
ened abortion fa questioned 

Androgens have do place fa rational gyn^ 
cofogk tterapy Their effects are 
oi-anafl negating or depressing tyy* \inin 
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mg effects from the use of androgens do not 
always disappear when the treatments are 
discontmued 
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VISUAL FIELD CHANGES AND SUBDURAL HEMATOMAS 

GEORGE L. MALTBT ^LD Oadnaui, Ohio 


I T li unl\-w?*]lr igretd that the rltnwl 
of lubdan] homtoiiu ii ex 
trcmelj-difficolL Manj tutboriUexctTm 
the ImporUnce of explontorv 

burr bolet wbcn the dixgoofb a In doubL K 
negxtiw burr hole U much Icn lenou* tfun ft. 
neglected fubdural bemfttomft. In tn effort to 
improN-e our duguojtlc ftcuinen m respect to 
thl* condition rre have recently revi e we d the 
•enes of \Tnficd lubdorml hetnttomfti »een cm 
the nenrosuiglcftl •ervke of the Ctndnnftb 
General Hoipital sHkc October ig37 In the 
course of tha review we were surprbed to find 
that in •lightJ\ more ^h«n lo per cent of the 
case* •omc mentkm of a \i«uj field defect w»» 
recorded Knowing the dLficulcy hi exunin 
Ing vitual field*, c^•Tn rocigh]\ b uTKo-opcni 
ti\T patfenU this percentage aeemed remark 
able It therefore t e em ed probable that a 
bnef review of the tj^pe of vttuaJ defect the 
diagnostic and promoatic value of such de 
fecta, and the usdenN'ing patbokigfeal changes 
behind the defects might be aorth> of brief 
axksideratiOQ 

In a series of 6} verified subdural bemato* 


resealed no definite aboormahtiei. la ib 
fifth case that recovered the pceopcrithv 
btsnoojinous defect bad been \Tt) definhf 
A postoperative check s weeks after sorjery 
•bowed a rcadual almost complete left bo- 
monymmu defect. This wai checked again i 
month after the operative procedure and 
there was definite eiddcncc of l e on n) \ 
third perimetnc itndy was done apprau- 
tnatefy 3 monthi after the reraoral of the Mib- 
dural hematoma, and at this time the fiekb 
continued to show finprovemeot (Fig i) 
Palhokiglcal studla were carried oot on the 
brains of the s patients who died. In both 
OM there was definite endeoce of beralatloo 
of the oncal portkmof the bippocanipaliynis 
In both, the greater hcmittlon was in the 
rfght tide The dinkal cvidepce b each ia* 
stance had pobted to a left boenovmon 
vbnal field defect In the eumlDatkm of both 
brains there was a suggesdoo that oiroilatiDn 
to the poaterior errebrai artery on the right 
had bem bterfered «rith b> t^ uocal benua 
tion. The first fatal case fho 4) was the cue 
in wbch the bcmaUcoa had b^ mtcriiemi- 


mw« there wrre 7 instances in which visnal 
field defects were mentioDed (Table 1) In 4 
instances these were apparenUv a verv definite 
finfing borne out bj careful coufroutatlon 
tests. In 3 instances the defect was said to be 
probable In 1 of the 4 definite examples It 
was passible to check the fields b\ actusJ care 
ful perimetry In all the cases the defect was 
boroonjTDOns in character The homonymous 
defect was contralateral to the hematoma to 
4 instances to i case the dot was centrally 
placed that Is uiterhemisphcTal, and the de 
& was a left bomonvmoos ftbooTTnalit) and 
fa the se\-enth case the visual field change was 
ipsoUtermL Five of the patienU rcco\Tred and 
were discharged from the hospitaL In 4 of 
these postoperative checks of the visual fields 
Fron tta DeptrtMt W tW L tbwmteO W 

CMKnwn GrtmJ I ■nwwtr «< 


Wkn C I ti tS( CrfW*t o( laiMM 

SgaUB So»timh«T r M 


•pberaJ Thrie was groas evidence of moderate 
softening in the distribution of the right poste- 
rior cerebral arter) However to the sccwwl 
case fNo 7) there was \Tf> definite gross and 
microscupk evfdenct of bilateral pcstemf 
certbra] artery bi-olvenieot with enctpbsk*- 
malada. This change was much more exteB 
on the right, the side oo whkh the 


TABUS L — SinOIAftT OF CASE* aXPOlTTO afTB 
EUPHAItl OX \TJUAt FITU) AXD FtTIt 
IJlXl CQAXOES 
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illght fidd defccti represented more 

Kv ere ti«« damage RnalJv the fix whidi 
came to portmortem aaminatkm represented 
aamplcs of groa iTTcreralbJe cereoral soft 
cntag 


SUXUAJtY Atro CO'TCLTJHIO’eS 
In revieiring a series of 62 subdural bematO' 
mas, 7 cases, ii per cent, irerc found to show 
evidence of ^^lua] field defecL 
The visual field defect was alwaji botnonr 
mous in character In 3 instances It was con 
tralateral to the dot, one was fpsoiatnal and 
in one the field defect was leftsUed the anb- 
daral dot being centrally placed 
Four pMitiients showed complete recovery 
without residuil visual field defects. In one 
patient careful checks of the fields were car 
tied out at Intavab and gradual improve 
ment was obsm-ed 

It a believed that too bttle iircai has been 
put oa the complicatkicis aiased by unol her 
nlatkm in caaei of lubdoral hematoma. More* 
ONTT it b felt that the \uaal field changes db> 
cuaaed in this report were caused bv tentorial 
besniaticia and embairuament of the drcnla 
tion tfrrcmgh the posterior c er ebral artery 


There seems to be good ei-idcnce that IK^ 
changes may frequently be reveirible. 

Efforts should always be made to detn 
rabe the presence or alwence of vtsual firid de 
fects fa patients suspected of haifag sobdanJ 
hematomas. In tms small senes the riml 
field changes were twice as refiable as pe^d- 
laiy chan^ fa attempting to UterUa the 
sabduia] ^t. like other dtnkal signs tint 
may fadkatc uncal herniation fidd 

changes should emphanrr the hnportaflce d 
immediate surgical fatcivcntkm In order to 
remove the cause of the hcmiatioo. The 
dcnxaiatratloa herewith of the apparent re 
venihshty of the process empbasnes the iia- 
portance of cariy effective removal cf the 
■ourtc of the beriuatlon 
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SCO 


•cntd that tlic morbidity rmtc* are oot widdy 
dlvTTgcnt rv-cn tboogh thert are dlalaJ differ 
enen between tlttTiriouttntisepUcf Hindi 
feW itated that hi iplte of the dlfletenl pre 
operative preparatJoa*, the iaddmee at 
wound Infection In different dinici vanes 
■]i^tl\ Ahmat as nnmeioui ai the anti 
•eptlct thcmseJ\TS are the various in ritro 
and la nw eipenmental tests which have been 
performed to evaluate the effcctrpenesa of 
these substances (5 8 13. a: ja 14, aff-jo 
33 33 36 38 40 4O It Is falriv well agr^ 
that antia^tlcs showing ercriJent »j* rifn 
tests may not be at aH satisfactory b actual 
dJnical use. likewise, ia rrw Uboraloiy rat 
logs mi} oot give an accurate Ifvtfr ^ the 
quality of the antiseptic, for as Bats pomts 
out, ormnisna added to the *kln are more 
eaiQy kfflcd than the basic ffora.^ 

P'nce (31) baa shown that there are two 
tj-pes of bacterial flora on the skb (1) the 
trensifKi flora which b kKael> attach^ and 
can be removed b a few minutes of aoubbbg 
and (a) the rfndni £bn whkh b dgfat)> at 
tacbed and b difficult to re j ao r r In certab 
cases the resident flora may bdade virulent 
organbnts as a result of proioeged erposura to 
their so ur ce. In additk^ the btete^ of the 
deeper layer of the skb are brought to the 
surface by per^lritkm, etpeaall) during a 
length% operathm and ma} coutimbale the 
wound brause the antbeptK tppBed at the 
beginning of operalioD U no effective 

Therefore thb source of cnntambatkio b a 
ooostant hazard whose threat boeaies com 
mensurablv with the length of the operation 
Sbee the bacteria cannot be complete!) re- 
moied from the skin durbg the operation 
thi^r introduction mto the wound may be pce- 
i-ented by sealing the operative 6eJd with a 
sterile ImpcrmeaUe suriW Such a surface 
film has been produced b) the osc of roeroiric 
bichloride but unlonnnatcly due to pei^jiia 


sterile towels. After the bebioo h made 
sterile toweb are damped to the edges to pro- 
tect the wound from possible skb coatuaSa- 
tion- It b genertih realized, boim-er tin 
thb carefol preparaticn of the «tfp sod be 
damping of toweb around the wtnmd edpt, 
are measures of onI\ relathe effidency sod 
that the) do not absolutely protect the wound 
from sn^ contaminatioo 

Ohvioaily If there could be appBed to the 
skb b the region b which the indin Is to 
be made tome Impermeable substaace wtld 
b sterile and whidj would adhere to the rifa, 
the bdsion could be made through It sod 
absolute protection from cootimiiistkD 
would be afforded Such a covering lUdi 
would be most efficient should p og m the 
following pTopertle* (i) Impcrmeahffity to 
bacteria ul bactericidal action (3) tat- 
Irritanc) (4) tianspajeocy (3) idbesiTeoai 
to skb (6) dastlaty and (7) fadle iadn 
bOlty 

Because it fulfilled iH these coaffiflosi a 
cept the fint three, vinyllte resfa ‘ was 
tested for the possbCity of fnlfiffinf the otha 
reqalr e mctita. Thb reib b a polymabed 
vfaylite acetate which b solohle b pneti- 
ally til commem solvents with the ezerotko 
of water gasoline and the hyieT ilcohco. It 
b coloriess odoriets, uootoxb it retotj 
dilute salt, add, and tlkali lohitloos. It b 
widely used as an adhesive for a variety of 
materiab and b an excellent adbcmit to fuse 
tlcally aO tjpa of surfaces. It aiaoibs water 
and pccomcs leathery and pCible when bije 
amount! are absorb^ (<3) 

Several prelbibaiy tests wne tried m the 
laboratory before dbical appfkaboo 
begun. Solutiooa of the resb were made m 
different percentages to detennbe the I*®" 
wh/ch gave a satbfiefory coating and wtioi 
dried most rapidly On the bisb of t^ 
studies, the following futmula was sdopted 


tion multliJlatioQ of bacteria occurs at an 
increased rate beneath the film (3* jz) Con 
sequeotly any fajurv to the film allow* the 
escape of the tacteria bto the wound- 
The current method of prepaibg the (^wra 
tive field consist* of shaving cart/trl soap tad 
water scrub defatting apphatkm of an anti 
septic agent, and draping of the area with 


) frua vnrBu mto, AYA7 
00 icrtJ»» 

4 Srtimt ttaTjctailnw (to bmn arj^K) 

This solution of vin)‘hte resm was 
to the «lrin of NTJunteeTi and aUowrdto r^ 
main Intact from 14 hour* to over a week. 
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Group +. In 30 caict, the bacteriologlc*! 
Hodics of the ikin edge bomediitely after the 
ikin iuastOQ was made tbowed the preaenceof 
organisms In 5 cases or 16 6 per cent. Of theae 
5 cases 4 were positive In groop 3 and showed 
organisms with similar bacteriological ptop- 
ertjea. 

Gr<T(^5 In 30 cases, these studws made on 
the sbn ^ge at the comptebon of the opera 
tioQ and bdore the thin ed^ were rWrd 
showed the presence of organisms b 8 casta 
or 6 per cent Of these 8 cases only i was 
also poaitii'c in g roup s 3 and 4. and 3 were 
also positive in group 3 alone. 

Grerop 6 In 18 cases, bactenok^cal studies 
made immedlatelv after the comftttfon of the 
opciatkiQ on the shin surface in the opcratl\‘c 
ondcr the vin)'iite resin ibowed the pres- 
ence of organisms in 3 cases or 10 7 per coit 

CVALUATION 

^Ttereas it b recognired that the results of 
these bacterkikigical stuebes are based opoo 
too few to be of condimvc DgnlhcaDce 
they were considered of suf&dent bterest to 
be presented as a prehminar> report More 
o\-cr It should be renfued that these bacterio- 
logtcal stodka were done with the purpose of 
determining whether >-fnyiIte resin sohitfem 
would fulfill the deiideTata prcvkraslv am 
lidered in the ideal prepararian of the thin of 
the operative field Tne dfnk-al applfcattm 
of this method of skin preparation dearly 
demonstrated that it fulfilled the require 
menu of transparency adheiiTeneaf to the 
tUn , dastidt) ready IndsablUty and 000 


iratanej Ihe significance of these reqeisitn 
of such a shin preparation b dearly tppannL 
Transparenc} b desirable became it penniti 
the surgeon to place the Indsion acccretriy 
according to the landmaiti whkh miy be 
deariy seen. The significance of adhahmea 
to the sHa Desin tlu fact that unless the im- 
permeable film adheres doselv and tenadomly 
to the shin there b the possihQlt) that dorist 
the opera ti ve procedure po^jfiadoo oiotab- 
Ing organisms which have escaped frtsa sUn 
pores may readily seep beneatn the film to- 
ward the edge of the indsion. Thublidyto 
be mhanced further bv retiactiaci ard manip- 
ulation during the operative procedure. For 
thb reason, the film must posses an eUtfTf 
quality somewhat comparable to tbe skin to 
which It adheres. It was found that the vby 
Ute resin film was readHv elastic and sfairalu 
neously stretched with the »tln aod remained 
definitely adherent to it as the wound wu re 
traded and manipalaled. In fad it was ob- 
served that thb adhesive and riadic quality 
lesoained present for srvval days after the 
operatxpcL hloreimr skin Irrititbn was 
never observed in any oi the cases even after 
the film had been allowed to reomin in con- 
tad with tbe skin for as long as one week. 
In a few esses the ^io>bte rem solntloo wu 
applied to the Irrltat^ skin surrounding u 
enterostomy opening and It was found to oaTt 
• definitely protectivT and benefioal effect 
Obviously thb b another purpose for whkh 
It may be used to great advantage. 

Tbe results of the bacteriofogical itwfies 
deariy demonstrated its bactericidil acthrity 
Bacterial growth was obtained m nooe of the 
rj cases m which these studies were made 00 
the solution itself (Graph i) Thb b par 
tloilariy significant in view of the fact that w 
^ledai attempt was made to sfcriUie 
lutioo iloreover the solution was retifflT 
ci p osed to contamination since the rubber 
applicator was repeatedly dtoped Into 
•ohitxio after It had been appUed to tbe skm 
of consecutive patients. 

The fact that bacteriological growth 
tained from the iHn of the eperative 
all of the cases after it bad been prepared bv 
shaving •fvi washing with soap and ** 
to be expected an^ confonni with sbnlbr 
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PERITONEOSCOPY 

New Applications and a New Supplementary Instrument 

JOSEPH E HAMILTON, M D , F A C S , Louisville, Kentucky 


T he pentoneoscope, devised for vis- 
ualizing the abdominal cavity and 
its viscera, is sunilar to the foreob- 
hque cystoscope except that it is larger 
and uses an air medium, whereas the cysto- 
scope uses water After prehnunary pneumo- 
peritoneum, the sheath and trocar tip are 
introduced mto the abdonunal cavity through 
a small stab wound The trocar is then re- 
moved, the pentoneoscope mserted and an 
exammation made Biopsies can be taken 
with a speaal forceps which carnes a small 
observation telescope A detailed descnption 
of pentoneoscopic technique has been made 
by Ruddock (9, 10) who, in 1934, devised 
the instrument now most widely used This 
author’s last 750 cases without a single mor- 
tahty testify to the safety of the procedure 
Gamed out as it is under local anesthesia, it 
IS, furthermore, a mmimal operation As a 
rule, the patient may be up and around 8 
hours after an exammation, or the following 
day if a biopsy has been taken 
I wish to descnbe a new mstrument for 
assistmg pentoneoscopy and to present from 
my senes of 125 cases several new or little ex- 
ploited applications of pentoneoscopy 

THE NEW INSTRUMENT* 

The new instrument consists of a blunt 
tipped rod or “manipulator” and an insulated 
endothermy electrode, both of which fit into 
the sheath of a small paracentesis trocar 
through an airtight rubber nipple (Fig i) 

From the Department of Surgery University of Louisville 
School of Mediane and Louisville City Hospital 
Presented m the Forum on Fundamental Surgical Problems 
^ore the Chmcal Congress of the Aracncan College of Surgeons 
Boston November 3-7 1941 

'This instrument was presented both in an exhibit and m a 
moving picture at the meeting of the Southern Medical Assoaa 
tion m I^msville, November 15-19 1940 The diathermy elec 
trode was added 3 or 4 months later Two o^er authors in 
recent publications have independently described instruments 
auxiliary to pentoneoscopy Robinson and Rsk use an instru 
ment similar in pnnaple to our own and Lamb desenbed a 
transparent bladder that can be inflated around the pentonco- 
scopc, thus pushing viscera aside. 


When needed, the trocar and sheath are mtro- 
duced through a tiny separate stab wound 
under pentoneoscopic view, the trocar is re- 
moved and the manipulatmg rod or electrode 
IS inserted The electrode is capable of divid- 
mg adhesions, openmg benign cysts, etc 
With the rod, obstructions to pentoneoscopic 
vision are pushed aside or hidden structures 
hfted mto view (Fig 2) The hver and gall 
bladder, usually accessible to the pentoneo- 
scope, may either one or both become ob- 
scured by adhesions or loops of bowel These 
obstructions can be gently pushed one way or 
another to allow adequate visualization When 
overlapping, the edge of the hver can be hfted 
up to disclose the gall bladder, hidden be- 
tween it and the colon The spleen, not often 
seen by the unaided scope, unless greatly 
enlarged, can usually be mampulated mto 
view The appendix almost always hidden by 
loops of ileum or by the cecum, is easily lifted 
up for mspection by the rod In the pelvis, 
tubes and ovanes are sometimes partly or 
completely hidden by their prolapsed position, 
but the tip of the instrument hooked under 
the round ligament wiU puU them up mto 
plain view * Sigmoid, cecum, and colon can be 
pushed about to secure the best visualization 

We have so far used the auxiliary mstru- 
ment 3 1 times There have been no accidents 
and the results have been gratifying 

NEW APPLICATIONS OP PERITONEOSCOPY 

Knowmg the potentialities of the pen- 
toneoscope and accessory mstrument, the 
tramed pentoneoscopist will come to adapt it 
to a widemng vanety of diagnostic and thera- 
peutic problems outside its recognized routme 
The following are examples 

Gunshot and slab wounds of the abdomen of 
doubtful penetration Heretofore, surgical ex- 
ploration has been the accepted means of 
ruling in or out perforation of the panetal 
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•pecrtoo through the peritoi>«»CDpe (^) 

Prior to our a*e of the peritoceo*a>pe io 
these cues, is per crat of sll surgical ex 
plormdons of abdomloal ballet and knife 
woimdj at the LoalsrOle Otf Hospital re 
Ttaled EH) penetratuQ aod beoce vert uo 
neceauu^ Ftrrthermore, wed over 90 per cent 
of these wounds were to located that their 
peoetratloa or ooapertetration coold be le 
liabty detenufned by means of Che penCoaeo- 
acope So far pentoneoscopy was dooe to 16 
pauents with such bjuries In 7 of theac 
penetration wu foend, thereby IndkatiDg 
munediate laparotomy The otl» 9 patienU 
WTTt spared a laparotomy by vlsaslizing an 
Intact panetal pentooeura beneath the entry 
wound 

DifermhaiJnt bttmeen ap^cnJiaUs amd soJ 
pin^ts ojtcf 6< fiP tf a app^ictiu and tkeU 
crtiUis \I1 are familiar with the ocraslonal 
female patient who h so^weted of having 
salpingitis but upon whom an ezj^rator> 
operation is performed to rule out an acate 
appendicitis. In these cases It Is our praetke 
first to Inspect the adnime. If they cannot 
be vlsaalixcd by tbe anasded poitooeoscow 
they are casfl} booked up for Inspectioa bj 
the manipulator If lalpm^tls b found for 
confinnaUoo the appen(& a hfted up od the 
rod and examined for abnormaHty If the 


tubes are Donoal and the appendix appears 
sospidons, UparotocDy is penortoed 
^ far WT have us^ the peritmeoscope b 
thb (QffeTeBtlal problem 5 dines with c»- 
piete success and with no untoward results. 
Three tines a rit« gT«f.di of salpfngltb was 
made and laparotomy avoided, and once the 
dlagnotls of appendidds was made and vrrl- 
iScd at opertlioo Once cady appeodlocsl 
peritonitis was unecpectedly discoTT^ Tic 
padent was treatea conicrvatfvdy by tbe 
Ochsner rejrfmeii and made an uneventful 
recovery Interval appendectotnj 3 nioeli* 
later confirmed the previous daitwsb sad 
revealed normal ■irw"** 

Rarely a dificrcntlal problem arises between 
acute diolccystJtis and acute appcndla^ 
Thb was eicmpfffied recent!) on our warn 
bv a la year old negro mtJe SnDpt«n* 
signs pointed chiefly to cariy acute cbolccp 
tltls, an Inflamed high lying sfpcnffli 
could Dot be ruled out Peritoneoscoj^^i^ 
performed and by this nwam a diste ooed 
injected gall Madder was vlsui D i r d. 

■ gytntr it through the abdominal wtD cauirt 
pain. The appentfix was then Hftcd up 
manfpulator and found to be nomisbl^ 
patfent s lymptoms subsided satbfsctorily co 
a conservative reglmcQ. 
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onK aI(cm*t{\T method of deciding wbetfacr 
Of not nrgeT} Is indicated and In wludi 
peTltoneoscop\ la eqoaDy capable of making 
that decision I urge tbit pcritopeoaco py be 
chosen on the grounds that It Is mna the 
lesaer and safer procedure seldom iocapadtat 
ing the patient for more than 14 botin. 

Incidntalh 3 of our 4 aeddents (bOe ha- 
tula from liver bropsv in a case of obstntctI\'e 
jaundice moderate hemorrhage following 
splenic biops) in a case of monooilcleucemla, 
and perforation of Deum in a far advanced 
rase of fibrocasecPDS tnberculoas peritonitis) 
occurred m general!) accepted and vhat we 
might term medical applications of peri 
toneoscopv The onl\ untoward reault among 


the surgical" uses of the fnstnjmmt at* t 
mOd poetUDothorai caused b a pabeet anh 
gunshot wotmd of the abdomen m whk± Ik 
bullet also penetrated the diaphragm. 
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C tive testi for proton- Solutions contain 
I mllligmn per cubic ctotfaneter *« 
opalescent and milk lie. The reiiilu of ele 
mentaiy analysis and fracllonatbn given In a 
succeeding paragnph show the material to be 
nudeoprotem containing possibly a very 
small amount of fat 


nouocEKtmf a>id physical state or 

THZ FaOTXIK 

The problem for first condderatioD has 
been the detenniaatioa of the degree of the 
purit} and bomogeneltv of the fs^ted pro- 
tein In order to estabUih a basis for evslaadng 
the results of anal^-ses on coosdtutkm ana 
behavior Recent advances In the study of 
proteins 111%^ provided a munbtr of physical 
tests suitable for appUcation to this problem. 
Those ated tiogh orbieaenblnttiooluiTbeeD 
studies on (a) Komojeneit> with respect to 
rate of sedli^tatisa tn tbe aatlyticai ultra 
centniuge (b) homogeridtj of cle^dric churje 
density as measured b} the re%'crAle qnead 
of the moving boundarr In tbe Tisdlas dec 
tropboresis apparatus (^c) tbe rate and mao 
ner of diSasum and (d) tbe vucosty of tbe 
ponied protem sdutioos. 

Sedhnentatloa veloatr stckdies In tbe an 
alyiical ultracentrifoge give Information based 
ddefiy on partlde shape., sixe and mass. 
Sneb stoebes were made In parallel with de 
vdopment of tbe procedures of isolation 
Examinatioa of solutWis of pellets obtained in 
the Initial sedimentatian in the quantity ultra 
centnfuge revealed the presence of an ultra 
violet light absorbing material with a sedimen 
taiioo constant of about S*r"ca. lyosicT^ 
cm sec."* dj-nef~*(i) In such a preparation 
the sedimenting boundary was not entirdy 
sharp and there was seen also some of tbe 
tiipiai tissue protein of molecular sixe so small 
that no scdunentatlon of It oc ciif Tcd In the 
ultracentiifogal 6dd cinplo>'<d in tbe study 
After 3 to 5 cydes of low and high ^le^ 
■p inning bowe\-cr there could be seen only 
the specific material aB light time protein 
and ver) heavy Insoluble cnUnidil material 
ha\’ing b e en eliminated. Wth sudi a product 
the ledimentiDf boundary was very sharp 
and from studies of many sa mples , the aedi 
mentation constant was ^ — 178 s 10“** cm. 


aec-‘dyneS-'(8) Tbe ihaipocii of bounlm 
and freiaiom of products other than tkw 
associated with the specific boundiiy demo- 
strate a very high degree of bamojeneitr d 
the purified material with respect to lih 
method of study Tbe ^Twmln.ttnr i erf etkr 
substances by thb method has ibown Uat 
inch a degree of homogeodty has beoiei Unit 
only with solutions of a single moienihr 
■pedes. These results, together with the tigk 
sedimentation constant. Indicate the ponfied 
material to be a hi^ molecular w right nrot OIL 
Further mfonnation of the phyrica] natart 
and state can be obtained by esaminatrai b 
tbe Tiselhs apparatus. For thb purpose iris' 


txms cootaming s 7 to 4.5 mnilgraiQspanDtd 

E rotein per enbife cectimeter were stmfied (n) 
1 tbe pH region from 3 78 to 7 7 tbe ranfe k 
trhkh the mstcriil is sUisle (s) Zapmodrof 
to S3 hours, the protein particles mlgistd 
with a smgic verv sharp boundary Tbern- 
inetry and ilnaenm of booiKkry and It* 
aharpoess or lau of ipread mtaled t defne 
ctf dectropborrtJc bo nxi gea o t) which hw 
been seat cdJ> with soJuthns of a few hlgblr 
purified proteW These results bdiate a I^ 
maiiable ilmllaiity in electrical propertin 
amoogst tbe Lodlvldtul protria partkies cad 
thus provide a sccoDd imd itro^ LkBcsU® 
for tbe molecular state of the protem. 

Evidence for the monodlipcnJty of tbe pro- 
lem hai been seen in diffusiou erperfmestj. 
The rate of diflnsksi b a function of tbe riff 
and ihaK of the protein paitides. 
orf tbe diffusion curves a dependent cr 
degree of bomog en rity The experimeoW 
emvts (8) obs er ved here were of the ihspe ri 
a g«ii»tin Donnai error cur\‘e, reveaGng sa 
diffusion behavior and thus Ugh rah 
fonnity In the ilxe and shape of the parhoo- 
Tbe oinervTd low diffaikB coostant, 

6.6c s io“* was again indicative of biF 
rodecular silt. , . 

The rdalive Tisccaily of a protein •riut" 
b a functhm of partide shape and 
Independent of particle sise. Stodifs OT 
tioni of tbe purified protein showed mt i« 
relative viscority was a linear function ri 
ton concentratwn. This result b 
only of normal flow and alooe b not an 
of the state of dlipcisioci- Ob the other brad 
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bma \inis Thk b apeaalU IDiutrated In 
paralid rtodic* (») on moiccolar *Ubflity of 
the protein md \inB infectivlty vltb rwpect 
to ^-dro^ km concentration. MoJecuUr 
iUbdiU b »l » murottm between pH a 9 
and la Thb b llkewije the region of man- 
mom itabOitj of vlnii infeclhdt) In tola 
tlocu more acid than pH a 9, the moleculci 
disintegrate, as ahoirn b) anal>'tlcal ultra 
ceotrifogatkm and here mfcctivit) U loat Im- 
jnfdbteJ> In the alkaline range boweiTr 
Infectlvit) u Immediately kat at pH 10 where 
as moleoiUr dbintcgratioo begins quick!) 
only at pH laa or abo\-e The UoeJcctnc 
point of the protem b at pH 5* where the 
protein is miaiuble. Here the procein pre 
dpi tales, and with It arc dirr>ed tne infect!^ 
qaalltn of the aolutkia. 

The foregoing reauJu aen.T to establlah 
with reasonable certainty the Wentlty of the 
puii&ed popOkmui protein utd the papQloma 
virua. The expenmental findings tbva am Ik 
interpreted as describing the p rop e r tfc s of 
thb infectious agent Uementai) anali-aes 
(1) have thown the rina pcoteia to contain 
carbon, 49 fi hj'dxogen 7 i pbosphorua, afM 
mtiogen 15X and sulhiro.]} per cent There 
u present 64J per cent caiboh)*drate. The 
poifibiLt) of ut as a conjugated constituent 
b itlU DOt entirdy dear Early /ractionatioo 
with snail amounts of material lave j t per 
cent Irooid. Jlore recent lo\‘estigatkm (18) 
has molcated a value of 149 per cent Frac 
booatkm (i8) has revealed the presence of 
nodeic add to the extent of about 8.0 per 
cent The nudoc acid b defimtely of the 
thjTDQj type there being no detectah^ trace 
of ribose or j-east nudde acxL 

EVALOATIOY OF STUII\ 

In the experimeoU described, a specific 
material exhibiting the biological characters 
of the rabbit papilloma virus hu been Isolated 
from Infccbous extracts of growths from cot 
tootail rabbits. Thb component of the 
growths f ulfill* the criteria of a bcanogaieous 
macroroolecular nucicDprotcm which ma) or 
may not contain a small quantit) of con- 
jugated fat The evidence thus far obtained 
indicates Hi*t thb macromolecular material 
b the papfUoroa \-irus. 


For present InterpreUtiocis, the muluK 
these IniTstfgatiotti of the caasatirt tjentef 
the rabbit panlUoma are best conddmd h 
CDmparbon with the findings on other filter 
able i-iruaes rather than other tmnoc tgreU 
During the past few vears, much attentksjki 
been given to studies on the bobtioo ud 
properties of viruses, both those ciodng <&- 
case fn pdants and those pathogenic to 
In 1935 Stank) (15) annormced the bolitba 
ol a iJgb mokcnlar weight protein Iroa pUnO 
diseased with tobacxo mosaic virus. Tbi 
material obtained by dasskil metluds of 
chemical fractlonatioQ Is cr^ntalCDC, sad tti 
Identity with the virus of tobacco mossi: 
disease has been wefl established. Solbe 
quentl) with access to the newlv develop 
idr-driven ultracentrifugr muDeroui ouer 
plant virus proteins (t6) have been bolaled 
and all thus far studied poasess pccpertlei 
ascribablc to entities eristmg in tM osJec 
ular state rather than those to be eipected 
of lodKidoab dasKd as bacteria, . b fanfttr 
studies m the field of viruses have pro- 

ceeded much more slowli It basbeeBposaUe 
to coDcentnte and to purify to a endodenbie 
degree a number of these igenu. Only » le* 
have been procured £n amounts and to s sUlr 
suitable for studv namel> the elmcntary 
bodies oi racaai* (7) the rabbit papfikna 
virus and the agent of equine coccphaiocije 

litb(ia) The CTitcna for judging the Mtarr 

of tbw 3 \'iruies, however are not spjikaUf 
to the tame ettent for each of the three. 
CbemkaJ anal)-ses of vaednit eiaoeoU^y 
bodies have ^\Tn faiiiy uniform rmlu 
hQcroscnpsc examination has been erojJojfu 
for mteipretation of bomogcncitv of fnribrJ 
preparations, but the findbg* can b ardlr w 
conadered quantitative and further 
DO iadicatkin of the nature of the 
Numerous studies have hero made 00 tk 
bodies In the ajialj'tlcal ultracmtrifuje aw 
those workers (14) haring the widest er p^ 
ence have reported spread In the ■eeSmcDai^ 
booudartes indicating lack of unifcnmtT B 
partfde die. The eJemenUry baCes a rc art 
of a nature suitable for cicctrnphoresu ducW 
bv the moving boandary orthod (i 4 )a?“ 
other tests have not been applied- The resa 
as reported cannot be employed to plsce 
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loma vinii- Thli b Qliutrated tn 

panUd studio (j) on n»I«ukr sUbnit) of 
the protein and \-lrus lnfecti\-it\ irilh ropect 
to h\-drogen fcm concentration Mokcular 
•tabillt\ b at a maiimpm between pH a 9 
and 10. This b Ukrwbe the rejpon of firn 
mom stability of virus Infectivity In aolu 
tjons more aad than pH * 9, the moleculo 
disintegrate as ahown b) a&alytica] ultra 
centnfugation and here infectivity b loat Im 
mediately In the alkaline range however 
fnfectittty b Immediately lost at pH 10 where- 
as molecular dumtegratfon begins quickly 
onl) at pH 10 2 or above The boeJcctnc 
point of the proton b at pH 5^ where the 
protein IS insoluble. Here the protein pre 
cipltatea, and with it are cirried the infectious 
gualltiei of the solutkia. 

The foregoing reaults ser\T to eatablbh 
with reasonaWe certainty the identlt) of the 
ponhed papilloma protein ar>d the papiDoina 
%irui. The eiperunnital Endings thus can Iw 
interpreted as desafblng the propertlea of 
this infectious agent Elementary analvaea 
(t) have ahown the virus protefo to oootafn 
dJboo, 49 6 hydrogen 7 2 phosphorus o 94 
nitrogen 150 andiuifore 22 per cent There 
ts present 64? per cent carbohj-drafe The 
pcasibIUt> of ut as a conjugated comdlueol 
ti stOl not entfrel) dear Eaii) fraclkmatlon 
with small amounts of matenaJ j t per 
cent lipoid More recent Invejtigatlon (18) 
his Inoicated a value of 149 per cent Frac 
UonatloQ (18) has revealed the presence of 
nudeic add to the extent of about 8 o per 
cent The nudeic add b definitdy of the 
thymus t>pc there bang do detectable trace 
of riboae or yeast nuddc add. 

ESAL0AT1OX or STCDT 

In the esperimentj deaerfbed a specific 
material exhibiting the biological characters 
of the rabbit papilloma sirus has been boUtrd 
froia infectious extracts of growths from cot 
tontafl rabbits. Thb compooent of the 
growths folfilb the criteria of a bomogeneoui 
macromolccular nudeoprotdn which may or 
inav not contam a small cruantit) of con 
lugatcd faL The evidence tnus far obtained 
indkatea that this macromolecnlar material 
b the papiUoma virus. 


For present interprctatioai. the tndti ot 
these investlgatioQS of the causatrre atett d 
the rabbit papIBoma are best CDnsHeml k 
companion with the findings 00 other fiia 
able viruses rather than other tumor sgrotJ 
Dunng the past few years, much itteBtion bi 
been gi%Tn to studies on the bolsticn toi 
piopertiei of viruses, both those cauriai fit. 
ease m plants and those pathogoiic to si-ttrok 
In ipjs Stanley (15) announced the BoUtka 
of a nl^ moletnlar weight protein fnn pints 
(hseased with tobneto mosaic virus. TUi 
material obtained by dassical methods ol 
chemical fractlonatloo b ayiUlhne sad ks 
ideotitr with the liras of tobacixi aosiic 
disease has been weD ntaUbbed. Sobs 
quentJy with acccM to the new!) devekped 
air-driven ultracrntnfuge ntuneronj olWr 
pUnt imis proteins (16) hsie been bobtrd, 
and aJJ thus far studied oosa cs s prope rti fs 
ascribablc to entitles abting in toe tnoiec 
ular state ratba than those to be 
of bdividuab edassed u bacteria. Simibr 
studies in the field of animal virntet bare po 
ceeded moch more slowly It has beenpossLUe 
to cDQcentnte and to purify to a curaaiffitfe 
degree a number of iMe agents. Only s iff 
have been procured In amouots and in a stile 
suitable for stud> namelj the ckmaitsn 
bodies of iwcdnii (7) the rabUt pa p il kn u 
virus and the agent of equine encephakanre- 
litb (i j) The ^teria for Judging the 
of ih^ 3 viruses, howe v er arc not sfpflcsUc 
to the same extent for each of the tir« 
dernkal analyses of vacanb etemoitarT' 
bodies have ^Tn faiiiy uniform resnlU 
31 icToscopk: examination has been e mpto^fd 
for interpretation of homogeoclty of pcnli« 
preparations, but the findings can harfiyte 
a»sklered quantitatliT and further P™™ 
DO fndicabOQ of the nature of the 
Numerous studies have been made on the 
bodies in the anal) tkal ultiacmtiifuse and 
those workers (14) having the wid^ exp^ 
ence have reported spread b the sedunabj 
boundaries radicating lack of uniformity 
parUde sise. The elementary bodies are^ 
of a nature soitaWe for efectrophoresu 
by the raerving boundary method 
other tests have not been ippCed. 
as reported cannot be employed to 
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THE GENERAL SURGEONS APPROACH TO TIIF PROBLEMS 
PRESENTED FRACTURES AND OTHER TRAUMAS 


nALTEK ECTEIl LEE, iLD EA CS, PMnWiAlt lYiatyl 


P ROB\BL\ mxn) quertkm Ihe nttd 
for a dlacusBon of a aubiect wbkh 
»«na to haNT been fettled for *ome 
tune by the orthopedHti and the pa 
Uenta. In arban, most suburban and even Id 
the mral distnet*, the patients themseJvT* are 
considUng the orthopcdbti directly for the 
treatment of fractures, thto short drcolting 
the tradJdonaJ route vk the gewral pnicti 
tloQcr the general surgeon whfle, for the cor 
rectioo of resulting permanent deformities, the 
orthopedist haj a dear field 
This ts a general statement, and the prac 
tlce vanes in different parts of the Udted 
States and Canada, but it would teem fair to 
say that it b oq1> in the older parts of oor 
la^ b the regions where one finds the litter 
of antiques and traditioas penbtlog the gen 
eral surgeon stlD has the undbputra prfvflm 
of treating fractarei. If thb b the tre^ of the 
times bit right or wrnog andlfirrong wbat 
should or co^ be done about it by the geo 
eral surgeon? 

Is the fpeoallxatioo of surgery rational 
oecessar} or m the best interests of the pa 
tlent^ I feel sure we are on conunon groond 
when riHlmlng that lrreroecti>T of our per 
social interests It will be the welfare of the in 
dividual patient which will and should, ^\Tni 
the practice of medkane and sargerj in the 
future 

"^me ^•ea^s ago I discussed this subject 
with Dr ileeker then dean of the Graduate 
School of Medidne of the Uni\Trait> of Penn 
ij U'ania, and from what I ha\T already aaid 
\-ou win understand mj side of the argument- 
1 was not convmdng him b) an> means, and 
tmalh a little beatetflv I asked ff he wtwld 
detme a spedaHst He qoictl) and posltivelr 
rtjiicd as be oiuallv does, “a speaalbt b a 
surgeon or an mtemist who can and does one 

Ontw m Fnftw«* od CMte Tnamw tlw 

Cbnl tlw Asenm ^ fat* —*. BiiIib, 

Nnnriio S4 


thing well, and docs it better thin toy oat 
else. Agwn upon my rct^ueit for hb defej- 
tloD of a general surgeon hn answer nine )oa 
as promptly u before a gcneril smgtoo h 
one who do« not do an\ one thing parllciriir 
ly well 

The passing of time has softened to tooe 
extent mv immediate resentment so mod » 
that 1 am offering hb definition ts t text ix 
oat CDnsidciatlon 

\ou will note that Dr Meeker said d*fi 
do any one thing partioiIaHy wrf3 flat 
he did itfii say ^cawiul, Thb seems to me to 
opcD the way for our dbeunbo 

Is it true that the la> pobUc (for Dt 
Mceher is not a doctor of metfidne bet s 
doctor of phIlosopb\ In biodtembti}) spte 
that general turpons do not do any ooe ikm; 
paiuculariy weD and if so why’ Is tlfis itti- 
tude tcrward fractures mudi differeot from 
that which they ha>e tcnraid other special- 
ties focludlDg ofstetnoandgyoecok^ geai 
temmuLry surgery nearosurgety faoal am 
Ilian surgen fJastic thoradc and ooe cf 
the latest dieascs of the peripheral vajcabr 
systems? 

In man) of the medical schoob at the pres- 
ent time an these fields of soigery are betnf 
taught b> tpedaliits, not by tbe genenl wr 
geons a^ U it any wonder that the graib- 
ate medkal student srben be bccocoes a poc 
titknef refers his traumatic 
least hii fractures, to the ortbowflrt- 
being so and If the orthopedist does Dt< gnr 
as good service to the patient as tbe 
surgeon wfll this practice cootinuc for kes 
I doubt it, for sooner or later tbe patient,® 
hb famfiy doctor wilJ properiy evahiste tie 


servicrs reedwd. . 

B\ indirect approach we come 
crux of the dtuation, as expressed by 
Meeker Does the general turgeca give to 
fractuTc patient as good or better sernce tt^ 
the orthopedist? 1 shall deliberately si 
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of the afi'ected extremit) (mmedUteh tfter 
the operation Thii (deal can tnv be obtained 
through the e mpVn ni ent of the bipUne hia 
tkra which waa de>'Uod b} CTa^ Ra\ Murray 
of New \ork. 

^ fotcmal fiiaiion became more ^cneraflj 
practiced It was quite ev-Ident that imptm-c 
ment was neccsian m the D^pe of metal* used 
The plate* and *crcw» betkme eroded and 
woula Ue loosely on the bone fragment*. It wu 
\ enable and Stock who denaxutrated that 
thi* erosion was due to the clectroKijc actioa 
of tlasue fluids upon tbe metal*. The^ dabn 
that when an> two dbamfUr metals are nsed 
a* fiiatrve* In the same wound an electiolMlc 
procei* is *et up between these metals in ac 
conlance with tnc law* of clectron»ti\-c force. 
\1talllum wa* proposed b> them as a metal 
cntireh fneit to the effect* of bod> fluid* 
when not aMocuted with an> other metallic 
rabatance. As a remit of thi* re*earch \'ana 
dium ha* been discarded as the standard metal 
forpUte* and screw* andln it* place v-iuUimn 
or nfgh-chrome low nfciel itei^ or tantalum 
are now in \‘ogue 


3 ^fotor accident* preside tbe third KtJ 
for Increased Interest hi fraettrre* and traam* 

tic wound*. iIore*tnnmttrafBcrTsnlatk*u 

of til kind* are needed to *top thk tmihlt 

wtitc It I* without question the mpoodbEtr 

of the medical profciiijn and (orproio m 
particular to tee that thk evil Is conerted. 
LegisUtion puWkit) and the dir^ fosleni^ 
of organiation* *u<i as the Red Crow, to- 
gether with the guidance of state 
comml»ion* in initructlog lijraen b the 
proper methods of adminutennj intrf%Bt 
tint aid care to tbe yictlrai of faidtistrlal lai 
aulomobOe acodents, are necessary to pn- 
mote the Interest of the laity In the *Db|frt. 

A dgn encountered thk summer while mo- 
toring through New England ladiate* tbe 
responsibOitk* which motor acodenti are 
briogtog to the ru ml phjilcian and surgeon, sad 
the economic burden bong thrust npoa ctm- 
munltie*, manj of which are unequmped sad 
finanHaUr unable to bear them. A lirge bdl- 
board was found at the entrance to the ton, 
which read *nui town don not malnfsln i 
hospital, and motorist* arc warned that ther 
•bould take evary pretaubon to ainld sco* 
dent* whDe dnvirig through, for we are not 
equipped to take care of them. Thk may be 
tlw e^esi way out, but I am sure it will acA 
be the final annm em b that town N« 
should it be 

During September 1941 3 777 persons met 
death as a retail of motor amdents In thli 
country This was an mcrease of 14 per ceat 
over the same period last year and roarki the 
fonrtecnlh imie**!^ month to show sa In- 
crease o^■ef r939 and 1040. With 194* three- 
quarters gone the total killlngi have been 
jjpSbo wMch k a rise of 17 per cent over t^ 
faulty list for the tame peraxl of 9 montii 
m iwo- . , 

After thk bnef cooskleralKm of tonic 01 the 
many spcdal fields of knowledge which msd 
be mastered In order to cope with tbe char p g 
problems fn the treatment of traunaDC 
srounds and fractures one might think that we 
had forgotten our original promise On 
trail it B emctly because of the contpiediy 
of these problems that we beUe\e that 
rial surgeon employing the bade knowK^ 
of the pnndples 0/ surgery tfarmW be betlft 
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SURGERY G^'KECOLOG^ AXD OBSTETRICS 




of the tilected extfemit\ imiDedlatdj ifter 
theopentjoo This ideal cuooir be obtuned 
throttgh the emploMnent of the biplane fiia 
tlon srhlch ires devised b\ Ga; Ra\ Murray 
of New \ork. 

As iatemal tmtua became more generally 
practiced It was quite e\-ident that Improve 
meat was necessan m the tipe of metals used 
The plates and soewa became eroded and 
would be loosely on the bone fragmenta. It was 
\ enable and Stuck wbo demonstrated that 
this erosion was due to the dectrol^c action 
of tissue fluidi upon the metals. 'iT«\ daim 
that when an\ two dmimnar metals are used 
as fixatives in the same wound, an clectrol>'tK 
process is set up between these metals In ac 
cordance with the laws of electromoliw force. 
MtalUnm was proposed b^ them as a metal 
entirely inert to the effects of bod\ fluids 
when not associated irith am other metallic 
substance \s a result of this research \'ana 
drum has been discarded as the standard metal 
forplates and screws and in its place vitalllunu 
or higb-chrome low-nickel sted or tantalum 
are oow m xogue 


3 Motor aeddenU pimsdc the third orrd 
for Increased Interest b fractures and traunj 
tlcwounds. More stringent traffic regulattrb 

of aD Unds are needed to stop this tmiUe 
waste. It Is without question the rwporaitiiBn 
of the medical profcssloQ and WTyrwB b 
particular to see that this e\-il u conectfj. 
LegUlatlon publlotv and the direct foktennj 
of organixations such as the Red Cro*, to- 
gether with the guidance of state higbwjy 
commissions in instructing la>Taeo b tk 
proper methods of administcnng bteffigrat 
tifst aid care to the victims of indastml aid 
autoniobile actsdents, are necesHr> to pnv 
mote the interest of the laity fa the sch}^ 

A ®fn encountered this summer whifc mo- 
toring through New LngUnd indicates the 
responsibDitia which motor acrideels are 
bringing to the rural pbiaician and nrgnm, and 
the economic burden being thrust upoa ewn- 
monldcw man> of whidi are unequipped and 
finapfiall) usable to bear than. A larie tA- 
boaid, was found at the entrance to the town, 
which read This tenm does oot mifauiB i 
hospital and motorists are warned that tber 
should take every precaution to aioU tro- 
deotJ whDe driving through for we are not 
equippal to take care of them.” Tha mi) be 
the easiest wav out, but I am sure It wQ not 
be the final answer even Jn that town Ncr 
should It be. 

During ^tember 3 77/ persoosmrt 
death as a result of motor actsdrots h tkh 
coontij This was an facrease of 14 po" 
over the same penod last irar and marks the 
fourteenth luccesaive month to ibcrw an In- 
crease over 1939 and i^o \Vlth 194' tbrre- 
quartrrs gone the total klTTfags have bera 
37,660, which Is a rise of 1 7 per cent o\tt tk 
fatality list for the same period of 9 inooths 


fa 1940 . 

After this brief ronslderatioo of locae of u* 
many special fields of knowledge which 
be mastered In order to cope with the cfas n j TO 
problems in the treatment of tramnaOc 
wounds and fracture* one might think mt wt 
had forgotten our ongmal promise 
trary it b ciactli because of the cocopleittJ’ 
of these problcrns that we beileve that a g« 
eral surgeon empioiing the 
of the principle* of surgm should be bet 
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SURGER^ G\'\ECOLOG\ AXD OBSTETRICS 


TVBLE 1 — 8BOCK 


HftDOfrtajtt 

DchT^lnUoe 

Piia 

Cold 

Fau 

(C— tU ) tl Dr Karsu I Tna 


Trmiafaian 


icpUcs probtWr do more harm tMn good 
Then introduced into a potcnUalJ\ infected 
tduihL Clcaiuin; of the ikhi area aroond the 
wound ihould be left for the operatmg room 
Icuumoch 45 proper aolutuni and the facflitfet 
for using them pmbablj not be avaHable 
at the locni of the Injurv 

Sim fie metkaJs There ts a tendeocr daraag 
general surgeons who treat man) traumatic 
wound* to utilize relativeh simple and cm 
•erratiFe methods. Soap and rrater deanaing 
of the tidn suntnindmg a wound and urlgation 
of the wound proper with riormal uline tolu 
tion or sterile water thcrald be used more often 
than coopQcited antiseptic skin preparations 
and intia^ticlrriganta. Wound* of soft parts 
of the extraniUes absuld be splinted, not od1> 
to prevent pain and hesnorrhage but also to 
discourage the spread of cootamiruUng bac 
teiia. 

What appears now to be an epochal cooln 
butkm In t^ control of infection In traumabc 
wounds is the experimental work of Truela, 
which was undertaken with the obtect of a 
plainmg the localixation of wound infection 
when the traumatized tissues were priinar{l\ 
famnobOiied In plaster In two scries of doo. 
one being used for control and the other lor 
experiment, the extremitie* In both group* 
were traumatued, the Ktfl tixstrei lacerated 
and the booet fractured. The injured tbsuc* 
were then inoculated with the BadlJus welchll 
perfriogens and bcmolx-tk streptococci Fd 
lowinf this the wounti* were filled with sul 
fanOamlde powder and packed open with vw*- 
dme gaoxe In the control group the trin 
matn^ extremities were not immobilized 
whfle b the other group tbev were encased fa 
plaster casts. 

In the control group cvtt^ snimil died from 
a gas bacQha Imcction within 3 da)i while 
b the other group no deaths occurred Tru 


eta explained this hy the fact that tie ai- 
mobllizztion of the soft tissues resulted ie 
stagnation of the lymphatic drculstkm. Ii 
the tissue* of the snimsh examloed ifttr 
death be found, b the group with frrrly 
rooidn^ extremities the previoiiiI\ Injertrd 
bactma or tbeir offipnng had entered tie 
blood stream withb *4 boun after receipt d 
the fajim In the group m which the tiuoa 
had been Immobilized the organioM rt 
maloed within a short distance of the tim- 
matued tissues but had not entered the hmn 
of the blood vessels. 

TiACrnraa 

In the treatment of fracture* the nmpleit 
technique which will afford adequate reioc 
turn ai^ complete ImmobfUzatioo ihould be 
chosen. Open reduction with fatcml fixatko 
u fecognlied as an Ideal procedure for tie 
treatment of nmpJe fractures, but ihould be 
reamed for exceptiema] case*. Furthermeir 
ualras cat has occation to practice Tt' 
ductloo with btem*] &xati« frequatlr « 
believe it is better not to attempt thh proct 
dure It lsanal}> notperionBedncmsiuIly 
by the octaaonal operator 

In summarr we wffl repeat that om en 
deav-OT b treating trantuatlc wounds h W 
avoid intricate or cumbersocne tecbnlqua ud 
to adhere carefully to the fundamental pdo’ 
dpk* of gentleness, hcmostasii, tsqjsii, and 
Immobiliaa tion. 

It may be well to insert at this point ■ awd 
about one phase of the treatroent of fractum 
and traoinatic wound* which has IrouWed the 
surgeons who form the Fracture Connnhtec 
of Utf American College of Sargeoo*, namely 
the need for an fdiKOi/enui fnpvm aimed ^ 
imp iw ement b the care of tranmi of «D 
t_ b* 

Such a program most haw its origin b t* 
medical tchoch where more emphaia ihooM 
be placed upou the reco^tloo and manage 
meot of various t>Tjes of fracture* and tiM 
matic wound*, harthermort medlca] stw* 
enl* ihould be taught to recognbe the t>p^ 
of cases which tJuy viU ^ lia 

handle as g eneral practitioner* and »hla 
tbould be referred to one ipeciallT iramrt m 
sargciy In order to accompCih the* 
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A. NORMAL 


EDEMA FlUrO 



B BURNED 



C BURNtO 0 BURNED 

SALINE TREATMENT PLASMA TRAWUiWH 


Flf 5 DktrftaOM at dafcl bet era Um capDUtj 4<m1 
Unoe ^laca. 

U, and uhaosUoQ u outlined bv Freeman. 
Tbe total eSect of tliU phenomeocm U to pro- 
duce tusoe aoopa whtu gives rise to abnor 
mal capiUarv penneablllt> ConseqoentJ) 
there founn a ktas of blood plasma, a duntn- 
uhed blood wlmne l ow e r e d blood flow blood 
rtaais in the capOIann, and flnaU/ a greater 


degree of anoxia of tbe tluur*. IntMjmajmj 
a «dotti drde Is eftabUsbed mhkh cia be 
broken only «ben the proper treatment b 
administer^ 

Treatment of this conditfcm up to wr 
recent time* consisted of reHeiing the ob- 
JcctlvT sx-roptoms b\ means oi aril Lum 
metboda 

About lo jraia iro the rntraxTootu k 
fuskn of saline and giucotc was added to the 
annamentanum This resulted in a tempo- 
rarx rue in the blood rolame and blood prb 
sure which was not fostalned because tbe flmd 
left tbe leaking capillaries almost as fart u H 
was mtrodaced and earned with it the xiUl 
acrom protein so that the barm which «u 
done was not onlx passIxT but was KLctIk 
active (FTg 5) 

FoUcrtving this routine use of saline snd 
glucose, whole blood was Infused mto vna* in 
order to raise and maintain for a length of 
time the flagging blood p l ea sure . It b Utk 
there art definite Lndicatlocs for tbe tM of 
whole blood In shock, nartlcuUrii when h » 
aasodated with bnDorrtiage buttbedifEkultr 
In performing transfusion Into the coQapsed 
xTias of the shocked state haxT been ex 
perieoced b\ cverv surgeon In this cwusec 
tkm we wish to call attcntwri to the recent 
work of Tocantins m rbiladeipbla. Dunnj 


Ictem*l nxaTnrnaiT vw^txa 
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FV 8. EDtiftimtkn oi Lhc lUftiBjt ot tlw ^ 

lo Mtkscrfbami hick rtcd nl kcm] tratnait only 


tut and It ha* been fatind to be much ZDOte 
cEBdcnt than when the matcriil b Injected 
bv other route*. 

In the ^s cue* in which thl» method w** 
u*cd by Tocantin* no untoward rcactKjo* ol 
aa> kind were expcricoced 

But there are definite contramdicatioDf to 
the use of whole blood transfonon to combat 
shock which are readily undentandable If one 
accept* the ctlolon of shock a* outlloed 
here WTiole hJoodlnfusfon* Trill pronde an 
increnae in Wood volume but lhe> also soppJy 
an element which is detrfmeDtal in shock the 
red ceOs which when added to the arculatfcm 
len'e to increase the vi*coslt> of the blood and 
thus caose greater capDIajy rtast*. Thu bi 
tnzB bring* about a grater degree of aooxb 
and Incrme* the capQlax^ penaeabiUC) To 
put It brlefl) whole blo^ tnasfuaknu are 
oaotralDdlcated In ihock because thc> tend lo 
exaggerate the existing hanocoQcenbrmtloa 
Hcmoconcentiatkio huwe ver mav be absent 
and oot marked when shock Is associated a* 
the resoll of hemorrhagt- 

The search for a substitute for whole Wood, 
which would raise the blood pressure by In 
creasing the Wood iWume witnout increasing 
hciooconcentratkm was terminated happ 3 y 
when the use of blood plasma was suggested. 
A* early as 1917 Stnrmia first adiixnted the 
use of Wood serum m shock treatment, but 
tdrerse reactions, aince found to be dac to the 
absence of the fibrin fraction caused aenira to 
fall Into disrepute Then in igjg be found 
that pleama waa equaD) cffectiiw In combat 
ting shock and did not gli-c nse to reaetJon*. 
Ten \ttrt wm to nasa before the plasma 
trans/uasMi was widelv accepted and em- 
ployed in shock treatment, but now thl# ther 
apv la well esUbllsbed It has stood the test 
of the demand* of war surgerj and anawen 
the phvaiologicaJ requirement* W the damaged 






n*. ^ Coc^arim ef Lkrdmlice cf Um iktfUif cf tk 
tbem» teto tke jrrW — i ki Uwaa. Mm Ukn leal 
tmiMC oab ■* awd klUdk. kt bol ewtanrt 
tsd Uoed tmafoiictt* ett siped Bdo« ba leaf 
cnaWBat, Usd sad sdnosl ostol e£UKt 

<n Mcd 

tissue- Plasma dilutes the concentrated Wood 
of the capniaHes and tends to mnain hi the 
yascnlar bed better than any other mitenil 
thus far used 

The bistorT 0! the production of plipna fs 
mfuskm in shock states is InterestiDg but too 
lengthy for consSdtTatam here The prepm 
tlOD of plasma from dtiated blood fa now 
accotnpltshed both by centrifuging and In the 
iiiDTJer natural aettling process. After pren- 
aratioa the plasms is probably best osrf w 
Its Uqtrfd form, althowh dried and fnaeo 
type* of pl«pn« are svallable One other b 
teresting derelopcoent has snicn from thfa 

plssraa mdostry Plasms, once an inodeotal 

djyidend of the blood hank *}iteni has 
become the capital of that system. The de 
mand which Is made for plssna n now corn- 
nsonlv stated as being four thoc* that for 
wbeJe blood 

When the use of plasma In tbc treatment c« 
•bock was generally estahlabed, It became 
necessary to dlscow aomc way of testing 
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SURGER\ GYNAECOLOGY AND OBSTETRICS 


SKJ 

to apply eucce*riutl> and, wbm applied as 
one of the \-anous pedicle or flap ififti, the 
procedure u ^en(^th^ but the chance* of ttic 
cos are Impnyyed Frocn a cosneticitandpoiat 
the full thkkness ikin graft cannot be aur 
passed. 

couroiroj rtAcroaEa 

E\Tn compormd fracture Is potcnti*Il> in 
fected and therefore must w treated as 
thooffh actnall} infected Tha stateroent wiD 
not DC ouesDoncd as regards groaaly dirt) 
wounds, but in cases of wounds with no ci 
temal ewlcnce of conUmlnatkio there U dis- 
ifreemcnt from some quarters, Without being 
certain of the deanhneis and asepsis of the 
buned fragments it Is too often assumed that 
the innocuous looking wound of the «Hn tQI 
heal aatiifactor{l\ and the lesion is treated as 
a nmply fracture The occasional wound of 
this U-pe which become* infected is ttiponsl 
ble for the bad repuUtioQ of compound free 
ture*. Tinker quoted b) Kennedy stated the 
problem eerj aptly in igoq— The n»*t Im- 
portant coQsIdertUon la the management of 
compound iractores Is *dlJ the wound of the 
aoft parts. If our wound is asqstic, tetanus 
and blood pobooing are ImpossiUe boor on 
loQ and a movable )oiac are Uwnd osteo- 
myditU will not derelop and a useful, U not 
perfccUv normal enr^t) will usoaD) be 
«a%Td 

As a diverston for a few minutes perhaps yroo 
win allow me to oSer two niustrationi which 
win help to date the period to which Tinker 
and keimed) make reference In the prcMous 
statement 

I was asked b) the late Dr Astley P C 
Ashhunt, during the j-ear of the hicentcnnai) 
of tbe lotrodoction of listensm into surgic^ 
technique to determine if possible and to 
Olustrate by means of graphs, the effect of 
asepsis and of antisepsis opon tbe sureKaJ 
practice of the Pennj) h-anla Hospital In 
riiiladcfphia. 

At the Pennsyivama Hospital we btve con 
Unoou* records of every patient from tbe 
Uroe of its opening in 1751 to the present 
This b not e\‘eo pimibie m the Royal Infinn- 
ar\ at Glasgow where tbe work of Lister was 
tint earned out Tbe records of hi* work In 
their ward* have been dcstroiTd. 


Tilth this t\pe of record md fihh ern- 
•tant factor*, before and after »talM{cs ct 
taincd from luch a source »houW be of jecri- 
ur value 

Figure IS show, tbe influence of aalfvp^ 
and a»ep*l* on the number of ampotatioc* per 
formed at the PennsvivanJa Hojpdal boor 
and after the introductxm of listciUEi. F5 
ure 13 *bowi the Influence of these tao in 
gical prinoplei on the total number oi opov 
lions in the hospital during these perfadi. 

Could a better itatistJcal ei pe nui e u t be 
provided to demonstrate that the pruphibui 
al woaod infection i* the prime conmn 0/ tV 
genenj »urueon m the treatment of compocnj 
fracturea. The bc»t method of prophjdajb k 
thorough dflindcment before cootammatfci; 
organisms establtsb infection which meaia 
that dfbndeinent should be pefiormed shhn 
6 hours after the time of Injun la a fo 
•elected cases it ma) be poaibie to dAnde 
•ucceasioB) as late as lo hotirs after ctmUa- 
loation occur* but everj minute saved b 
added icjmapce against Infec ti on. lie eust 
impress upon our coDeagues that nusatn 
spent in t^ booplta] prepaiin for optfiUn 
are just as pred^ as those that were spent 
in tramportatbn of the patiest from the str 
of acetdent lo tbe hospital. Tbereforc »e 
■hould strivt to organlae the iwrioos boscstil 
*cmce» so that the care of awipouod frar 
lures will be grmi prionty over that 0/ iH 
other operative case*. 

The roelbods of dfliridanent are wel 
known but a few remarks to etnphaiue cir 
tain points oi technique ma> not be araKs. 

The use of antlieptKi, regardicis of their 
binocuoasnns ibouW be coatmed to tbe ikn 
aurroimdlng the wound Antbeptics ibouVl 
oevTibcappliedtotbesrouDdpr:^ \onr^ 
•alt folutkin la the itroogcit idutioo 
■bould be allowed to touch the erpoJed th**^ 

Culture* of the wound both tcrubic *™ 
anaerobic, should be taken routuid) at ^ 
time of the dibixleroent If laboratory f^^ 
ties In addition rome surgeoa* 

cate taking smear* to be ciuiiiiied during the 
coarae of tbe dftrWnnent for tbe Iminedutf 
detection of gas bacilli 

All compound wounds »bcmki be Irrtgatfv^ 
Ihoroughl) with normal aalf lolDlion donng 
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lined and the majoritj will fed that thcj do provided through the routine uac of moh^ 
give luch acnicc Butdotbej can^ thisacrv operationa, gjmnaiUci, the nrimining pici, 
ICC aa far as the orthopedists m therr routine im>‘skal therapy aod aboir all, oceepaticoi] 
care of fractures? I refer to the palnstalung therap) ? Is he as Interested in the mrjjprr erf 
personal follow up not onl> In the hospital trauma as m that of the abdomen? If not, I 
but for months and jxan after the patient am sore that patients in the future ail net 
leaves Is the general surgeon i ann — once choose him In preference to the surgeon or u 
a patient alwaia a patient? In other words orthopedist wro b. The question b not 
does he fed the respoitsiblliu for coniptcte whether be can give the best service to nd 
or as near!) complete rehabilitation as can be patients, but as Dr ileeker queried vSliff 
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^ I* Oo^rd rnlKrti», nd lo- 
ud* M rffn JT nrdoQ hi frrtx 
•< ftrnofi] (»d J1 B 
SL Lui**! \0 \ JJOO 

« Tr*n M rrurton erf ^ erf 
nfti faurnr Mtrds j. on R^. 
cfandKDduOtdnd f ikfciW* 
n tad b Rad-molt 8 ncwtb 

tho opermBoo, n»i L«i tjcptn Be 

cTwii orf tW Cenen] bnd. atD rt- 
ramrdtWm Id aad d 



tppotlUon w»* 75 per cent or betler and 6 
or i6 per cent, of the*e fracture* were not 
reduced 

Of tte 26 patient* who hid their fracture* 
ectJi reduced 23 *arvi\ed and all of these 
their fracture* united, with eiccDent 
ran^ of motk)Q In the hip and few if any 
reiidual ti-rnptom*. Of thct*e 6 patwnU who 
had 75 to 80 per cent appostfon of the frac 
tored surface*, 5 lumeed and united, but 2 
of these ihcnred arculator\ chsturhance In 
the femoral head and all 5 bad malnmon 
with resulting defonmU 

TAtLCar TO tEDCCE THX JXACTXTaE 
It seem* incredible but the fart remain* 
that one half of the fracture* treated b\ open 
reduction were not reduced when the nafl waa 
hnallv dn\-en and the operation was com- 
pleted. Since ckrtcd reduction has been prac 


Uced there ba\T been 6 patient* In 3S who* 
fracture* ha\T not been r^uced Tberet'orn 
for these faflure* to »ecure reduction arc wortli 
recording In the 5 lurviinra 

t A patient 01701^021 of age wboacredne 

lioD wa* attempted 10 week* after Injun and 
the fragmenti couW not be mobHiJcd. \«- 
unioD resulted 

* A patient of 70 }Tar» 0/ age irbc«c/rtf 
ture after repeated attempt*, could n ot be 
reduced Sau*factor\ roentgeoojiami were 

not obtained. Two week* later a trodantetic 

oiteotomi wa* performed and the patient tu 
a useful hip. 

3 Two patient* had their fractare* “w 
duced witn the aid of a fluortucope *w 

naDed Check-up roenlgeoograna taken the 

neit da% mealed the utoalioo that the fa^ 
tore had not been reduced This betog* » 
the department of locking the rtahJe after the 
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Fl( 4 \*n £rvffdrh«B I tone trf r^dortlM tod feeulon 8 D $t Lai* N* 
A rcmtkra rnnoU Fnctnr* of Dcd ricbt ftorir Mv^ Ck ^ tad 
h, Sbcm Uk doard mlactiao tad tba biO drirra Lhitart tW tartllMc a tbt (ccnnl 
bnd tad d. Shov {nrtm ortcd kk tke sail Mill pnCrodmf t^ooffa IIk 
titicdtr cutdact. Thit aafl nstmtd Raah b earriJnt 


tfropoiterior tx»d Uteral planes, u shown bj 
rocot^ecognuns, b the opthnum pos/tua 
Ehirfng the tariiet jTan when c^kd rrdactkiD 
was p^ortocd a cratered naO was pUcrd m 
onI> 5 of the 14 patiraU so treated an ind 
deuce of 35 per cmL Later In the 5S patfrata 
treated dosed reduction an Increased 
erperienct enabled os to center ti or 55 per 
cent, of the ntlk driN-eti Among the entire 
5J patients treated by Internal Station there 
were j 6 Instances in which the nafl was cen 
tered and »6 Instances In which It was off 


center Union occurred In 16 msUncts Is 
which the naff was centered and In ^ 
staoccs fn whkh the nail was off center Ho* 
e^•eT the ioddrace of nonunion was almost 
twice as frequent when the nail was off center 
as it was when the naff was centered. 

Tbrre pUan£e nail The length of thb nail 
i-aries Srom 3 to 4A Inches The ■venpe 
patient requires a 3^ Inch naff and ab«rt 
Kali of our patients had a nail thh kw# 

The metal of which the naff wii made au 
stainlesa steel but hi 1918 ae chansed to 
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Pk 6 Afi fnctvn of tbc oKk tl tb« Uarm nilfll. rvrikiu C. U S( 

L»i<S N A 0919 Feoaif n }<«fliol<l andb. Sbn bartwt actk d <rhiKtd«- 

pkceoKQt uni 4 . Sbr>« ciana <i< dw frutm 9 OMiSit bm 


dn\TQ n«il« and 5 naib m vUcb tbc bead o( 
tbc femur ahowed e%'Ki«icc of circuUlor> d»* 
turbancs ha>-e been withdrawn In unonJted 
fracturea, the nail has been withdrawn in 4 of 
the 8 patlenli. In 3 of Ihcae 4 the ^emo^■al 
preceded a trodianleric Qateoioa3\ 

BhmtMg the naU for faQttrt Jo auimJaim rt 
rfKrt/#* It !a our belief that imtead of a cer 
tain teodenc} to blame the naD for faOuie to 
maintain reduction of the fractore the re<poo 
aIbtEt> ibould be more properir charjced to 
the aurgeon a faOurc to ol^in an original 
adequate reduction. 

ROE^^rOE^ OCRAIU 

The paramount Importance of an ciaet and 
accurate roentgen ra technique cannot be 
cn*ercmphaaixed The relatiooablp of the 
abaft nect, and head of the femur and the 
nail mint be ^■iluahred during the reduction 


and nailing b> means of roentgenognphk 
films taken m anteropoatenor and Utcral p> 
ailkma, With a portable roentgen rat ap- 
paratua and a de^■elop^ng room adjacent to 
the operaUng room the time of operatfco 
aboulo be reduced to a mmimuni 

THE PATurcr vrmi a TaccTtnx or the bit 
A* AK 0PIB\T1VE EUK 
Tbcrt was brut one operatic death an b- 
ddence allghtl) under a per cent Tbli wu 
ancldcrlv h\-pcTtenai%T diabeUewTanin abo 
was kept m the hospital under treaunnit f« 
a week pnoT to her operation She (fled 4‘j 
boura after operalloo of ahock and carduc 
failure 

Wound beahng has, in all instaoces, been 
prompt uncDfnpljajted,and without lafectk* 
Th« paPenls luh^ecled to nduetBO aw 
internal hxatwn ha e been kept In bed to J 
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dnrra naflj and s nalli m which the head of 
the femur ibowed eviderKe of drculaloi^ dis- 
turbance ba\T been withdrawn In onuniled 
fracturei, the nail bai been withdrawn In 4 of 
the 8 patknU. In 3 of these 4 the renio\-il 
preceded a trochanteric osteotom% 

Blaming ikf naU far faOtar ie mainl^in rt 
inciten It Is our bdk/ that Instead of a cer 
tala tendeno to hlame the nail lor /aflmr to 
maintain reduction of the fnctore thereapoo 
•^b^lIt^ should be more propeii\ charfed to 
the lUTBeon s failure to obtain an ongmal 
adequate reduction 

aoEjrroEXOCRAUs 

The paiamount Importance of an exact and 
accurate roentgen-raN technique cannot be 
o^ erriDphaiiied The rrlationihip of the 
shaft, neck, and head of the femur and the 
nail must be N-tsooIixed during the redoclwo 


and nailing means of roentgenographic 
films taken in anteroposterior and lateral po- 
tltlons Uith a portable roentgen-ra\ ip- 
paratoa and a developing room adjacent to 
the operating room, the time of operation 
abould be redneed to a minim um. 

TBK PATIECT wmi A nLVCTUli: or THI BIP 
A3 AH opraATni; iise 
There was but one operative death an In 
ddence Elighth under a per cent This mas 
anclderiv hvpertendve diabetic wocnan »bo 
was kept m the hospital under treatroenl for 
a week prior to her operation She died 
boura after operabon of shock and cardiac 
failure 

’Wound healing haa. In all Instancea, been 
prompt uncomplicated and without Infccllofi- 
Thcre patients subjected to reduclbn and 
mternal ncation have been kept In bed for 3 






tre»tetl m the mnln b\ plaitcr-of Pam *picB 
bandage a grcm morta]|t\ of 3j per cent 
Four of tbe*e death* were unrclntrf to the 
fnctorc which ga\-e a loorlallh of 14 pcrceot 
attributable to the fraclore Among the iec 
ond 60 patient! there were i* death* a jo 
pef cent groo mortaJItt with j death* oc 
cnTring 0 month* to t 'Tan after the Injuir 
with the fracture »olld1) united In each in 
■tance Thi* ^ea^■e» 0 death* or 5 per cent, 
as the actual nwrtalilv due to the injxirv It 
b btemtiug to note In comparing the*e a 
sene* of patient* that opctaU\T aurgerv 
neither diminbhed nor increased the mortalltj' 
in these patient* with fracture* of the neck of 
the femur A* might be eipected, tbo*e pa 
tienU who died were among the more ad 
\-anced In rear* and 7S wa» their a rnge 


I nten ej ibt ^rortffre The Imown and 
widdv accepted diificuU' In lecunnE onion 
In tbe*e fracture* until recentb make* thh 
subject one of abeorblng InteTe*L In the ftnt 
lenw of 10 patient* treated without turgery 
union with excellent function occ u rred ahneut 
eotirch among (bo*e patient* whose /ractuTT* 
•bowed no original dbplacement Onl) J pa 
tient* who*c fracture* were reduced h\ maidp- 
olatKm showed erccUent anatomical ftme 
tloaal, and cosmetic results. 

The »ecood terle* of 60 patient* (5J treated 
surgkallv) whose result* are ber^th pre- 
sented, ibow* a ver\ ’ trniaid 

the situation j^en* nur 

be uiterpix b 

respect* ^ 

There ' 

treated 
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CLEVELAND FRACTURES OF THE NECK OF THE FEMUR 



Fig loa Tig lob 


Fig 9 Closed reduction, union 1% ith mild condensing osteitis of femora! head EG St Luke’s 
No A 5569 Female 53 years old Fracture of neck of right femur, closed reduction, and nailing 
October 15, 1938 a and b. Show the end result, union with slight condensing osteitis of femoral 
head 18 months later Patient is without symptoms An excellent result 3 years after operation 
Fig 10 Nonumon of fracture treated by trochantenc osteotomy M D St Luke’s No A36710 
Female 70 years old Fracture of neck of right femur unreduced a, Shows the unreduced fracture, 
extrusion of nail b. Shows trochantenc osteotomy united, head of femur still ununited to neck A 
useful w eight-beanng mechanism 


only 2 of these, or 28 per cent, of those united 
were excellent results (Fig 5) The 8 undis- 
placed fractures treated without surgery were 
aU excellent results from every standpoint 
(Fig 6) Among those patients treated by 
closed reduction and nailing there were 27 
whose fractures united and 24 of these, or 
88 per cent, of those umted were excellent m 
every respect (Fig 7) while the 3 others had 
deformity due to malumon or varying degrees 
of circulatory disturbance m the femoral head 
sufBcient to cause some s^miptoms 

A companson of the inadence of umon in 
the two senes of cases and of the various 
methods of treatment in the second senes is 
shown m Table I 


To make a long story very short indeed, 
union of fracture of the neck of the femur, in 
our hands, increased from 47 per cent of the 
survivors in the first half decade to 83 per 
cent of the survivors in the second half decade 
The credit for this must be asenbed to mtemal 
fixation and mcreasmgly improved reduction 
of these fractures 

Ctretdaiory disturbance in the femoral head 
The recentlv completed study by the Fracture 
Committee of the Amencan Academy of Or- 
thopaedic Surgeons (2) speaks of the inadence 
and degree of arthntic changes m the femoral 
head encountered m these fractures The 
term arthntic changes is misleadmg, and I 
beheve circulatory disturbance or change is 
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prefcnble beciuK arthnti* of the hip b kixnm 
and recognlird In iti variooj fanna, whfle the 
aJtcradoa of the femoral head dae to (ntcr 
(erence arith its blood drcalalion b a diifereDt 
picture 

Actcal arthritic change involving the (up 
Joint following a fracture of the neck of the 
femur was found onU once in thb senes of 6o 
patients. 

These circulatory distorboncei or chanm 
in the femoral bead ina\ vary from a nmd 
condensing ostritb to an advance aseptic 
necToab. In our cipenence thev ha\T m 
vanabl% appeared within the first 'vear after 
the fracture Uc haN-c had no instance In 
which the arculation faDed after the first veer 
bad possed and union of the fracture was 
estabUsbed. 

The greatest prediaxjsicig cause of circu 
latocy dbturbaJKe in the femoral head b non 


union of the fracture Six of the 8 pitienti 
with Donuntern shcriircd extemae aseptic ne 
crosis of the femoral head. 

Of the 7 patients subjected to open reduc 
tion of their fractures which united, 3 had 
eitenaivc aseptic Decroia of the fenxwal bead 
an Incidence of 41B per cent (Rg 8) 

Among the 27 pat^ts with union of their 
fractures treated M dosed reduction and fa) 
temal fixation 4 bad a N’ery slight coodensmg 
osteitis (Fig 9) and i had an advanced 
aseptic necrosis. Three of these 5 patients 
bad mcDmpJeieh reduced fractures. Of the 
8 patients with undisplaced fractures treated 
without surgery i»ooe showed the slightest 
es-idence of arrulatorv disturbance hjt i pa 
tknt with an uodlndaced fracture which ass 
nafled showed definite circubtor\ dhturiancr 
One b forced to the conefuwon in thf* 
aeries of patients, that the most Important 
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TABLE I —INCIDENCE OF UNION AND 
NONUNION 


Senes I 

\onopeniti\c 

Total 

In 

group 

Union 

Nonunion 

\o 

Percent 

No 

I creent 

knoirn 

4S 

IQ 

JO 

0 

6 i 

Lmng 

JS 

i3 

4r 4 

JO 

52 6 

Dead 

lO 

r 

lO 

Q 

03 

Senes ig 36 -i 94 i 

t, paiients operated up 






on and 8 undisplaced 
fractures not operated 






upon 






A Open reduction and 
internal fijtalion 
Known 

U 


50 

7 

i 

SO 

Living 

10 

(> 

6 o ' 

4 

40 

Dead 


T 1 

*5 

5 1 

75 

n Undi*;placcd fracturr* 
nonopcralivc 

Knoxvn 

S 

s 

lOO 

o 

o 

Livnng 

8 

8 

lOO 

o 

o 

Dead 

o 

o 

o 

o 

o 

C Closed reduction ond 
internal fixation 
Known 

M 


73 

lO 

27 

Living 

3Q 

25 

86 

4 

14 

Dead 

8 

3 

35 

0 

75 

D Entire second senes 
Known 

59 

42 

7* 

17 

9 

Living 

47 

39 

Kl 

8 

17 

Dead 

13 

3 

25 

0 

75 


cause of circulator)^ disturbance in the femoral 
head has been failure to reduce the fracture 
and keep it reduced For the benefit of those 
who feel that circulator) disturbance is more 


TABLE n —INCIDENCE OF CIRCULATOR! 
DISTURBANCE IN THE FEMORAL HEAD 



Total 

Mild condensing 
osleili* of the 
femoral head 

Aseptic ncCTOSis 
of the femoral 
head 



ISo 

1 

Percent 

No 

Percent 

Patients with nonunion 

8 

o 

o 

6 

75 

Patients subjected to 
open reduction and ' 
nailing United 

7 

o 

o 1 

3 

43 8 

Patients subjected to 
closed reduction and 
nailing United 

27 

4 

14 8 

. 1 

3 7 

Patients with undis 
placed fracture* not 
operated upon 

1 

8 

O 

o 

o 

o 

Total united fracture* 

1 42 

4 

9 5 

4 

9 S 


frequent in the younger age groups, it may be 
stated that the average age of the 8 patients 
who showed this phenomenon together with 
umon of the fracture was 62 years, years 
under the group average Those 6 patients 
with ununited fractures who showed marked 


circulator)' disturbance in the femoral head 
were 70 years of age on the average The cir- 
culator)' changes encountered among those 
patients may be summanzed as follows, in 
order of frequency of occurrence 

NONUNION OF THE FRACTURE 

This IS a problem which is definitely dimin- 
ishing but will doubtless continue to exist 
The situation of these patients can be greath 
alleviated as far as pain and instabiliti are 
concerned by a trochantenc osteotomy of the 
femur This operation has been performed on 
3 of our 8 patients with ununited fractures 
with great improvement in their situation 
(Fig 10) 

SUMMAR! 

open rcdticlton and internal fnalton In our 
hands, open reduction and internal fixation of 
these fractures of the neck of the femur offered 
ver)' little improvement in end-results over 
those obtained bv nonoperative means Of 
the 7 patients whose fractures united, onlv 2 
were wholly satisfactory There were 3 cases 
of extensive aseptic necrosis and 2 bad mal- 
unions with marked deformity In certain 
cases of open reduction, there occurred bizarre 
overgrowths from the acetabular margin, per- 
haps due to stnpping of the penosteum (Fig 
ii) 

Undisplaced fractures During this penod 
of tabulation in dealing mth open reductions, 
the undisplaced fracture of the neck of the 
femur, treated by 3 to 4 weeks’ rest in bed and 
weight-beanng after the application of a 
Thomas caliper brace, gave invanably opti- 
mum results Since our nailing techmque has 
improved, a number of these undisplaced 
fractures have been nailed without reduction 

Closed reduction and internal fixation The 
accurate reduction by manipulation and the 
careful insertion of a three phlange nail has 
yielded surpnsmgly good results, union of the 
fracture m 86 per cent of the survivors We 
make every effort to center the nail m two 
planes but arc not always successful Over- 
dnvmg the nail through the articular cartilage 
of the femur has been done m 4 mstances It 
is due to carelessness and can readily be 
avoided 
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Ctmdatory disiurhaiut tm the femoral head 
The drcnlaioty disturbaacc in tlic femoral 
head, baaed od out experience with these 6o 
patKnU, has ahraya appeared within the first 
j'eax after the fracture Se\Tntj five per cent 
of the patients with Dommkm of their frac 
tures had extensive circulatory disturbance in 
the femoral head Of those sabjected to open 
reduction with their fractures united, per 
ceait showed extensive aseptic necroars of the 
femoral bead. Of those rj patients with 
united fractures who were treated by ckaed 
reduction asd nailing ifi.5 per cent showed 
some evidence of orcolatorv dnturbance, for 
the most part very mflcL The ina}orlt\ of all 
patients showing oroilatory dhturbance in 
the lerooral head with fractures united had 
inadeejuate redoction of the fracture 

Adequate rtdmdion of the froctun Uchart 
found in this series of 60 patients that acen 
rate reductron of the fracture is the roost Iro- 
portant sln^e factor in secun&f unioa and 
awtdInK drculator> disturbance in the femoral 
bead The actual or so called mlgratkio of the 


nan Is uiuallj due to failure to properl} reduce 
the fracture and this migratjon occurs almost 
exduslvelp in onunited fractures. 

XeaiRiea Patients with nonuoloo of tbeu 
fractures nu\ be greaU\ benefited b) a tro- 
chanteric osteotomv of the femur 


coxcLtrrox 

An accurate end-to-end reductiem of a frac 
toted Deck of the femur by manlpulaUoo and 
filed by a properly placed thrce^jhlange nail 
ihoold result In a \Tr> high percentage of 
muons, S6 per cent of the surri\T>rs In this 
senes, and a low mddcpce of drculatory du- 
tsjbance In the femoral bead This procedure 


b therefore recommendetL 
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FACTORS IN THE CHOICE OF MATERIAL FOR BONE 

PLATES AND SCREWS 


CHARLES S VENABLE, M D , F A C S , S^n Antonio, Texas 


r HE qualifications for determining and 
specifying the basic factors that are 
essential in internal fixation of frac- 
tures with metals should be defined 
; I see it there are three cardinal principles, 
rcc essential factors, which must be accepted 
id considered as a whole for the single pur- 
)se of sccunng and maintaining fixation y ith- 
it incurring changes that are detrimental to 
me and that thus defeat the purpose of me- 
lanical stability These factors are (i) elec- 
ol\ sis (chemical) , (2) physical properties , 
id (3) application 

ELECTROLXTIC (cilEMICAI.) EACTOR 

The entire change in our attitude and 
lought lies in the basic pnnciplc involved in 
1C electrolytic factor Without recognition of 
otential chemical changes resulting from the 
sc of material affected bi bodj fluids as the 
ausc of delctenous effect upon bone, no mat- 
tr hov strong or hov \xell applied the instru- 
lont used, a large percentage of dclaxcd un- 
ms nonunions, and marked bone necrosis as 
csult of local dccalcification and exen osteo 
n\chtis max be expected to occur 
I am aware that to deUc at this time into 
.11 the \\h\ s and wherefores of clcctroh sis, the 
lasting of electrons betw cen metals of different 
mtintiah of clcctromotnc force set in action 
)\ an ekctrohle, and the senes of changes 
hat occur would not onl\ bore xoii, but de- 
eal the purpose of hanging about the broader 
inderstanding of the principle I desire to e\- 
iress so I shall tn not to be too technical 
TracticilK all ol the so called metals we 
Use are a composite of different basic elements 
aeh haxang a potential of different electromo 
lixeforee and arc know n as allo\ s lhc\ offer 
xaning qu ihtius ot resistance to the gnen 
fluid to winch tlu\ nia\ be subuctid some 
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are more resistant to acids, others to alkalies, 
but m the variance of the degree of resistance 
electrons pass from one element to the other 
Thus the atoms of one constituent are com- 
bined with or separated from those of the other 
through the mobilization of 10ns w hich is elec- 
trolytic action WTien any alloy, gcnerall} re- 
ferred to as a metal, is spoken of as being 
passive in a given fluid it is meant that that 
metal is so resistant to that electrolyte (fluid) 
that the passage of electrons is reduced to 
such a minimum that corrosion is practicall} 
nonexistent 

\ATien plain iron nails were used m fractures 
(xxhich is within m\ memon) thex caused 
little trouble, but xxhen metallurgists began to 
make steel out of iron bx adding elements to 
it, our trouble began After our first announce- 
ment of the result of a scries of expenments 
in determination of the part elcctrolx tic action 
had to plax, an unfortunate statement was 
made in error on a similar occasion that ‘ all 
the changes in bone resulting from the use of 
metals in fractures ascribed to elcctrolx sis x\ ere 
simple oxidation and xverc not the cause of 
loosened screws, or the discoloration of tissue 
or excess of serous fluid, about the plates and 
screxxs,” and unfortunatclx it apparentlx cre- 
ated a great deal of confusion 

A\'hcn electrons arc remoxed from an ion 
atom, or molecule, the substance is oxidized, 
xxhen electrons arc added to a substance it is 
reduced Thus exerx electrochemical change 
xxhidi takes place inxolxcs both oxidation and 
reduction 

If the difference is understood betxxcen one 
pure metal xxhich is not subject to corrosion 
and a mulliphcitx of ihffercnt metal- com 
bined into one (an allox ) xxhieh is subject to 
corrosion then it is clear x\hx a -ingle -erev 
or plate — unlc«- it be of a smgh element— is 
no longer a -inele metal and whx it xxill cor- 
rode link— madi re-i-tant to the fluid to x hich 
It 1- to be exqiosed 
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I deiirc further to tropbaike the point that 
dlffertnt roatemJ* u«d In conjimctioa with 
each other such as the combination of pasal- 
\-ated stainlets steel screws m a vitalUum plate 
etc onl\ servT to make stronger and more 
deatructiNT battenei, though each maybe inert 
If used senaratcl) Onlj properly passivated 
steel should be used throughout or vitallium 
or tantalum should be med thremghout. A 
combination of materials ahoold never be used 
An order to this effect has been Usoed to all 
Arm) hospitals by the Surgeon General of 
the Arm\ 

It must be further understood that metals 
for use m furgerj are pamvated to be resistant 
only to blood serum or nocinal salt. For In 
stance, i&-fl steel with toolybdenumUresistant 
to solutioas of sodium chloride but less resist 
ant to bromium dilonde and ctot at aQ to 
iodine chlonde therefore the use of other 
chemicals In a wound, espedallv IcxUae In con 
jtmctioQ with metal ffxadoa should be care 
fullv a\^ided 

There are two recent articies ia which use of 
Dakin % solutioa (h>pef i:h iotite of soda) b ad 
TDcated In the treacment of infected wounds 
In which co mpou nd fneturee are plated to 
maintain ffmtmn Hy p er ch iorite of soda b a 
much stronger electrol>'te than salt eolntioii 
and ma> cneiglae electrons not only tn the 
substance of the plate but ihroughoot the 
screws and so fautbte dcstructirc bone changes 
about the latter thereby causiiig an osteomye- 
litis otherwise avoidable. 

Today there is increased Interest and effort 
by inctallurglits to create allojt that are as 
rwistant to corrosion as possible for many m 
duitries as well as for bone surgery but the 
enterioo of that resistance which we must un 
derstand and demand must be all the more 
carefuflv assa>Td for our ose 

The manufacture of aIlo>-s is one of the most 
Intricate of tcchnkaJ ipei^tfes. It b not so 
simple as having a formula, fust plaang the 
materials in a oven, and creatmg sterf More 
over because of the compleiitv of mannfac 
tore each batch tonied out must be carefully 
tested to meet spedbeations and required 
atandards. 

\\ e DOW ha\T u a guide the basic prinople 
that matenal must U suffidently inert in the 


body through its chemical resbtaoce to ij 
eicctrohllc effect of bod> fluids to remain i 
Through clinical eipericnee and observati 
over rufEdent time we ha\e come to ope 
and toiealitt the nercsslt) for the ind adoo. 
thu factor in any attempt to ilandarduc tl 
material to meet our requirements 
The Subcommittee on Educatioo of tl 
Qjmmittee cm Fractures and Other Traumi 
of the American CoHepe of Surgeons, comii 
Ing of Drv Huber \\ agner davilorray at 
roe la DOW actively engaged witk metaHtiridf 
and the Bureau of Standards at )\ajhujftc 
ID the creation of such standards as are mei 
lial to meet our needs, based upon the pra 
llcal absence of efectrolytlc changes and < 
assured physical staWUty The nunimam p 
quirements established are to be based opn 
rcsulti of tests of such materials as have b« 
found to remain passive in ctpeifrocntal tn 
mab and b dinlcal cases for s or more >Tai 
and upon tests of thdrphvaical fitness to vftl 
stand the s tru t and itrun entailed. It b u 
to the metailurgbti to ante suefa miterial 
from available mateilais to meet thne require 
standards. 

rHvaiCAi rACTO* 

There b much more to the detail of the ri 
quirements of physical fitness than shape an 
sue so that, though articles of different desigi 
maj be adcM from time to time, all must con 
form to necessary roedfica lions u to itreogth 
doctllJty malleability fraglhty torsko, are 
resistance to fatigue as u resistance ti 
corrosion which has been described 

The crucial failure of our p^c^■ious effort (c 
standardize plates and screws was to allow an3 
manufacturer to produce them accorriiog t£ 
the formula sanctioned by the Bumu h 
Standards. The result was ftaf va/udlazr 
sted plates appeared on the market allh ai 
many different charecteriiltcs and sold at ai 
many different prices as women s hats. 

The degree 0} beat applied in preparing tht 
different metals to be combined the differenre 
in beat during the process the msnner and 
ipeed at ahidi they are coded the waj In 
which they are mired as well as the sriectioii 
of dements for use and the proportions, con 
trol the properties of the finished product 
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^^^acthc^ such metals are finished b} ma- 
chine or are cast, and whether or not the con- 
stituents arc free from impuntics, are factors 
which go\ ern the pncc Cheap, impure metal 
is the bargain stuff of the itinerant salesman 
Is not success in attaining union of a fractured 
tibia worth more than the small difference in 
the cost of a plate^ 

1 he committee in its protocol of standards 
is not interested in low' cost, or is it trj ing to 
meet prices It is proceeding on the basic as- 
sumption that the surgeon desires only articles 
that will aid in the attainment of his goat and 
furthermore desires to be protected from un- 
reliable gadgets 

The Pure Food and Drug A.ct protects us 
from impure chemical products It is just as 
important, since we know what chemical and 
phvsical properties are essential for safetj', 
that our patients and wc be protected from 
metals that arc unfit and ma\' cause harm 
In addition to passivitj, however, and to 
ngidih and strength it is most important that 
materials ha\c vanung properties, some must 
ha\ c machinabilit\ , others ductilitv and ten- 
sile strength so that the finest wires ma\ be 
produced from them In passing I will sa\ 
that It IS just as important for the abdominal 
surgeon to haee passive matcnal for wire su- 
tures to burv in the tissue, though changes arc 
not as ob\ loiis in abdominal surgere’, as for the 
bone surgeon who uses the nail, even though 
the latter has the additional hazard of calcium 
changes due to clcctroh sis— splcndidh temaed 
b\ Masmonlcil ' clcctroh tic ostiitis ” 

Wl’UCATlON 

W lule chcmieal and phe sical properties of 
plates and screws can be mailc to conform to 
minimum ''tandards their application in sur- 
ger\ cannot be controlled Surgical judgment 
cannot In accurateh measured nor technical 
skill staiukirdized Instead we can onl\ point 
out principle^ for the application of plate-- and 
screws winch will facilitate their use and will 
be most liktlx to ensure succcs- 

I’lates must be selected which are ol sviih 
uent strength and si7c to hold the ineoKed 
bone 'small short narrow plates it goes with- 
out siMjiij are maelequate for immobilizing a 
Irutureel lemur in a Urge .adult Belon the 


electroljtic factor was recognized in its effect 
in the decalcification of bone plates, such as 
the Sherman Upe, w'ere made in order to mini- 
mize the volume of material, for it was rec- 
ognized that the delctenous effect of metals 
seemed to be in proportion to tlie extent of 
metallic contact Now wc know that plates 
max be as wide or as heaxw as nccessara' to 
meet the requirements of stable fixation I 
think that the length of the plate should be at 
least three times the diameter of the bone in- 
voh cd to proxndc proper lever support More- 
over, the plate should be shifted about or bent 
until it conforms closcK to the surface of the 
bone so that a tight grip may be obtained 
WTicther the plate is thick, or thin, x\idc or 
narrow', straight or curx'cd, is unimportant so 
long as It fits snugly and is sufficientlv strong 
to support the bone ends involved It should 
be malleable enough to be bent and still tough 
enough to meet the strain required 

\ single screw on cither end of a plate be- 
xond the fracture should ncxer be used as it 
creates a hinge at the fracture site Also a 
plate applied w'lth two screws on one side of a 
fracture and onh one screw on the other side 
is bad mechanics 

The drill holes for the screws should be 
about the same diameter as the shank of the 
screws A dnll slighth larger than the shank 
makes a hole in which the threads are inse- 
curch anchored and hkch to stnp out of the 
bone \ dnll slighth smaller makes a hole in 
which the screws cannot be inserted w'lthout 
great force -\s a result, screw dnxers shp 
screws break, tempers arc lost, and the whole 
operation max be ruined 

\n exception to this nilc is that a dnll must 
be smaller than the shank of the screw w hen 
It IS to be inserted m atrophic or decalcilied 
bone Obxioush, in =ofl bone in which it is 
difficult to secure anx sort of hold xxith 1 screw 
the chances of success arc greater xxhen the 
sere XX b comprcbs the cancellous bone into a 
more firmlx compact media Conxer^eh the 
dnll should be larger in xerx hard or ebur- 
nateel bone 

Fhc choice of the tx-pe of strew to ust is 
tasilx made it scxeral important point- arc 
borne in mind In the fir-l place long scnxx- 
obtain a more stcurt mechanical grip on the 
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bone than short screws and enfagrment of 
both cortices of the bemt Is more Ukrfj lo pre 
\-entmotioQof the fracture than if onlj one cor 
ter is secured Holes drilled entirel> through 
the bone permit the ends of the screws to pent 
trate the opposite cortex and hold the plate 
firml\ without unpcdlng the tightening of the 

WTicther ooe uses a Sherman tjpe of screw 
with its dowel end that U supposed to drill its 
way or a mach in e ti-ne of screw rather than a 
more deepU threadea wood type Is immaterial 
so long as a tight grfe Is obtained. Ipervoallx 
prefer the last as it seems to obtain better 
eogageisent and Is easier to anpl^ Anv of 
these tyM are applicable to plates in wlu^ 
the detail of counter sinking or tpedai screw 
heads are subjects of choice 

There is, howe\rr another t\pe of screw 
Cr* t) which Is important This b the wood 
or ^ull up t)-pe of screw which has a smooth 
shank of the diameter of the thread between 
it and the head of sufficient length to reach 
through the pcoximil cortex. The reason for 
this is that when the threads ha%e pferced the 
opposite cortex the distal fragment Is drawn 
t^hti} against the proximal fragment as the 
slisnt tarns freely m the proximal cortex with 
the head against the bem as a (olcniiii. A 
larger difU hole proxhaaQs sersTs the »me 
purpose On the other hand If threads are 
engaged In the proximal cortex the oppotlle 
fragment will be pushed away oo matter bow 
tightly the head ma\ be against the bone AD 
caipcnters know this when they wish to fasten 
boards dghtlv together 

After screws and plate are applied to the 
bone It Is essential that adequate saiwrt and 
fixation of the citrcmlti be pro\Tded as it b 
fallaQous to assoroc that a plate alone, no 
matter bow strong will bold the fracture ends 


tlgbtlv cnoagh together to permit earir cict 
cfsc unless both pedphene* are fixed. WTsfit 
the plate bokb the upper penpherr together 
during extension the margins of the oppodle 
periphery are pulled apart. To Ulustnte If 
solid plates be sabitltuted for hinges on a door 
it takes little force to show a crack on the 
opposite side. So in cases to which but ooe 
side b fixed with a plate alone a plaster cast 
cootrofllng proximal and dtstal >olob h qcc 
esaan (F^ 3) 

Thb problem b encountered partlnilarii fa 
transitrac or short oblique fractures of the 
femur and tibia due to the recumbent posture 
of the coni-a le s cen t patient In whom It b so 
essential to maintain knee aod ankle fuoctun, 
especiaU> the former In which function b so 
eanix lost Bteanse of the welKht of the leg 
and the tag in the thigh or leg downward from 
tb- point of suspension bj the pbte on the 
upper perlpberv the margins of the lower pe 
npiiervaje>q>aratedinanlDcefted\ tbrwjgb- 
out the width of the fracture cods. Thutslree 
no matter what manner of ertemal fixatioQ or 
support ts used or bew rigid the pUte mar be 
due to last! of the posterior musdes alilch 
are beirond control of external fiutlon Such 
a gap naturaJI> predisposes to delai'ed nnioe 
or to Donuoloo. 

To m-et tbs coodiuon and scenrt an equally 
rwid biaUoo of both peripheries a long strew 
of the pull im or wood screw tipe placed 
obllqaejj to the axb of the pbte through the 
upper surface of the proximai fra g me n t, down 
ward and backward across the fracture rite 
through the cortex of the dbtsJ fragment will 
draw the fracture ends tluhtU tog^er st the 
peripber> opposite the plate and at the same 
time pm-ent an} tendenej torotatioo of either 
fragment and also wiQ tmteriaUi lessen bteral 
movefflcnt (Fig 3) Thb does not mean bow 
ever that rxj external support b necessary 
that the Umb b turned loose arxl the patient 
permitted to get up and walk. After suture 0/ 
an abdonunaJ wound, the patient is kept fa 
bed a reasonable time for wound beaJtng and 
so for bone healing there must be addiOoaal 
proper support and time allowance Howerer 
stable fixation afkrwi almost immedbte hip, 
knee and ankle function In other aord-s 
casemeotof tbelimbmplasterraa sod bocJd 
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Fig 2 “Sag separation” of the periphery distal to the 
plate resulting from fixation with a plate on but one side 
of the bone 


be avoided if possible, wbile a plaster gutter 
ivith suspension in a Thomas half nng sphnt 
ivith the knee joint usually is quite sufficient 
Such a procedure may be expected to shorten 
the penod of disability to some 6 to lo weeks 
as compared with the 12 to 20 weeks usually 
allotted 

The long obhque fracture offers yet another 
problem which, however, is more easily met 
through control of the distal penphery by com- 
plete transfixion of both cortices transversely 
by the use of pull up or wood tjqie screws to 
draw the fragments together tightly Two or 
more such screws may be so spaced that the 
fractured surfaces are held so firmly that joint 
function is admissible directly In such in- 
stances, the addition of a plate is rarely neces- 
sary unless there is a comphcating transverse 
fracture in the same field 
In short, bone as other tissue must be closely 
approximated and held so that it maj'' regener- 
ate promptly m the process of new ceU growth 
This emphasizes the essential m plating that 
close approximation of the bone ends must be 
obtained m all mstances whether additional 
transfixion screws are applied or not We see 
far too many cases of delayed umon or non- 
unions because of improper application of a 
plate in which a gap of a ^32 or '/16 inch or 
more has been left 

^ly theme, however, is in pnnciple, so de- 
tails of varied technical apphcations of plates 
and screws will not be discussed As I see it, 
the most important prmaple evolved is the 
chemical factor through the understanding of 
^^hlch It now becomes possible to apply direct 
fixation to fractures under conditions hereto- 
fore impossible Compound fractures occur- 
ring m the presence of most severe trauma and 
infection with the outlook of bone union dur- 
ing the penod of heahng of an infected and 
traumatized wound maj be expected in a veiy 



Fig 3 Stable approximation of distal penphery by en- 
gagement with transfixion screw placed obliquely through 
both fragments 


high percentage of cases In many mstances 
it IS possible now to plate and close a com- 
pound fracture after proper dfibndement and 
to expect wound heahng as well as bone union 
as though a simple fracture were present 

Dunng the past war direct Nation was 
forbidden because metals we then had were 
highly electroactive and mcreased the damage 
through deletenous bone changes so that non- 
umon and even amputation resulted Today 
we can feel safe m usmg metals for we now 
have available matenal that is passive, this 
fact has been proved m the recent past in the 
most severely traumatized and infected com- 
pound fractures occumng m the toU of auto- 
mobile and airplane accidents as well as in 
industnal surgery The same expectancj’’ of 
greatly diminished nonunions and even ampu- 
tations may now be expected in compound 
fractures occurnng in war wounds 

STimiARY 

The first two factors, chemical and physical 
fitness, m the matenal for use in the treatment 
of fractures are supplied us by metallurgists, 
the third factor, application, must be mastered 
by each of us mdividually bj' an understandmg 
of the mechanical pnnaples involved, skillful 
technique, and that judgment acquired onl} 
through training and expenence 

The introduction mto bone surgerj' of mate- 
nal that is so tolerated as to cause no disturb- 
ance, opens fields we have not before known, 
but we must warn that it becomes a dangerous 
tool m the hands of those not qualified to use 
it The same hesitancj^ and respect should be 
felt in operatmg to reduce fractures as in per- 
forming gastrectomies or in operating upon 
the brain I say this because I believe that 
though the first two factors which have been 
mentioned are essential, the last— application 
— IS the snia qua non of success 
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fl*- T7T**crf«Tt» a,ckmel,b, ood-ptkhvc. ood- 
inll ip \o4 tbc aUiqihy ud kkr tbrad af (be ood 
lyfctart. 

bone tliin ihort screws, fend enRigcmenl of 
both cortices of the bone U more likeh to pre 
Tent iDOtkiti of the fracture than if onl\ one cor 
tei if tecurei Holes drilled entird\ through 
the bone permit the endi of the screws to pene- 
irate the opposite cortex and bold the plate 
firml\ without impeding the tightening of the 
screws. 

Whether one uses a Sherman Upe of »oew 
with its dowel end that is sopposeo to drill its 
way or a mschme t\pe of screw rather than a 
more deeply threaded wood type Is tmmsterfa] 
K long as a tight gr^ U obtained I penonall) 
prefer the list as U see ms to obtain better 
engagement and U easier to appl\ Anv of 
these applicable to plates In which 

the detsil of counter flaking or fpedal screw 
heads are subjects of choke 

There is bown'er another type of screw 
(Fig i) which Is Important Thu b the wood 
or “pen op Upe of screw whkh has a smooth 
■hank of the diameter of the thread between 
it and the head of sufficient length to reach 
throofh the proximal cortex. The reason for 
thu is that when the threads have pierced the 
opposite cortex the distal fragment b drawn 
bghtl) against the proximal fragment as the 
■hank tums ftccly in the proiuaal cortex with 
the bead against the bone as a folcrum. A 
larger drill bole pioximallv serves the same 
purpose On the other hand if threads are 
engaged in the proTimal cortex the opposite 
f rwgm mt Will bc pushed away no matter how 
tfgh th the bead mat be against the bone All 
carpenters know this when they wish to fasten 
boards together 

After screws and plate are applied to the 
bone It is essential that adequate suprort and 
fixatMO of the eitrcmltv be providra as it u 
fallackms to assume that a plate alone, no 
matter how strong will bold the fracture ends 


enough together to permit carh citr 
cue unless both prriphenes are hxed Uhlle 
the plate bolds the upper penphef^ together 
durhjg extension the margins of the opposite 
pcnpber\ are puDed apart. To fDastratc If 
•olid plates be substituted for hinges on a door 
It takes little force to show a crack on the 
opposite side So In cases in mbich bat one 
nde u fixed with a plate alone a plaster cast 
coatroOlng proximal and dutal joints u on 
cssajy (F^ a) 

■nUs problem b encountered parUculariy in 
transs'ene or short oblique fractures of the 
feiDur and tibia due to the recumbent postore 
of the coo\-aIesccnt patient in wboen It is so 
essential to maintain knee and ankle fonetjon, 
cspecialli the former in which functioo Is so 
easily lost Becaosc of the wdght of the kg 
and the sag in the thigh or kg downward Iran 
tbe point of suspension b\ the plate oa the 
up»r peripbery the margins of the lower pe 
nphen art separated In an In%'crtcd\ throDi^ 
out the width of the fractoreends. Thlslstrae 
00 matter what manner of ertemal fiudoeor 
support IS used or how rigid the pfite mar be 
due to lasty of the posterior ma«des wtuch 
are bejund control of external fitalioG. Such 
a gap oatnrilli p ied li po j cs to delavtd nnloa 
or to noDunbn. 

To meet this conditioo and secure an equtHy 
rigid fixation of both pcTipberies, a long screw 
of the puD up or wood screw hpe placed 
obliquelv to the axb of the plate through tbe 
upper surface of the proximal fragment, down- 
waid and backwaid across the fraetpre site 
through the cortex of the dotal fragoteot will 
draw the fracture ends Ughtl together at the 
penpben opposite the {Mate and at tbe aame 
thac pi e v e nt anytendenev torotatkmofatber 
fragment and ■!«» will matcriani lessen btersl 
m uieiit ent (Fig 3) This docs not mean how 
ever that no external support ti nece«ar> 
that the limb la turned loose and the pade^ 
permitted to get op and walk. After suture of 
an abdominal wound, the patient b kept Ib 
bed a reasociable time for wound healing and 
60 for booe healing there most be additkaiaJ 
proper support and time allowance Howew 
stable fixaboQ allowi almost Immediate hip, 
knee and ankle function In other wo^S e^ 

caseTDCBl of the limb in plaster ma\ and booM 
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Fig 2 “Sag separation" of the penpherj distal to the 
plate resulting from fixation mth a plate on but one side 
of the bone. 


be avoided if possible, while a plaster gutter 
with suspension in a Thomas half nng splint 
with the knee joint usualh is quite sufficient 
Such a procedure may be expected to shorten 
the penod of disability to some 6 to 10 weeks 
as compared with the 12 to 20 weeks usuallj' 
allotted 

The long obhque fracture offers yet another 
problem which, however, is more easily met 
through control of the distal penphery by com- 
plete transfixion of both cortices transversely 
by the use of pull up or wood type screws to 
draw the fragments together tightly Two or 
more such screws may be so spaced that the 
fractured surfaces are held so finnly that joint 
function IS admissible directly In such in- 
stances, the addition of a plate is rarely neces- 
saty unless there is a complicating transverse 
fracture m the same field 
In short, bone as other tissue must be closely 
approximated and held so that it may regener- 
ate promptly m the process of new cell growth 
This emphasizes the essential m plating that 
close approximation of the bone ends must be 
obtained m all instances whether additional 
transfixion screws are applied or not We see 
far too many cases of delayed umon or non- 
umons because of improper apphcation of a 
plate m which a gap of a ’/sz or '/le mch or 
more has been left 

My theme, however, is m pnnaple, so de- 
tails of vaned techmeal apphcations of plates 
and screws wiU not be discussed As I see it, 
the most important prmciple evolved is the 
chemical factor through the understandmg of 
which It now becomes possible to apply direct 
fixation to fractures under conditions hereto- 
fore impossible Compound fractures occur- 
ring m the presence of most severe trauma and 
infection with the outlook of bone umon dur- 
ing the period of healmg of an infected and 
traumatized wound may be expected m a very 



I ig 3 Stable approximaUon of distal penphery by en 
gagement with transfixion screw placed obliquely through 
both fragments 


high percentage of cases In many instances 
it is possible now to plate and close a com- 
pound fracture after proper d 6 bndement and 
to expect wound healing as w'ell as bone union 
as though a simple fracture were present 
Durmg the past war direct fixation was 
forbidden because metals we then had were 
highty electroactive and increased the damage 
through deletenous bone changes so that non- 
union and even amputation resulted Today 
we can feel safe in using metals for we now 
have available material that is passive, this 
fact has been proved in the recent past in the 
most severely traumatized and infected com- 
pound fractures occumng in the toll of auto- 
mobile and airplane accidents as well as m 
industnal surgety The same expectancy of 
greatly diramished nonunions and even ampu- 
tations may now be expected in compound 
fractures occumng in war wounds 

SUMMAEY 

The first two factors, chemical and physical 
fitness, in the matenal for use in the treatment 
of fractures are supplied us by metallurgists, 
the third factor, apphcation, must be mastered 
by each of us mdividually by an understandmg 
of the mechanical prmaples involved, skillful 
technique, and that judgment acquired only 
through traimng and expenence 

The mtroduction mto bone surgery of mate- 
rial that IS so tolerated as to cause no disturb- 
ance, opens fields we have not before known , 
but we must warn that it becomes a dangerous 
tool m the hands of those not qualified to use 
it The same hesitancy and respect should be 
felt in operatmg to reduce fractures as in per- 
fomimg gastrectonues or in operatmg upon 
the bram I say this because I beheve that 
though the first two factors which have been 
mentioned are essential, the last— apphcation 
— IS the stTia qua iwn of success 



RESULTS IN COMPOUND FRACTURES WITH OSTEOMYELITIS 
AS EXPERIENCED BY THE VETERANS ADMINISTRATION 
OVER THE PAST TWENTY Y EARS 


S K-. 1SVTSGSTQ\ if D RjLCS White Rivtr JuactYoa 


I N modem warfare low Telodty 

cauae tlie majority of coaip o u nd frac 
turn with aaaoaated lacentktos 
arkdcDotuiioai contaminated by dothlog 
and akin resulting in gron InfectioQ after 
about 13 honra. 

The ttaodard tr ea tm ent dtrrmg and aobac 
qoent to the last war for compound froctuica 
and oateomyelftis, according to the SorgeoQ 
General a Report of the Army for 1997 waa 
u foUows (aj proper fpBntbs for tran^rta 
UoQ and first lid (bjdfirridecmt (cjakeietai 
tractkis and/or other InunoULafton (d) 
CarreQ Dakin treatment or dlddortmlBe T 
(e) surgery other than dftrfdement as in 
Seated (b ampuUtiOQ and pUitk repair 
(g) phpual therapy 

During the fiscal year of igifi a tummaiy 
of fractures and amputations ^ the kmg bones 
was studied by the Veterans AdmialstrstioD 
The greatest number of fractures, 4,736 oc 
curred in the humerus the next greatest m the 
femur The greatest number of deaths, i/j 6 q, 
or 35 03 per cent, resulted from fractures of 
the fonur 

The tables corered a study 0/ as 954 frmc 
tores of the long bones orer a period of 6 years. 
This gioup formed 5 per cent of the itorid 
War Veterans disabled to a compcosable de 
gret. The rating ichedale used throu^iout 
the period under study based the degree of 
Huahffl ty upon the aTcrage I m pa in acpt of 
earning capacity resulting from injuries In 
d%il occupations. On that date, 15 597 or 54 
per cent of the fractures had readied a sta 
rionary level, whkh was rtajonahlT certain to 
rrmtlnTtfthftmgiviot the rift hnint slife Thirty 
nine per cent of the total showed fmprmTnjent 
and 7 per cent had retrogressed 


Fractures of the femur compnsc the rroup 
of most sefiouf injuries in the len^ of time 
required to reach a stationary lend and la the 
hi^ degree of dkablUty Amputalloo of the 
Txau; L— tuacreof oexolal i amnrr 
1997 

M* MM ih ^ 

Fnetwr* fdovbif faMba 
ends — 6 % irtvoed 
t* 0 S bv tmDMot (,*7 

Soj % 6^006 

rractons, DOt^Ue. dw t 
la^rta. rinsS* 

,, TottJ >M47 

iwtrus(« 9 bjwiic* u— il 

fcy k’l Ttfagiy ■■Jn. 7041 

L«» M e*i* m mart ^ lU r aV 

AmtraX*^ )abt feYehoBcsi 
(sakTndft, e«'i jcAou, 
aattwrtarn, «tr ) 4i970 

fcrctetiM total (Bicbs/fa 
(cr ai«lAt7 4 M lo trie 
tarn 740 4S 6 

Da) bat ikM to fnetom 
IVtnl *4 all dir* loot da* to 

•n caoao >g 1 

A oafaitmlioBcStiTaUacBt ] ft 

PercrUaac (4 dalia w nnH 
c 4 fa i Ltw t»b <. i jto}j«j a g « 
to total to 

No-tWibafrealrictam 7 X 7 

Total So dr«l 4 i 470 

TABLE n.— STCD-Y Ot EXU-atSULTl C* Tt.lC 
roais or LOfu botx« by ttct d a n/suc 
HtALiij ica\icK urn u a vtteeass ai>- 
unnsraATios 9 9-1976 

K» MO IWcito 

toapto (nctaito 4 J t ^ 

Fcrctst Ddcr 70 lean «U 

Ptf trat ^ 

r*r ctoil rtmirw* f 

Owqnoed bactsm ktiJ 7 
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n/(t ILaee Jotat Mnd tixmcoadybr unpatt 
tkun «re {o«nd uaUsTtctory- Gritti-Stoket m 

poUU n repaired a perreoti*r of raunpota 
tkHn (SuTgroa GeneraT Report, o 7) SeilMcrpirBt 
eiperienee pol t» mth f vert to tka operatloa pr^ 
vl^ th has fiimlx adhered t the fcanu 

atid a veQ placed. Aeapiatitkiitt at varloD kveh 
frm high tI1tt^cotld7ll to litchei below the 
leMcr trochaDter have proved aabif ctory Am 
pstadoQ through the aock 0/ the fem r bu bee 
looad pretenble t diaankuhllon t the hip totot. 

B W Caaea In abich nly a dArideme t alth 
heroic cffoeti to tare all tlaaoe pcndble pedicle 
tiaiapiaiiti, d plaitk repaln odered the moit 
dealrable rtaolta. Traucarpal ampctallcm wa 
found prcferaUt to amputatMa t the vmt. Wriat 
fo^t ampatatfofl waa preferable t aar hJfber p. 
The dob Uhe temp eliminated macn apparatua 
in the proathetf ha^ 

f0rmrm Ampatatloa { the foreana boold be 
done as low aa poarfble. llte Importance ol pn 
•errinf tapinadw and pronatkio warraati caidol 
treatment of the perkmeom t preveiu bridgiag 
A f rearm it mp hould not be saarihexd t over 
come palafol scars, oketa etc., bat pUstk meas- 
rea fhoqld be osed (he so/c stractetros. 

A m TrawaitlcnUr nd traatcondjiar ampata 
tiota hare aot proved Mtlafactorr frem] the taod- 
potat ol preatbeafa, Above tUs kvel all poMibfe 
Dooe kogtb abonU be tariTd. Short ra tofflpa 
ma]r ba I mprov e d so far as krerage ■ e go c e r u ed W 
Mverlng or raulng the Inaenkittt d lh« peetonm 
motcka, tbe ladsamtu dorrf, and tata mafw Tlie 
bead of tbe bamms abonld alwafs be saved If 
poasibla, to preserre (he CO (oar of the abooldcr 

covet esiovB 

1 Eighty and thirty-one hundredtha per 
cent of battk fracture* wwe compound ne^> 
one-half of all diachaiges nearly one-third ol 
all dat^a lost and ooe-bfth of a(l death* vrere 
the rwult of fractuns 

2 About one-half of all compound fracture* 
required D»re >hao $ tv'an before becotnlag 
statlonarr 

3 ThenrUtl\x]ylaiEcnumberofl*tcampu 
tatiom indicatci early aurjer) la adviaable and 
that mobile bospttala afaouid be equipped for 
major mserv 

4 Se%Tii yean after World War I tbe 
majoritv of compound fracture case* were 
compensable from 10 per cent to 50 per cent, 
with a arnaDer but atlll larj^ number from 
50 per cent to 100 per cent 


5 In 1930 there were about io,ooooldinJ 

recent caac* of o*teom>-enili In the \ etenni 
Adinlnlatmion due to all came*. From the 
treatment of these cawa tbe foUowfa^ ctm 
dualona may be drawn 

a. In case* of compound fracture* tarij 
anatomhad almemenl ahoold be accompiyifd 
by open or closed manipulation with mam 
tenance bj external or Internal Exabou. Hard 
ware, auch as Pa/haai bioda. Lane or Shernan 
platca, acmri, etc, ma> be ippBrd at the time 
of the cWbridenicnt the preaence of In/cctloa 
not being conilderrd a contxalndkatlocL 

b A thorou^ but careful carh dfbilde 
ment b advisable. 

c Antigas and antitetanos serum aboold be 
admlnistcTedprophylacticalJylnallcasc*. OnJi 
too often Is antlga* *enim omitted Tbe pro- 
phylactic use of these serum* b again advWd 
before dHavtd *urucf> I* attempted 

d- Lactfatxpniihould be aulured early with 
Interrupted silk tutures which mar be casilt 
removed 1/ oeeeaaary 

e IVeail) IntiaNTOous use of blood serum 
or pfuma b a great aid In the trettment of 
abode. 

f 'Ibe use of the tulfonamide* b} mouth and 
locally b strong]} recoouneeded 

g Sequestrectomy in chronic osteotnjxfitiv 
ibouki be thoroogh and inchHle arras of osteo- 
sderoiis. In a slowly but steadily progresalni; 
molecular nmmis v^e exciiion to areas ob- 
taining their blood suppl} from coDateral or 
culatlon or amputatioa b indicated (Kteo- 
mywlitb of the tnver third of the tibu, e*pe 
dallv if involvini the anUe joint, oiuallv 
results in amputanxi and tha b rrcocunended 

early 

b. Sytoe a and Grltti-Stokc* amputations 
arc amputations of election. Amputatwu at 
the call fa usuall} to be coodcniDcd A miJ 
thighorGrittJ Stokesampotattocapreffrabk 

L JIaggot Ibcrwjy although condemned by 
man} b an effective treatment lor osteoroy 
ebtis, as b the Orr method 

j Local irrigating * 0101100 *, antbepbea, 
piwt pastes of vaiima kind* have not wored 
effccthe In the treatment of cilecm}-eliffs. 
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qaaolitW of Brer tbfttt for uaI^w cut be rmAt, 
tv&Qible euQr It U detinbk, to to 
tlw facts In OTto to ascmaln to vbit extent bver 
cucer repreaeats a prlaiary atn^j foOo««] br 
a salktijant orerfrovtlu and &7v far experC- 
mestal liver cancer b anAloffoo* to Over rerwif ht 
roan. Klixalta bu proved that the (ccfSng of 
dimetbyiajniMMjobenmie (hotter jettow) to 
ntx taxlnx a dkt of rice w{Q prodoce rejtdaify 
hepatic emboab foOond hepatic cattcer 
Qrrbc«b b dearij an atrophic procen, and In thb 
initiace b precucerooa. 

Hov fat can the analogy be drawn b e t wee n rtik 
t3;pe of er prrfmen tal rteopbema and Over cancer 
tnraan? Seme points of amilUiity certainty cxbt. 
Hunun liver cancer (coda to occur oo a of 
airboab, a point dearly proved bv a recent com 
municatlon from Sooth Africa In a very brge 
aerba of padenti with hepatic malignant neo- 
pLums dirhoab wu always pr esen t 
^liat, then, b the oatoie of dr r b o ab ? Clearly It 
b a procesa which inroives damage or death of nor 
mal Uto celb utd their replacement by rt g cpgs 
tire Hme- How then, can thb basic proceaa of 
atroi^ be toduced, and why aboold the legom a 
tbre eflort of the Bver give cfac to cancer? Hie 
expe rim ent of the Japanese wtr iaa pievkaaly 
described provided a method for the analyab of 
these prohlema. ObvioosW It waa detlrsblc t ta- 
certaln bow the combination of a rice diet and the 
adminbtratioo of butter ytQow operated to pro- 
duce the primary ctUabr damage marked by 


alropbr Kenalet and Soghrra, In my Uboritory 
IsuDerSately altacird the proUen, Hrtt they 
pnrved that the experimenu described by Uie 
Japanese cxnid be npested nsulariy Next the 
dim wm analysed to aee what factor In them was 
tacking and wms toppDed by yeast. Third, the 
cflect of butter yelimr fetdmg on liver crib arw 
ea gibed and faznh, the e omp qgads into which 
hotter >t11ow b broken derm fai the animal were 
bolated and Idmdhed- We proved tint at kajt 
two factors were lacking in the diet which ren- 
dered the «n>mab tUSCept/hlc Co BlCT ranr er fot- 
lowing the Ingestion of entts ydiow Tbedlect 
of the feeding of thb esrtinogm was found to be 
a poisening M the activity in the liver celb cf ctr 
Uln ensyme i>-stems required for the reapfrstfoo 
and meiahoQc functioQ of normal ceOa. Hoe 
iLen, was an espbination of the atrophic or pre- 
ea ner rooa pio c m . Next the partfailar 
down pt oduLt of the cbemacai cardnogeo which 
bterfe^ with the respiratiaD of normal ceQi 
was Identified. FlaalK certain evidence was ob- 
tained as to bow thb (ajarious effect wu exerted. 
Tlje fact became ciesr that the cancer-prododng 
cbemkal induced atrophy of liver cdb by cem- 
petlog iQccttafally fee the pcotdn compoo ent o f 
the eeHi withoot which indr eniyine ajatems 
could not operate If the efforts of the ca n^ 
prodnclnf ctwmfcal to tteal the eniyme pretm 
be directed Into tnnocooos chameb tl 
would be pomfbte to prevent the csdctt prtdoc 
ing effect. 
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THE ROLE OF THE RADIOLOGIST IN THE 
CANCER CLINIC 


GF^BGE W HOLMES M D Bo«on, MuudmsHti 


D uring tbe put « Ume bu 

been t cocuddnsble tdTtnce In our 
knowledge of lod otrr teterert In. ihe 
dfagnorii and coplrof n/ r»tw r F«t^ 
to thli developmeoi It tti* rKogolxed tbut Mme 
methodi of atUckfng tbe probiorti ahcnld be de 
■laed which woold bnnt together thote pbnkhna 
and adcntlatiiDtereitedfD the nroUem and which 
woold penrJt the grouping ot patknta sodcriog 
from thh diaeue for and foOcnr-iip. In an 
attempt to aolTethuptrobirm two plant haNw been 
(le\'efoped which have recef rd getieTal acceptance 
IhrougTMUt tbe world namdv the ouacer hoapl' 
tal, and the toioor dime— both of tlxae stethotb 
have advantaM and dtaadranugea. 

The cancer boaplul b a coruotfeaW) older de 
>ekipiBeot m point of chiK than the toioar dlnjc 
and laraeru It bbt be aald that thb method of 
approaa has been iDoee foccetffnj to foDdaomtal 
reainrdi and In adding to our knowledge f the 
wbnie problem than bm the tumor dInSc. Oo the 
other mod, tbe ttnoor dlolc haa been cntatacadlng 
in the tb a ipe o tic field and aeerna to be a better 
[DCtbod of bringing a knowledge of the dbeaic t 
phyaldans In renermL 

Tbe OLTC of cancer u stDl largel) a turakal 
problem. Irradbtiao brirq; reae i^ e d for Ihoae 
pattenta who hare paaied the stage io which aur 


gei> can reaaoaabty be eipetted to effect a core a 
in wi ' 


1 wbocQ (or aome reaacn sargery b ctntn 
lodkatrd If thb geoeral ttateioent b accepted, 
tbe treatment of coiible cancer then becomea 
brgelv a qoextkD of scuglcal akOL N one sur 
geoQ b eqinll> tkJUfnl in operating upon aD parts 
ol tbe boznan body a uig eona have rcrognbeo thb 
(act. and specbllxatloo takes place alo^ anatom- 
ical boat nitbef than bj (fiaease Tbe HTgeoo 
working In a emnetr hospital tonit of neceathy 
confoemmadf almcat wboDj to the trealmmt of 
cancer In acene particular anatomica] kxatka 
and ft b queatwrable wbetber or not aurfwm 
woold rcCTbe lof&dent material for bb proper 
de\-dopeoent In cancer boapltaJ e oc epl fa a Irw 
^■ery large ctntm of popoblloci As a matter of 
fact mewt cancer bcapnab do not attempt t 

Fraw th« >t—rtiwirti. a«»w»l 

rr*-«»vd ™ IW CtmxT » iTn w w» tte CUbmIC#* 

ra« •! tW AOWKM Ccik*i ct ‘ 


treat cancer In all of Its anatnoncaJ tnaoUnu 
Ilona, as for example tnmon of the bnln 

nd casticfnteath^ tract. In meat cf the cancr 
berttab toeby wng c ii phya a minor rtle tb 
majer effort being dniitcd to i c midi m 
raefiatloo tberapr 

Tbe tmocr dbic oo the other offen ti 
eiceilent opportunity for the derdopoent o 
aorglcal treatment In aU fields of cancer Tb 
operating soTreon b these clinks occepk^ u 
hspcrlant pcmloo oo the turekal staff of a kigi 
general boapfla] and tbe tnatr^ which be has (a 
study b ample. Another advantage of tbe tnma 
dink b that Its weak b brociibt directly to the 
staff of the gencraJ bo^tal and to the pracbdoi 
pbrskiana of tbe eommonlt) In thb way these 
pb>'slcbm obtab brat band Loowlete of tbe 
problem, rather than obtabUeg sach bfenmtke 
tree ccraslnnaJ vUts to large cancer centna or 
through tbe Inmttire. 

le so lor at I e» able to detmnlM the first 
tomor cRnk. as It U knenrn today was catthOsbed 
at the Maaaicfausrtti Geoeral ncacftal b 1915 
and mw out of a consoIUtloD mv lce devdoped 
by the department of radiology dadog back t 
019 when the fliat conanhant was appointed to 
thb dink At tbe Clinical Congrew of tbe 
American College of SurgecBS held b Phlb- 
ddpbb fa pw Dr Robert B OreenoMh read a 

pa per i n w hfch be described I he work cf the t aJBor 

clliik and told of Its dtvdcpmciiU. Tbe ad 
vantages of the dink u sUtrf br him at that 
dme were as foQow a. 


Tkt ofk ia caflcer cata b piaerd fa the k*»h 
tiote mamlM fi ef LW naS rba tfr krttroln] b iMt 

Mbkct. 

OpportwAr b ehm br ceo»»ft»lio« wtla rrpre- 

•taUliwad tie dafal. [wtWofical, od iw fietbj v 
p**Uc depertwcBU lo* iwrtail ixtieirtba aad barew ■ 
IbtdwnmaMl its btaUaaiL 
1 A ilefi«rti nlnal plea •/ UeaUaeiit cm ta 
■sard for esch nj i kliw ] c»«, ilui nraohiti* im 
rewdts cma he dxded isd dnenawd, by lie fttop. b t* 


(Ttstcf erperlM ud iMn wwk _ 

I »U»daid» of tie besiftal fc* effldeoi 

■Dd tmtaest ef caactr are tontotfr 
edocadooal effect cilet>di kejiod tie ienabd w 
mi iwirm tt tod to a traenl fOcHft ■ t* 

esmedwt t w b il y 


/■"‘^oVs^ the of s^idconSt 

i«7^and,n5ef°'^P 0/ 

„ ^ a patio/n”^ ^^sted jn fL^^^o^omst„ ^^cer „ 
Im ciertf ^ ®oa^ problej^’ ^^^^larly 

ZT°^tt°i “SLn^ "S;;" s'ei 

,>« C *b “T'Safr'oaM'cl"" fS-2,2' 
nV“*”V« i.'i,”“®te<j’6v ‘""'’“"S *T4°® 


ISSSs^l^SsF 

°P'«ion °PJnjon nf nsi resu/*. 
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whfch the patient k free erf recurrence Nor wiD 
preopentht ImdktiaD make an Inopenbie caae 
operable. Tbe fcdlng prevalent udod^ tome lur 
reoGS that, U tbe operation falls IrTathatkn ms) 
be oaed to effect a cure ihcmld be dlacooraged. An 
operation ahoald not be attempt tmim there (s 
resjonable cfaarrce erf enre Tfaeae patlenU arc 
better handled by Irrarfiatlon alone Poet 
operative Irradiation ibould be naed In thoae 
caaa in vhkfa after operation, it b foood 
oecrenn to chany the orljiaal dlagoodi in 
thoae caaea In whim tbe taTjeon realiM at the 
time o< operation that be b amble to r e mov e tbe 
tumor completely or In wbich hiftokigteal a 
minatwn of tbe tumor following operallm ahowa 
the dbeaae to be of hi^ decree of miiignancy 
Id thb latter group particularly If tbe tumor u 
Loowu to be radloaeimtlve preoperadve Irradla 
tloo Id rather amoQ doaea irtay be found to be of 
•ahre 

It hu been oar eeperieoce that the best results 
are obtained wbeu tbe therapeutic procedutre Is 
pfamud after consuludon be tw een the ntrgeon 
and the radwlogtit. Tbe procedure then b carried 
OQt u a }oint ondertahhig in vhkh either of tbe 
eonadtuU oay proceed bdepesdeotly ealSog 
the other la for ccejoltitloo arfaen hb toetboa 
has faOed. 

TV toocr cEnic affordi aa etcellenl opportun- 
it> lor free ducasalon of tbe thetipeudc procedure 
to be adopted in iadfnduaJ cases, nd the end- 
rraults luide avafUblc by the follow-cEp sjatem 
alkm cotnpariaoa of nWu. 


Perbapi It ma\ seem to you that I bare wan 
dered cociidcTahly from thie mblect whkh I wu 
asked to dl scuta, luiDelT *nie of the Rseff- 
okgbt in the Cancer Clinic, but tome It seemed 
DTceasary to atate tbe foikWKntal prlodplra b- 
Tirfted b the mansgeiaent erf a cancer beW 
attempting to anawer the questkn— wtich, alter 
all. can be itated In a few words. 

Tbe position of tbe radlolo^t In tbe tumor or 
cancer cfinic b that of any otM membera of the 
pro f ea rioa al ctaff that of a eoasoitant 
Tbe pbvalclsa b dwy of tbe patfeut wlD nule 
ibc final oeebum after Ik bss t e tri re d the sdrire 
of the varioua apcculbta connected with the dblc 
and the treatment accepted will be carried out 
bv tbe pbvskdan or acrrice to which the paticut 
b re f erre d the phyaidan shoold accept lull te- 
■pocsOrfliry coct the patient b placed in^ handa 
In other words, If after consul tiHon oddlicnMiaD 
mncal treatment b be6e%ed to be the method 
ofeWee the respoosihllityibocld bets thehsttb 
of the tOTgeco In diar^ 

If on the other haa^ Imdiatlcci b cocaldmd 
the method cif choice the radVrfogbt b rtiponslhk 
for Its tdininbtTatkei and for the care of tbe 
padest daring the Hme ia which It b bring 
admlnlsteTed. 

Any attempt to direct tbe wriical procedure by 
the adfcicfbt or tbe radfelogKal procedure br 
tbe sarnoe can remit csil\ b corJajdoa. 

FTnaDy the pcsidoo or any ipedafist in the 
rflole drpeods u> a Urge extent upon hb ahlEiy 
and hb wmingnai to serre 
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ipood to QMi&al Imtmenu the 

uad pa t h ok gk*! evidccce erf nalifTant dnenen 
tion erf a pn-exhtiu nJeer ha tb«c cues a roorr 
specnlali^ than real, the coarse at eveotj beer 
Uioly meat su gp u tiT e 

The ccwnl ezamloadcD of t piCieDt ftttpeaed 
of huboring & ci ncer of the csrelk rarefy yiehb 
posttfre fiooiiigt. Oexufooally eme smy ebom 
stiatfi an enhtged Ijinph aode b the left cupn 
cU\-Kaliifema,the\'lrcKci>«rcMxle. Unosoalh^ 
ocM o! thb Dode <ar gnUen to nnaoiMlfatf 
toaoes U an Uuhatke (or bkipsy to deoMQftratc 
rDCtaatatb InvofvtanenL Ku^ cin one pa^te 
thf tomes- on ■hrtommal hfetutatfe 


pablicstkiaa I have ekbortted ao the deuDi of 
thbprtHjpeiatiTr prrpiratloQ and «aj not cBkw 
them at thb time. StmkrlttoaartluttM»i£ionId 
Indnde ourful attention to ooi hj^fcaae, Mjh 


caloric Ucinid eifct portntml aefan&btritfca ^ 
vitamins, the adminutralion o' ' " 


liver ifivohTmest may or may not be demen- 
” ’ ■ . It! • 


ftrated by palpitkxt it b importanc oeK loenlt 
rectal eramtitatloo to exclude mecastaaes (o the 
rectal abeii. 

Everv patient presenUag the f)iDpte>iascnoiDC 
rated atwold be referred to a comnetent radiolo- 
gbt (or roentgeDOfTaphic vboaliAtkn erf the 
eaophagui and stomaciL In most Instancea, the 
presence erf a tumor srill be deariy demonstrated 
by the usual methods. The mem coounoo rotst 
genafTaphjc hndkgs are ofatnjctkn of the lower 
ftopbagat Irregular fiOltig defecu at tbe carUa, 
rtgidicvof the lean- cam cure oa flooroa eo pic ob- 
semtlos and to« erf the aornalmociaal pattern. 
It may be utreaKly efiffiml t to defflocftraie any 
abnonnality abes tbe cuiuot b tepcated on tbe 
peaterior mdl toward the [pcaaoja- Penbtency oo 
tbe part of tbe eiamlper with the aid of a heavier 
mixture of h»dnm and the taUng o( mnltlpb 
films in the btml, obUcpie rerilnhig. sod su^ 
inzpcisilktns wiU osoally demoosTratc tbe growth. 
^Every patient pirsaittrig ibe s ymp tom erf dys- 
phajta aaaoebted with p^llve fintfisgs lo the 
I ray films, sboold, in my cfrfaioo besob^ectedto 
esophagoacopic examlnatkn. Tbb b ao bopor 
tanl part of tbe coenplete wwk-op The oopha 
goacr^rfjt accurately tocates tbe upper fcvel of the 
tumor with mp e c t to the dbtance of the up^ 
TTKTm- teeth and thereby guides tbe surgeon In hb 
operative approach- Histolofical exanumtioo of 
the tiopsy specimen will Iwficate wbetber the 
lamof has caWated (lom the stomach mocoao. 
or from esophagus. 1 have preiened esopha 
gasCTTp) to gastroscopy because with tbe fonnex 
njexe accurate vbaalbadoo of the tumo r may be 

obtained, and at the same time, a hioj^ spedmen 

may be teenred. In tbe bands cf a coenpeteot 
operator there is BtUe tOffcreocc In the risk o( tbe 
two procedures. , ■ 

Once the dectikn lo attempt radical eitirpatkw 
of carcinoma of tbe canha is made a penod of 
pieparatiflQ for the ordeal b tn order Inprcvioot 


, of fiukb by venodT 

ita. recently the use erf hitraveiwas imlno acids 
both before and after operadoo, and a preopeia 
thre tia n sfcsfcc of whole Uood. Ou Uk b 
oiu lavniable experience with the pTroperethr 
adminbtratioa of nllanOamide b colooic mreer y 
aartported by Oarlock and Sriey Iluterwttoety 
sdmmblered tbb drug lo packsts a llh cancer of 
tbe cnrdb for 71 boort prior to opciatloa. It b 
my Impreskn that thb drag bi4 been a cce 
slderable lacloi in minimlrfog infection. Tbe re- 


cent report by Selcy and Cofp coocernlng the 
baciericrfcgicalttudin in cancer erf the itonnld is 


confirmatory rvidcDce of thb fyfni-vi 
Tbe das^tration of adeQocarcioocis lo tbe 
hiepST ipec im cD will Immediately Iwficate to tbe 
aorgeon the plan erf aorgical attai^ to be adopted. 
Thm tetjoa to be genenl agitt nw pt at tbe 
present time that tbe operation of chefee for an< 
err of tbe iower esepbara and cardbeaod of tbe 
stcoBacb b a left traoitlonelc, tntoadbphrafaa 
ik resectuD altfa Intnibondc eaoplEigQgittraS' 
tamy Any other operative procedure aUeh b 
Uibilcd to an aMcei^l approach bib br ibort 
of tbe (deal songfat fer in tbe radical lurgicai treat 
meat erf cancer an^bere, namely free c ap o snr e 
and ccmplete vinawdoo of the wVlof operaliou. 
However because the lymnbatlciqwead of cancers 
of the can£a b rnewt cf ten in a per^heral tfireciico 
M«v /kf It is hnp er ta nt to detcrmhie 

operabfflty wiiboot exposing the patient unneers- 
sxHly 10 the rbka of transtbcnric eiploratkn. 
For thb reason, 2 suggested some time W tbsi 


ejplonticc be earrsedwl throogb s small upper 
Wt rectus toebion- pjJpxtloo iral quickly 


cate wbetber tbe tumor B rtsecubic iletasiises 
to tbe fiver m to tbe pancreatic lymph nodes and 
fimifKi of the growth to oeigiiborinc vicil itruc 
tores are cootnfndicaiicns to fnitLer surgery 
Rarely abdominaiciplocaticBiwilliDcflcate opera 
bfllty yet, when the chest b opened citenshe 
node involveinent wiD be demco- 
sUated. Tbb, in my expcncnce b so bfrequeot 
that U may be conriaered only as s remoff 
powdbJllty 

U the turner seems resectable, tbe a«n»d ny 
be closed quickly with buried figure erf eight *te*i 
wire intores and skio cDpa The patient b ne* 
toraed on bb right side and, foOowiag change m 
the operative setup tbe Wi tboocic cariiy ** 
entered thro^ the dghti Interspace. Tbo*c 
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interested in the details of the operative procedure 
are referred to previous pubhcations on the sub- 
ject Bnefly, the operation, considerably modified 
from the ongmal Fischer and Sauerbruch pro- 
cedures, includes division of the eighth, seventh, 
and sixth nbs close to the spine, mobilization of 
the distal esophagus, radial inasion of the left leaf 
of the diaphragm, mobilization of the upper two- 
thirds of the stomach by dividmg the left gastnc 
artery and the left gastroepiploic vessels, resection 
of the tumor-beanng portion with a wide margm 
of normal tissue, block dissection of the associated 
lymph nodes with the pnmary tumor, the per- 
formance of a two layer silk suture anastomosis 
between the end of the esophagus and the antenor 
wall of the stomach, and the telescopmg of the 
esophagus mto the stomach m order to obviate 
tension on the suture line Under water drainage 
of the pleural cavity by a tube inserted through a 
stab wound in the subjacent mtercostal space 
completes the operation I believe it is important 
that every patient receive a transfusion dunng 
the course of the operation In every case, I have 
employed positive pressure ethylene or cyclopro- 
pane anesthesia after a basal dose of avertm 
Intratracheal anesthesia may also be used, pro- 
vided that the trauma of mtubation is mmimal 
Reference should be made to the advisabihty of 
stagmg the operation so as to dimimsh the hkeh- 
hood of operative shock Marshall, m his case 
report in 1938, divided the operation into two 
stages At the first operation, through an ab- 
dominal approach, the blood supply of the upper 
part of the stomach was ablated and the mobilized 
porbon was pushed up mto the postenor me- 
diasbnum through the surgicaOy enlarged eso- 
phageal hiatus Approximately 2 weeks later, the 
second stage was performed and consisted of a left 
transthoracic resecbon with anastomosis My 
objection to staging the operation in this manner 
IS threefold In the first place, durmg the first 
stage. It is impossible to demonstrate mediasbnal 
node involvement, second, it is technically easier 
to free the upper end of the stomach by the trans- 
thoracic, transdiaphragmatic approach than from 
the abdominal side, and m addition, the enbre 
field of operation is more clearly visualized, and 
third, operabve shock has not been a factor m the 
causes of postoperabve mortality If bleeding is 
carefully controlled, if bssue trauma is reduced to 
a minimum and if the pabent is transfused during 
the course of the operation, surpnsmgly little 
shock will be noted The operabng bme for the 
one stage procedure has varied between 2 hours 
and 2 hours and 30 minutes For the reasons 
stated, I prefer the one stage operation 


Experience has proved that the operation of re- 
secbon of the upper stomach with intrathoracic 
esophagogastrostomy is physiologically sound and 
that sobd heahng takes place at the site of suture 
Includmg a group of squamous cell cancers of the 
distal esophagus, I have carried out this operabon 
m 16 cases and m not one instance has there been 
any evidence of dehiscence of the suture line or 
leakage I, therefore, see no reason for employmg 
any of the comphcated procedures to protect the 
suture line such as were recently reported and 
which were based only upon observabons made in 
the experimental laboratory 

Before the operabon is undertaken, it is impor- 
tant to explam to the pabent that he must not 
swallow for a period of 4 or 5 days The processes 
of repair at the suture line wiU be hastened by the 
full co-operabon of the pabent in this respect 
Fluids are admmistered by a conbnuous intra- 
venous dnp of 5 per cent glucose in normal sahne 

The character of the material draimng through 
the intercostal tube will indicate the progress of 
the mtrathoracic situabon Dunng the first 48 
hours, the fluid is sangumeous After this, it 
gradually assumes a lighter color and decreases in 
amount until the seventh or eighth day when the 
tube may be removed 

Small sips of water may be given on the fourth 
or fifth day Increasing amounts of hquid are 
given until the twelfth or thirteenth day when 
custards, gelabns, cereals, etc , are permitted The 
diet is rapidly increased thereafter Solid food 
should not be given unbl the third week 

As with adenocarcinoma of the rest of the gas- 
trointesbnal tract, the results of radiation therapy 
have been extremely disappombng Even tie 
direct exposure of the tumor by the use of a special 
intragastnc tube, as reported by Pack and others 
has failed to show results sufficiently encouraging 
to warrant subsbtubng this method of treatment 
for direct surgical attack Unless obvious contra- 
mdications exist, I believe every patient with a 
cancer of the upper end of the stomach should be 
explored to determine operability If this plan is 
followed. It IS obvious that many more successful 
resecbons will be earned out 

RESULTS 

Durmg the past 4 years, J have explored 25 pa- 
bents with adenocarcinoma of the cardiac end of 
the stomach Nme were found operable, an opera- 
bility percentage of 36 There was no operabve 
mortality in the inoperable group Nme pabents 
were subjected to the radical operabon There 
were 4 postoperabve deaths, an operabve mortal- 
ity of 44 4 per cent Of the 5 survivors, i patient 
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dwi c 4 rttropeiiloneml meUitue* tK >tir» liter 
c^KTitkcL Tbe4mmiiiiiif pitlmtsireallveuKl 
Well (no evidence of remneoce) i8 mmtVn zj 
month*, 8 months tnd 7 month*, rwpectively 
TIk eamtlil detiD* of the entire •crie* are tib^ 
hted In Title I 


trf the ardii in every patient wim aHDpkinj 
peiiiitent lotEfeitkio lad iflfEcuJtr In wiDomln); 
ind to iccrpt the opentkn of trumbofidc nr 
•ertioQ with oopbiiogutrcwtoim u 1 *tin<fard 
procedore, one whii offer* the patient the te»t 
dbuice 0/ beln^ cored of hi* 


IU031A1T AMT* CTOdllBIO'fl 
Until recently cincer oi the upper cad of the 
itocmdi wa* genci i Uy comidered bevood the 
•cope of ndiad •nrgeiy and patleDti afBtcted with 
the were placed in the bopelen group 

IMth the dereiopment of the tDore accurate dag 
oostic procedure* of roentgen ogiu phy caophagta- 
co py and gastroscopy an locreuing number of 
patient* in the caji> ajHj perhipa cnrable stage* of 
the daeasc it being referr^ for treaimenL 
Wliether (uch treatment ihoold be by racBatiao 
methods or radml surgical cxtlrpatian, ihoold, in 
my opinkm, be a matter of little dtsaasua. The 
rc^ts of radktkn theiiOT of the most modem 
type have hern oniverMlty diappabting and no 
co^ cue bUs thta far been recorded. On the 
other hand, with the modem laapromnenU is 
•ormcal tei^ine and recent adraiKea b the 
held of anestbata, imgei v bu much more to offer 
the patient har b or in g this cBsease. On the baffs 
of tlu eapari epce dM in this paper and la other* 
already pubOthed, the patiait with a resectable 
cancer of the uppwr end of the ttomodi ha* do 
per cent chance a eurivlng the operation and as 
60 per cent probabfDty of tivmg more than j 
vears. It rcmalos for the metfical prafcMloQ to be 
aihr to the pwaalhlGty of the cxisteoce of a cancer 
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TRENDS IN CANCER RESEARCH 

CARL VOEGTLIN, Ph D , Bethesda, Maryland 


O N behalf of the National Cancer In- 
l sbtute, I wish to acknowledge our in- 
f debtedness to the Amencan College 
of Surgeons, first, for improving the 
standards of tumor clinics, which has been of 
great value to us in the effective distribution of 
Tadium loans and in the provision of free training 
for physicians in diagnosis and treatment, and 
second, for havmg kept ahve the constructive 
interest of the medical profession and laity in the 
cancer problem 

Trends m any field of research change with 
time as new facts are discovered Up to the end 
of the last century cancer research was confined 
to descriptive observations on cancer in man 
Isolated reports of cancer in other mammals were 
Ignored Speculation was rampant as to causa- 
tion A remarkable exception was the keen ob- 
servation of Peraval Pott who, m 1775, recog- 
nized the possible relationship of coal soot and 
cancer of the scrotum in chimney sweeps A 
century later, Virchow’s hypothesis focused atten- 
tion on the tissue cells, which were supposed to 
undergo mahgnant transformation as a result of 
“chronic irritation ” Subsequent modifications 
of the cell theory attnbuted cancer to embryomc 
cell rests or to abnormal conditions dunng regen- 
eration of injured tissues With the recogmtion 
of the parasitic ongin of certain diseases, the 
search for a specific infectious agent for cancer 
was let loose and to some extent has conUnued to 
this day In retrospect it is clear that each one 
of these attempts to explam the causation of can- 
cer had the weakness of oversimplifying the prob- 
lem At last, at the end of the mneteenth century, 
Claude Bernard’s plea for controlled experimenta- 
tion was applied to the cancer problem As a 
result a large number of new facts have been dis- 
covered The following discussion is restncted to 
mammalian neoplasms 

The first important conclusion reached from 
experimental work is the high specificity of mahg- 
nant cells Each one of the many types breeds 
true tn vivo and tn vitro For mstance, a mam- 
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marv carcinoma of the mouse transplanted into 
other susceptible mice reproduces itself in an un- 
limited senes of generations Furthermore, many 
types of mahgnant cells have been maintained in 
tissue culture for years without losing the ability 
to produce the specific tumors after being inocu- 
lated into the same strain of animals from which 
they were denved The maintenance of such cul- 
tures over a long time requires an aseptic tech- 
nique which IS more stnct than that used in sur- 
gery The shghtest infection as a rule causes the 
loss of cultures It is difficult to bnng these and 
other facts mto harmony with the view that 
mammalian cancers are due to a speafic infectious 
agent, espeaally smce it has not been possible to 
isolate such agents from any tumors Moreover, 
numerous attempts to produce curative serums 
without exception have failed On the other hand 
it IS established, both chmcaUy and experiment- 
ally, that certam parasitic infections can predis- 
pose tissues to the development of cancer, but it 
should again be emphasized that these parasites 
do not play a specific r61e and are not detectable 
m the resiffting neoplasms 

Basing their investigation on Pott’s observa- 
tion, Yamagiwa and Ichikawa in iqis announced 
the production of skin cancer m rabbits by the 
long continued topical apphcation of coal tar 
This important discovery shifted the trend of 
cancer research into the field of chemisti}’^ 
Through pamstaking work a highly potent car- 
cinogenic chemical, 3, 4-benzpyTene, was isolated 
from coal tar At present the carcmogemc prop- 
erties of about 250 synthetic chemicals have been 
recognized Some of these, as 20-methylcholan- 
threne, have been extremely valuable for the ex- 
penmental production in animals of almost ever}' 
type of malignant tumor seen in man Fractions 
of a milligram of this compound can produce 
mahgnant tumors at the site of injection or m 
distant organs 

The ease of chemical caranogenesis has thrown 
much light on tumor histogenesis under controlled 
conditions (3, 6, 7) Morphologically recognizable 
tissue mjury may occur but does not necessaril} 
precede tumor formation As exceptions, I men- 
tion induced as veil as spontaneous pulmonary 
and mammary tumors In fact, the term “chronic 
irritation,’’ while still of value for cancer-control 
education, has outlived much of its scientific use- 
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fnlncM In oocct rwardL The ccomiloD o( 
noraal Into iniHgn*iit celli h appMently d« lo 
dsufet vUch in fu tm subtle to be antijxn) 
ohiasthrl) bj the a%-»iUbJc hlstoio^ roetbods. 
Emi the hkw refined cj-toioelc tectniqoe st 
present Iilh to (Oflcreiitiitc mai^naat «^TU troQ 
the ceHi of origin. After til, »tiit sre see throagb 
the mfcnacope h oolj- an lafinlterinnJ p*rt <rf 
wb*t h present and Kotng oo m IWng ceJhT For 
this rcmscn I hatT in^taiLacd for sotoe tcub that 

cardocctncsis, as veil as other ftmdasei tal cao- 
ccT proUems, should be attacied from the view 
point of oD phynolotp’ and fafaiemlstry for we 
are deaUngwtth afoDdunniUl btok^Mal pmbkm. 

Work irith rbymlfl cairioogens bu fiprity 
eftabfhbed the fact that (tunon appear only after 
a relativdj' kxg latent period, whkh depends oq 
the type dose, and toetbod of admtnktntfon of 
the aimicat the antmsi species and strain, and 
the ta (a) The great valire of animals with a 
relatively short Ide span of s to j jrara, snch u 
mkx and rata, may weQ be doe In part to the 
rapidity ol agliig which may be ataomed also to 
SDM cp the cancer proem. The phystofogfcal 
ttsw factor is certainly In^Katint la h uman and 
aoloal cardnogeoeclL Tbmon, a better ender 
standing of oif clao geoeris wQl n hawrf la hand 
with a better naderstaaifing <u the proem ol 
aging of whki we know relath^ Bttie. 

Another remarkable fact is the ease with which 
■treb a powerful chemkxl u methylcbcdantbreoe 
can prednee maUgoandes In a great variety of 
tlm^ *3 the bnia, skin, striaM imtsde, sob- 
drtaneoDS Ussoe, bm^ ct cetera. This lack of 
ipedbdty with regard to the cell type Involved 
deserves farther ilady It is, Indeed, exceofingfy 
important to nplthi the Intricate Hrffaantwn o( 
acdoo of methricbalanthrene cn any oormal crD 
type wbfch U known to be convertible Into the 
mafignuit state. Work on this sobject has been 
in p fogrm for aome time at the Kstkoal Caoerr 
InsUtate and el s e w h ere. We have found few In- 
sUTKe, that pToiooged tipoiiire of coftorrs of 
nonnai sobcataneem tnense fibroblasts ( high 
dHuliocts of BietliykbDlintlircDe canaes tppar 
entiy permanent changes fn cell phj-shJogy com- 
parable with those observed b coltures of aar 
comas Indoced by nwthyfchobjithrene b the mb- 
caUneocs tine of ml« of the cunr sliab (4) 
Effects are being cootlnoed to prove that cm 
dnogcncsfa can take place {m cft»v Poritlre re 
sohj would be of great theoretical bterest, stoce 
this woidd Indicate that cardnoeetiesis dors wrf 
depend 00 favorable systemic cenefidoos, bet cm 
be explained by a direct bteiactk* between car 
cinogra and ceO. 


Recently some progress has been made b tke 
Btndy of the diet^ betor b the peodoctloo of 
Induced tamors. TamceQsarehfj^yorpnired 
biochcnucal nnlts. Their nornnl {ancuende 
pends pertly on a contbuoai wippJy cf enerry 
yielding chemicals and of other chemicals vhl^ 
are needed foe the cofutrocdoci cf cell proteins, 
Upidt, and carbohydrates, or for the regnlatloo ef 
c^ srfricy as enayroes and riueulns. Hence It 
b logical to consider the composhtoo of the dwt 
as a pomfble modi^bg factor b caicbogeoesli. 
Some yean ago, we (ip, ») showed that the 
growth rate of spoGtancoas rmnnnair carriooonl 
m mice mid be striklsgiy fahDjteo by cSeu de 
fiebnt b certab rssmthf amino acids. This b- 
Ubltko of tamor growth was not scatmpanied by 

X CNddence of general msbatritioo. ReceoUy 
r wor ke rs found that the d ev e lo pm en t of 
hepatomas b rats bdoced by the axo batter 
yeUow can be cousldeTahly delayed ^ cerub 
Arts (ih) Work at our InsUtate (1^ has also 
shews that the / r sp eoae of mice to ikb pabtbg 
with raethykholanthrene Is slrildi^ bfitteneed 
by the coQpcmticD of the £et. IT tLe cBet con 
tabs an atvtTnate amoost of the ambo dd, 
Q-ebe, the wde* dmiop aente leumsli with 
peat regularity On a low cystine diet however 
the dn-tloptncst of le u e etn la is greatly retarded, 
and battad the mice exhitft extensive aderotie 
Jealoos cJ the larger arteriea 
Batter yeUow and methykholanthrene sit 
toxic for yesmg rats mabiabed 00 a iflet low fe 
cystbo. TT* growth rate Is ttriklDjb Inilblifd 
and Is sxulerated u soon as cystiae is added to 
the dirt (s . sa) Dlctaiy cj^Jne mi> be rc - 
garded is a lUUnkmtbg agent for the tw cheto 
fTri i v ipniin gneatiai. Hepatoma fornutloo 
by bolter yellow is aecoDpanl^ by severe Ever 


blmv and Hver rirrhoois, which maj tw may not 
' ■ ' ■ ' it»n (5) It 1* 


be a requisite for hepatoma formal 
not easy tbeitfore to dUerentiste the i p^ hc 
carcinogenic actloa from the nonspecific ttnichy 
qmflsr nork oa spoptaneotts ttnuors has ibo 
yielded ressits bdkatieg tflctsry infioesce 
It has been soggested that atoiortin] tfieli may 
play t part b the canntifV) cf gaslrointe'lfaiaj 
tumors, an Idea which at least has the merit « 
■rimnhtfftg research. Roffo reported that 
which are mablained for a long time en a diet 


boOed fats develop gastric sdeww 
smaTckrefal work at oor lathnie so fir ha* 
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rinct it U rrMc®»bic to »appo#c Uat the diffetence 
In bchtN-kw m*> be due to diffcmKM In llo- 
chmfciJ oTxmI**tioa One of the chief dlfficol- 
(ief U the trufUbflity^ a tuitibfe control tfMoc 
foe a ghTB tumor (17) Ue have r«ent>r meil 
with tome soeem the normal and ngattnAog 
I Tf 0/ the rat for compar** with a rat bepa 
tocnx. The re gcncji ting Urer a ervei ai a com- 


paritoo of a p^fnatfng normal tbm with tbe 
prcKferadDf liver tumor Tbe rwola ao ^ ob- 
tained Indicate that the tiuaar b charactemed 
a high anaerobic and aerobic betk acid prodoc 
tloa and a reapfratory quotient below ooii^ b> 
a very low content m nboflavln ( 0) and coenayme 


lo ctwhaioc I have tried to formulate Km 
pbaaea of cancer rtacatch and to report In a tat- 
eral war on the pr og rcj a arfakh b b^| 
Emphawt has bem j^ced on Uw ftsdy of car 
doogeneab, airtce hope of prerentin* canm not 
only the ao called ocnipational bnt abo tlw ipoe- 
taneona neoplaams, mint he baaed on aoch atnfin. 
I hare alao atretaed tbe ImpportaDCe of wort abeiaj 
at a better undenlaiwflng of the behavior of aa- 
err ctOa In coropanaon »hh the nomn] crO* rf 


tlon and a reapfratory quotient below ooity* b> 
a very low content m nboflavln ( 0) and coenayme 
(ii) by a prat reduction In ghTDgen (6) with an 


origin Great diihailtia are met In the (tadr of 
tfaw probiema la hnmon belnfL Tbefloutathn 
ofparel> morpbolopc ttn diet were meat iooed and 


t oochanged amiiaae *ctlvity and, moat 
atdkloi^ by a reducticD m the catabK activity to 
one one thouamdUi of that of tbe normal ontrol 


the valM of pbnk 4 aglc and biochemkal ip- 
prtach waa polo ted out. The oatloot b food for 


ibwje* fg) The acthdty of aome other enrymea 


w emi to be unchanged. In abort Itappeantbat 
tocoe of tbe Important enz^ioatic actlviw of the 


boura (8) Store o-talaw fuoctkni b the rham 
of ocndatlve reactlona b thoae metaboStBL it a 
rather falereitliif to find eery ^reat reduction b 
caulaae actirity b the hepatic tumor and 
lever decrease b appimtly normal liver of 
the tnrrw beaibx ■nhi^l Unpublitbed data In- 
t&ate that thb dmease b Ihw cataiase occur* 
also with other rapliy gr u a lu f maliftant tumor* 
Fartber ftudiet may lead to loformation of use 

for correcriof the pa tboiofiol eanccf metsbrflsnL 


As t research on diunoab and tieatroent, I 
ust refer to my Bama rd lecture of ayearagofiB) 


must refer to my Bama rd lecture of ajraragofiB) 


dinical rrseueb. Under me*ent world cooditkm, 
tbe main icw wna lbflity for meb rtadics for yean 
will mt on unerican Inveatlsatara. 


tumor show marked decreasei, which may per 
hapi accDQUt for the (peofic tuoMr Itb 

evident that whatever dlffereocea ha t beeo found 
are of a qoutltithr not a qualhatJve oature 


Asotber Une of in q uir y which b the past has 
been Ignored deah with the lystemk 
of ca o cfr oas growth u evideoced by oncer 
ca cb eria. Here agib bkehetniatry may be belp- 
fuF I have iuxt referred to tbe grat mmlcodn 
of otabse b tbe rat bepatomd. iiorkattbeln 
sthute hu sbemu that Ine catalase tcdrlty of tbe 
morphologicafiy aomoi Over of rats carrvlng 
large subrataaeous hepatoma transplant b re- 
du^ to lea than ooe-tenth of that of tbe liver 
catabsc of a a m mi l rut. Thb ed'ect b easDy 
re\Tnftde, because after extirpatkn of the tumor 
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AOQCDaBef of nmmvtrfeooe tre pnmarOy doe to 
& vrrtlol uicnui^ of &£o(bti TmiWy 

Ttm 

KTarrrfTtttfgg (bcndd {aclndc ttsU to riHrrm W 
drviatkn for dbtiace tod for near At totofb 
Uoe b the emplTatko, tbeae test* ihoold bo 
nude irilh tad vftboat anr aiaetropfa beutr cor 
mtrd. Tbe efiect of cOEapiete cydoplexbacoold 
be Doled abo the correetkm of aoj' verti^ eqoid- 
aly Tbc deviatioa ibookl be measired b tbe 
6 canlinif fieldaasd, if a atnbfam 09, tl^h^ngejx 
b e*cb 5eld iboold be delmniaed Tbepowerof 
CDnvCTTCoce iboold be iLndied and tt iboakl be 
deteroiiaed wbetber thb b effected b^ correctkai 
of an ametropta or vertical tmbalapce. Ute prea- 
cDce aad dc f r ee of Mpocnlif fixoboo or aspprea- 
cioaaboiiidtedeteEQiiacd. TbehiatoryoftemflO' 
nine*!, birth, or other bjnrtea ahoold be bvtsU 
ted. Not the but of the cootrvkmtbg facton 
the oervoui irtediunfaza of the patient. 

SqobU may be caitted by chorea, hyilerta, and 
other neorokigial coodltb^ If it U po«bk foe 
iheie to be tv aole ciuae, boir probaw it b that 
they may be a contributing factor wbeahvpenDc 
tropin, myopia, udgmatam, or any of u>e afore 
aKBtiasM aoaei are preseoL freqaeotly 
the cffivergent jtnbrtrrnn b irorae when the pa 
lient U in, orertired. or odted or a diremat 
ttrahfsmoi b Qotkea ody irfaen a child b *my 
dreaming 

When OCM bai dearly la mbd the thittga to be 
obaerved the method of testing ony be c^te <y- 
It b nnirceauiy to state that my pr ef er 
ence la for the cover test mth the araoonta of 
deviation mcaanred by prisms. It a poteiy an 
objerth-e test, can be naed In any palknt who haa 
vblon enough or b old enoegb to fix an) cbom 
object, and It depends aoWy on the exanunera 
{mderstaiafinf of imucle ancanxliei and upoa hb 
p owps of obscrTalkm, 

TatATunrr 

Alter coQiideratioo of a patient with these fif 
ferent factors in mind and with aoroc esdmatfao 


of theirretati -e Importance bprododag the ghra 
•qnlnt treatment can be IntertijentJy begun. 

If /ocenmple,glaiaesdcfialteIyJaaeatheitrv 
Uimns almost at ooce one U eocoongtd to a 
pect a cootimied tm mo ve ju eot, but 1/ 1^ fan 
ntde Of DO effect within a 7710a th, then aaotier 
factor U present which has not been given hs due 
Importaocn. Thb may be any ooc or note cf the 
caiacs stated prerkiaily Orthoptic tmlo^bla 
aoise casa a mofa bdpful adjunct, Int when cr 
ihopilc training b prescribed to a maJocltT of 
patients with heteroiropla. It b dooc throDp Ig 
Doraoce or dishonesty tna mar d ranch ram 
Orthoptic training has a larger held In beteiTfho- 
rla, btzC even here the held of osefuloes b deh- 
idtldy Hnrited. 

At aooo as the ophthafasoloritt has determbed 
that the results froni different fonns of aooopeia 
tlve treaUnent are not giving tfa deriied lesahs 
or knows hma eaperimee that any form cf kd- 
operative titstmat will be a dlcppofatmeat and 
expenae then acige j y sboold be c o cridere d aod 
the toooeT the better 

tuuuaay 

I An examlnatioD sboold be made n soon as I 
maade aooBiUy b observed or Kspected 

a. tilt b l7"j— arTiVf to ToaVi an eact 
tisl dagocab at occa, the patknl tbenld be re-ei 
aoibed at intervals imCll sedh (flignotis b node 

3 The riTecl of various methods of treatment 
ahoold be observed, ^ using those that win neat 
probably prove the polots In qaestioo. 

4. These methods Indnde cocsideTatloa cf dw 
rffecls cf cydopJetka, correctioo of an abdag 
aioetitipfa, cacrccooD ol a vertical fababrar, aao 
the remits cf the fnslcoal tests and ortbcptic 
training 

5. A cwnpJa either 0/ inferiority or 0/ defense 
commooly omlaps in cases of vtrabfsma end 
often at a very early age. 

A Ithen a [utJcnt *5 * respond 

satisfactorily to any probaWc ooDoperalivij 
ment, aargery ahoold be coosldeted and tefore 

school age ofljM there b a definl le COD trafadlcauco 
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fde»l foe tU »«. piwridcd of amm tliat ihetc 
•r? DO coQtnUMUcitkin*. 

W’hitrTCT opentke Is dooe mojt be <kKie me 
tlcuJdw»l> TTw Tmriou* Kepi of tbe openUoo 
frocQ the coonmetinj Indsioo to lu finil eloiure 
mint be tarthodKml, od Kirgicill> 

pftci*:. Teoon i «f*Je mart be p rej enTd u 
lAT o poirible the mu»de tad teudmi braf^ u 
Uttk u it ntamuy aod tbe vtmDd dosed com 
plrtd> il oce wiihe* to • t-od p« toper* t }rc tJoaUe. 

SJoce we ire deiEng witb Dvlnjt ttxBK iftd net 
tMlhemioc figuiti U>e problem of ftiit btnr nmeh 
to do b fajdeed a iboraj- om. Many Hw— « || 
appear! to be tolved only by l&tuitkn baaed oe 
many jran of bftter erpeneoce. The of 

iaflore are many and dbcooragli^ botlfaproper 
analyib of tbc cart hai been loade, portlcolarty 
the iave*tlgatk>o of hyperphoria, tbc pefceDta« 
of falhiita srill ikecemaruy decreaae. Too rrfteniu 
tbc p reacoce of hj-perpbwia miaed. It b much 
znortcvtniaoo thaii tboQ^t,ascan be aersb} the 
anal^ib of i 953 cun of ocob ontor anoinallea 
by White and BnMm, who foond that t 6 , 6 pei 
c«ithadao*ceoropan>ln}{%TrtlcaJaooaja)y They 
cendaded 

nce«(hcated ceornract esem hb elbcr 
loaerer higher d<cir< aTpmottnfii, doable it 
embo ififm seat aafio^ roofe llo*«^«r bn 
mbcal lahabact h pram, tbs of le 

essraa (w aa cqul aseoat «f htral ajabt taiy rc^ 
ocaataaOT s aadcreenretba bat bmts ireqant]* Ib 
v e mu ' i e inl oo. abosa sj mack n tbs orWaal sqalat. tUs 
rrstdt any be d t bj td ee h nay dc% ekp lotsuelirtriy tfur 

Tfienrtm 

Ifl anftsntibnrf d dr> un a »:a sice db Docsaicoa- 
terri u ci oaar-pcaDl, ansemtS rimsbrni of odc or 
beta mtws soKla tns food raatt. la tba 

ptcs sj ce cf srtml ha h a kac e, ibss sar be sa aatfar 
corTretkai, bat Dtxh BMn probably aiartwl er occsi ec 
tV:^ 

Xa ctpTCXP a a bWScleocy Ub »fosl i r y d iK tr u ce 
riceBi, or Ms tbe dmnnea cscm s m prai^ soa eaa 
/adta tbe epentXy* mew acemauty a hea taen b bd 
cftKal Inbaluot. Bat n tbe u fut s cs of cmpfiatbi* 
b yp e tr e ^a a. tbe same aisoae t ai mnsliM) « m c ciV i iaay 

raadtb <lefaitati%cicarTtcUoa,tmtmoAtapf« probably 
t^re vifl beu Badtmrractkia al tbe U Ural detktko 
'Tbese tsthtra «£ beoe s ne toe fraqaeat d tbe ertica] 
7st«tuce caa be crrrtrted bcien tbe Utnal aa b a Uacr 
Certain jeneiil ruin have been laid down by 
the expericDct of other! La an effort to deteimfaie 
vhat to do in average cun. A table of each role* 
can be ioand In Spa^ 1 Primdfia €*i Practicr 
0 f Ofiikalwnc Suxenr becaw (t sriD be /osmd 
caefnlasaitartlii* point it isworth> of en t r^w ta. 

The ruin foe hyperphoria mmt be briefly and 
vagudy fUted. ft ts agreed that «rcaT *h«rid 
be directed to the bypopboric eye allowigh t 
may be neceiaary to (fivide thh between the two 
fshraase <d a great degree of hvperpbofia. It 


TABLE I — lULza rot DEODIXO OH njiotcti 

nocEDutsi roK the reoiuu (grtirra) 


t rwu 


W*"T 





obSWwv 

Ml 









thotild recalled that dooble hyperphoru h 
oiually not a turglaj coodltlon bat b a pure b- 
Dcrratkaral defect. Operatko, h o we s er ihxU 
be ctatridmd at than when tbe doable brpa 
pheria b dtridedly unetiuaL Odc ihcsdd do rithcr 
a r e c ta ako of tbe ovrncting mtii^ or tuciiciC 
or the dneb opentloe ce tbe oDdenetteg noide 
io tbe byTcfscric eye combtaed with epentke 
oQ tbe bnKTpbcric eye u may be locSctced. it 
b, fodetn vitr to do a Bttle at a rbw la tbe cor 
recljoo cf bypearpbona, rather than too laacb at 
ooeaftting Soowtizoef one aboold allow an later 
v»J oi lime for example a to j locsrtb*, brtifen 
opcntkns on tbe MTlkai mnda. Durfoc tbb 
blerraJ ertbopde e aeida n may be laed rith ad- 
vantage The aurglcal coneetko of hTperphorfa 
b frao^t with dl&cuJtkt and erren at pidfsxnl 
and coQstJtatn tbc most difficnh problan In 
ophthalmic sargery 

The aame can be arid for cytkpboria. Indeed, 
•o caal]\ can thb coidlrioa be made werse fmn 
the patjcnl a vfcwpofnt, that oolv tbe moK etperl 
mnsiSc aorgcoo ihoold tackle tbbpeobleaL 
One can coodade iberefoee, by rriteratlM the 
■tatement that the Kirgical maaigement ofhei 
eropheria depeoda fandaroenUDy oo tbe accnrile 
(fiagaoab and aUHful analyib cf Ita factor!, and 
list each cane b a hw out Itseff. Tbeifiignnb 
and not tbe actual peifoemince b wbat ctrati. 

JUTEftE-VCES 

LASuma, 

Dwcuta 
Sr^na. L 

tofiery 

j tta^ J md B»owh. IT Arek Optli SJS. W’* 
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SUROERV GYNECOLOOV AND OBSTETRICS 
TABLE L-DI 5 TMBUTTa\ OF « liLnABY TOUOW 



d nl Tl^fnidcre^JcffmaDiOc. CewfeUcCfa&En, 

: alrradr irporud (mnl om of extfap&tkct al tW 
parotid aod thb aeistol tmmph hsil b«ca wt cp u ao* •( 
fh^ jndi r/thr JrgmtxaltMWnlborfy Tbclatta 

to Puif c a Patlbee *aa diicd JtKuiy ta. aad c«k- 
ctude* 

«. Modeati of Jalem CoBm, fadDc 

tha k^« m- of oor Ptoft a aot QlcQribaJ brolTcl, and tba 
OTtbt of oor la Mfto tkio coB*mMd, ta tba (act bdu HIIt 
olatfnbed, o<^ (cal oUffcd to 7*0, Q pn «ikl eater 
t«f>\ (Jfacia^M of tbe qaettloa, f/« iit Faratii CZnd 
tTtr >ar« t Ujr P ^ 'J 

TabaBell^hM la^*T)aiid TWcattfatoetaKa- 
pjatdy o( tba pirodd fJxotl h tiaoc eraHe fa*paaaa*a, 
afaca tb« tbaaneno, ala, tbr tampaol aad 

the WJniirT, l»a al»efnlal7 tabeddrf ta tba ^id. 

j nhn bur mbed kb arlftsal doccrbai b kb 
tnatae oa m utn i' tkat ba but <f tea aiifjMtta tka 

dbaoed puodl aad kb toothe^ Oa^ Bafl r^Uial 
ba bad rrt*-* Jeka b tba erttapatba of tba fiaad ( ) 

ilcCleOan peffanaed ibe operitkm locoeaifiiny 
g oamter <rf draf*. Agoeir recorded that ^girm 
T«Qo\Td the pirodd tUnd ftnt In 1798 and 
MeCWlan > fint eg* w« In i8ot 
The long talerm In the mUed tnmoo ha* oot 
been of a high mortikty Irwn <flT*g bat 

Irom the Urt th*t the embfroiocy and pithokigy 
are wlthoot t giti»Uctoi7 exphnatko and alio 
beaojc the tiatment 0/ them I* ilfD angofwd In 
ipile d peniftent effort on the part of the 
” ' ' “ the •tujeoc and recently the raenl 


enoto^tat- 

Tbe inijed tamor* are defined by Harvey 
Dawwo aitd IitM* “ adcncmaa of tl« lerom 
and •eromucDO* talirwy « Ucrinul « 

ondlfferentlated and ^lad-lobalaf trw 
Mst NTty pnw to a ipede* of imicoid wtolytic 
jd/-de«rnctl?T immonnatloD of their com 
pooent ta»e* aad are aridoen truly maUgnanL 
son, Swiatoo and Warren aay 

The (itqatnl t«dc «7 cf *5*11*61^ Ut*ir« 
^ baa abo oarf to ^ 

S!acttT»«l atnaePtw rf certain of tba cb i ni^ « 

SSrf Sod wmorv Tbm air .koT y q’ 
twoil tbacocMdaalBot^tkeibDdtowc^^eno^ 
Mml*! itiocaal ckaagaa Adma^ '2*?^ 

an cttieaaiT ma m Ike taDraiy atind 

tkb jmilanjlii tyr* «< *• ‘ka amcna b 


almoat saloon b adoocaaa dnebplof cf^ben. It 
aacjst tkat ta this iroap of ftaod* alta* pecaku 

atrnaal ckas0 afaoold darrkip b tka ailnifaMi bci 
aiin (nca tboL la tba ny for bataacta af tba im 
which hwra beta irpoeted tkea b BOwrnnfVw 
of tbs t ti adBia mcb te tba odxid r»TT¥». 

Tka cB oct pt of tne tabid tasur d crt b ffar bea 
twAayc pl c tbaoe b (si non spprahn Dana^ b 
(sToe cf Ihb a tka wot tsfi a uuc at ixtuf T caca ef bom ts- 
nooia dresa kurslrtht, ■» ss tka kaid pahte, tke 
foaa. Kft padaie, tba ebe^ or (Kn 
The* tiuttor* wrreat firit tboogfat t bcperelj' 
epbbeUal In crlgin. \’lreboir thought that pi; 
cartilage wa* focaed by jdeew of metjplafia mm 
cennectlTe tbaue vhue Coihshda conidcTed it 
to be a mraaant of the bruchhl irthn abkfa 
became dbzdaced dnrlng fietiJ Hb llie endofhefid 

theory letio^ by Wanman ba* bm ahendcord 

and the epithelial geoeraDy accepted, partimfarfy 
tint* the hivcsdcatkci ca Knm and Fry 
ThefifurwfhtnbyMcFariand for the ni the 
o cean cBtt of "itrad tumor* are parotid, ® P® 
cent rebma-dllaiy 6.i per cent, and fcbnngail, 
o.y per ctnL Tb^ protaWy lejaeaent an raw 
Reeled distribatico cf tmoor occaiitnce fee the 
gland* coocemed. Harvey and Izh co-wwia* 
atoefied Ji6 mixed tmnora, and the kcalJty t» 
given cr evident tn *75 of the* c**ei piJofM 
Ipand, » w aobmanTl'UY 11 tnbBngnal,* Cp .9 
palate, 6 boee, i and lafrimal, 6. 

An aaal>tical report of the ca*e* of imwT 
gi^rut tTiTTirir treated In the John Scaly Hoiy i rt l 
g twi a etady and comparative rcrie^ of tbr*e rt 
Bjer* and othca whica have foend their 
the Surgical Paihoiwy Uuseam of the Memcal 
Department cf the IWvenity of Ten* » *00- 
marlaed In Table L , i c. 

Of the 5 S ttuncr* arfifng primarily fa tbe«»- 
raiy thaoci, 43 or 74 per cent woe rnfacd tmA 
a*/ IS or rd per cent were carrino<»W « 
ihowTi in Table IL The datriballoo d «« ti^ 
BiDT* iccordln* to kotion b given fa 
Tarty five tomora were In the parotid 
and of these 13 woe mafignanL «■ 

SymplomalfcaDy in the mired tuiaan, 
reodernm wa* noted in an ocernfanai ca« T hr* 
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T« 0 >-eain tfo ve cuted tn t diKQHkn of these 
tomon of the paiotid gtAQd(6) 

Tb«aA thi Mrticml ot taaen ta 

nuts of tb* bod7 us bam ftsadixdbnt, tbit pcrUbdas 
to tbs pustld sursjj rkad Iosms b sdQ ki nafoskB, 
«Kb «Ui Ttikhoes Id w cnitnloo at [si^iaisi ss ts 
tb« pha to foOow Roanrcnra sn (reqairat uhI tbenfm 
rufignats? auuot b« dnlnl, bat bctsoae el tlw bfn' 

ifMJHj at «fbttal acOstub tod tb« diAcalif 

^ otenrfre Kntny wltboQt Isdsl Ktr* Id jury 
or local fTirratlrM are tba nda. IsTaatbaUoo ID rmal 
that tbe cadjr csfiericDce 0/ tb« RTfEOD vm ibov atmn- 
acti cfiort to presort Ibt aorr bttt «ttb anre mxrkKt 
aod I r t ' i— h i a pmabo of re m ne m es, Mn tual n»- 
ctdan b pretoTed vttb lass rtcard kr tki acne. SiKb 
bM faacn oar t ipmlof c ki daBoc Itb tba paratU 


^^c iho uh'ooted nydicid loixerf for autd- 
Doma of the panKid gland, ctatlog 

Rccaasa el ibe asecrtalat; el ptofEola tba boaUj 
CDSflcDoat t mao TS an OBall^ trealed iiuaanisilialjr to 
Mvc tba tacbl Dorre. Thoaore, bebrra tbst am- 
tamltrs aatgry b fpianli b far tbe blgb ptrcentatt at 
tba re cam a ce a, both hi tba adaed and txaorv 

For tone yun *a bare bit tbat ve an rvtlbad fat n- 
Bsovtat latB ■fODcnn ol tba parotid ihoa tod eraa aQ 
tba itaod kt tbOM caao ahan awe coartared tbat 
•urodaf tba fadiJ aon vis nacaMary tar can (6) 

To ndnl retODval of mhsd tmnon bis 
aiae of thkr poMilie tzuiformfttloa kt ctrcl- 
ftoma Of Hicooi ta OT e nJo oe d by rnd toLbort' 
tks. A few cues here We report^ m vhkh mfa 
t tnjisftnnitiiM hu occurred, bot they m me 
lo I of OUT cues this aeeaed atvifnta.bte, bat 
brestigstkn of cue hlstonei does not justify 
this u ft reucm (or radlcsl virgeT^ One of the 
moct htcunbie ntaQgnut tanxm ve ha *0 foood 
ta orciDimt of the parotid gtaod- Eren with the 
iDoat ndjcftl atuyer y esrly io the cottree of its 
growth, ooly a try few cures ate oa record. We 
^v« not seen ooc patient who bu Qred 5 years 
after treatment. Tha mchides 15 dcfinhely pi^Td 
carciacanu of the parotid glaod which ae hare 
apented tqxo la a isdkal ariy "nuTe of these are 
itlH fro of recurroM*, bat ft 5 >-ear period hu not 
elftpsed in ftny one of Ukk. McFftriand re 
ported u cftses of cardoonu of tbe parotid f tand. 
I of ctoestkauhle diSfnosta, and oolr j patieoU 
were alive j ^eaii and these had malt^^ie opera 
tinea for recuneoce. 

In the fsw of «vrT^ Unnoci of the parotid, 
ilcFarlarrl argMs against renwval when lhe>’ are 
Aiming that the r etarreoccs arc more Ckr 


!y in the cnall Inmota. This ta not the eiperiena 
•k others, tad ndla g ooiidvcs. 

It retpibe s tremendous restraint 00 the part U 
tbe lorgeon to allow an c\Tr prominent farotld 

turoof to be tamed awav wltbcwt rtmoviL fou 

thcT large group of Imnors ta tbe attilulc of cao- 
•emtism coosuered, but the aU nnportut cdb- 
phcatlon (tetaJ nerve patar ahkh nmst fcfk* 
tidica] fuigeiy bi this regin ta respooifble lor 
imntiifsct^ resulu after their treatment Ud- 
loa It b ecom es bige the tomor ta prefmhfe to a 
faciaJ palsy blany pbstlc procedures are osrd le 
ams tenet this dta tressiu g compLcatloa, soew cf 
which arc latisfactotv to a marked degree, bit 
they are far short ca ccmpletefy carrectfag t^ 
defonnhv The lesalt appears MtUadory it 
first, but, nnfortunatefy dm to atrepbr of ant- 
des tbe deformity bemrnci more markeil a ilh the 
pojnge of time after most pfastk pro ce dnrts- 

At the pcescot time we hate ander obscmttao 
a oune who bas a parotid tmoor deep ta the 
parotid gland directly in tbe path of Um (ami 
nerve Toe tomor ta not grow ur g rapidly rod, 
since a lack] palsy would put an end to ber pro- 
fessloQ u a mme open which she depreds kf 
bcT DveUbood, I onnot to this t}e» make op srr 
mind to dtatnrb it hlcFarknd s peniftat lad 
artful dm tall stitdr of a very tarn vries cf 
parotid til moo resulting b tbe f i : i r ) cJirt i m that 
coeservattam should be empfaaaised m tbdr trat 
oxot. cannot be nUrtly oisnnLrdrd. TNe enU 
emphftsbe tbat emy dort sWu be tnsxie to 
■ve the fsoal ttervT, at ii-au In the initial attempt 
at ranoval \ plann^ mcn^ of tbe fictal nene 
ta justifiable m cases of lecorrence and in ard- 
noo*. Pkistk repair ta of great bnportsnce tot 
docs not prevent an objecttaoabfe defonnhr of 
the (ace. 


R£reJU:^■CES 
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u-v«>s> •• ' , D wiO^ £■ K nd I^ts, J 
rrfhbcrTO il J pjft, 4j r75 
S Boccx.J\\ Sitajtry gjii, S SV-fOr 
4 UcTaxuv j Sarj G 7 TJ 0 : ft Otot 9 J^ *J tlT" 
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crtremely fivoriblc rtporU ed drag therapy It 
mm* tlii leparted rtdoctioco In the number of 
OKI oi lurglra] mastoiditis may be aooCTrbat 
pdi l ratUng since many oi the rtported controlled 
groopa dcTDoostrate an eitremelT UgU percentage 
of case* ol nrglral mastcdtSdi. Let os attempt to 
de te r nd ne pomible came* for the fesrer cw* of 
SQxjina] nrn totditis other than the direct effect ol 
the solfOBamlde drags upon middle ear InfectioDS. 
Kcpctiky has reported a dlilinct pertodldty La 
the vimlence ol inteetke of the npper resfiratorr 
tract, particDlariy of the middk ear and mastdo, 
and bu stated that in different yean vaiioos mb' 
strains of thebermlytlcBtreptococcas miybepre 
dominant He coggested that ma}or cycle oc 
e nrr e d about every 6 j-eari 

Since chemotheraprv baa come to be med in a 
large number of patlenta with exndative oaao- 
phaiyngitls, aevere fofllcnlar toosinitls and eop- 
puradre sinudda with excdknt resolta, many 
severe acata caaei of BJpporadve odds media 
probably have been prevented. This In Itadf baa 
tended to reduce the cumber of aarricai caaea 
became these fohnhatlng tnfectkms tut spread 
to the middle car e seiv tua ta in Mippuidve maa- 
toidhii with relideely great frequency Then 
there sru that gr o ep of otolaryngofoglfts who 
were prooe to operate earlv In ev^ caae of severe 
otids media srhkh demnutnted fever r^a, pro* 
fuse dlschatge, aad moJKokl teoderaesii The more 
coDservathe aorml s ur ye om b^ the courage to 
poetpooc wirglcal Intmoeoce open pitlents who 
demonstrated signs of gncc nip bcatrd mastokfidi 
In the first week of infectlcm in the middle ear 
This dday provided dme (or spontaaeocs resohi 
doo In tbe majority of patients and allowed waB- 
Ing off of the procca in those who coothioed to 
devekip a supponthr coalesceot process in tbe 
temporttl bone. Since tbe widespread me of cbemo- 
tberapeutlc agents in middle ear Infectioos tbew) 
earfy operatic of which we know there was a 
tremendocs number have been reduced to a mini' 
omm for tbe foflowing reasons First, tbe preren- 
tkn of otherwise Dccessaiy operatkes dm to tbe 
effect of tbe drag in tbe severe caaea of acute win- 
porative otitis media. Here the aente klectioo In 
the TTrffMV ear was brou^t under control before 
exteinloo to tbe mastoid M taken piUire Second 
■Tvt tbe >•»•*<** importancs of this fsirtor cannot be 
detenniaed the prerendon of en a c cema rr opera 
dona. Tbe confidence in tbe sulfonamioe drags 
pemessed by the patient, the cmml pcactltkioer 
tbe pi»vn.^trh-bn^ and tlw otologitt, his acted as a 
deterrent to operation. Tbe tempering of tbe ac^ 
symptoms bar mads tbe co o ff d on lets alarming 
to that there has been no Impatieit cry fc» aetko 


on tbe port of tbe patient, parents, oc ptyAfaa 
and many cases have been allcrwed to proceed to 
•pootanew resofotion which hate hV... 

tbe airae course witboct tbe dnratfHmnd, watch- 
fni CECserradsm bad been ptacuced. 

Now, since pecaDpt and eroflent r tspou s e to 
cbcmotberapiv in serero acute cases of scnywridn 

odds media has been wltnesKd, why ilcnU not 
aB cases of middle car [nfectioa be treated rue 
dnely bv tbe adminlstratkn of one of the nh 
fooamlde drags. In answer to this questioD I 
wab to state that Aemot b c fspy should be osed 
ndentlfiollT and spedficaUy irith a definite ofa- 
jeedre In view There ia a moriridltj and era a 
mortaHty rate attendant upon tbe nse cf these 
weapcis which most not be iraorei U tbe object 
b the premtioD of nmtoldids we are thifi con- 
sidering a form of treatment which should not be 
ghrn to over po patients imoeccKuily In order to 
treat lesa than to who need It. Even Lbooifa the 
drag were perfectly hmocnoos, such empbidn 
docs not belong to tbe presat era of sciatik 
medicine:. If tbe object K aod of course It riioald 
be where poaalbie to decrease tbe morUfitr and 
to sberta tbe dorados of tbe iofectioe tbn a 
oneb blghcf percratage of paUeets with tab 
MppuntiTe odlis media may be trtabd by these 
dfSA Tbev tboold be relKted ce the basil of 
tbeir general ccoidlLioo and the severity of the in- 
fection bot ibcnald not be fiibjected to mCha 
c mplf i ct J trcatmenL Tbe paiimt who bat an b- 
fec^a severe rnoi^ to onnsnd cbemotheriOT 
ehould be kept under doae obsemtion In order 
that the effect of the drag ou tbe infection may he 
observed and tbe earliest skm of todc reaction be 
detected. Those adnh paUati with mUd acute 
nppuntive odds meoHa treated bv efa cr aoth eT spy 
ofta InAr Dpqn remaining amboiatory tod diir 
ina antomctilcs. Tbe dangers tterriant opoo 
dm are weD known. 

Finally tbe very iknlilcant Dtunber cf patiatt 
who de-irkp maitohutis and intraeranlai cssEfo- 
insraOQsly danng cbemotborspy adds ■ 
new note of danger The masking diect of the 
drag which allows them compDcatkei to dcr u^ 
without any aiaimlaf signs tends to ghre tns 
pl^vician a false Inipt e u ion of the patiafi preC" 

ADowim tbe sulfonamide dram tbeir very 
portant p£ce in the treatmat «u acute sappu^ 
the otitU media, vrhfch natienU tha 

te ^ Tt tbor benefits? Althong^ 
Is to draw any hard and fast rule*, a ww 

priodpla seta worth sshDe to fofkiw „ ,, 

This treatmat Is best soited to those indtvW- 
oals hi whea tbe dtsease h stiD a moewa meus- 
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reejn* tli*t trcjLmeQt should be rivm Tigcco m ly 
for 4 to lo dtyi, at the ntd of ibw |t has 
probablr had Iti complete effect upon the early 
ata« of the lofcctioQ. Earlier <flT ii nrinTT«Tw^ b 
lodtoited, of coone, If Important tmte manlfeata 
tkaa appear FaHtire of the Infectkn to retpood 
to therapy may tmflcate a lack of antibodka 
whkh ahinld be aoppUed br trarofatiocti or ape 
dfic aerm If avallabfe. 

The lodlcatkia for cae of chemotherapy lo the 
earh tU^ of acvere acute mppurathr otida 
mema are more eaally defined tfan are the Iftifi 
catioos lo Infectkma of the middle ear and 
of meat than a urek « lo days duralloo, Em 
plrldnn mutt ifaln be avoided In the btter grtrap 
of caaciand the drug tbould be omdooly after full 
comlderatioo of ea^ fn^rldoal cate Although 
fever may be l ea g u ed and the obtecthr afgua of 
manifest booe [arolvement within the moatofd 
may be partially aQerlated, the dheaae wlt^ tte 
temporal bone h not Ukd> to uoderjo tpoct- 
taocoui reiolatloD t thli stage If the ptatlent b 
in eooort to demand chemotherapy Becaoae of 
the masking effect of the drug whlcli may be doe 
M suocsted by Undsay to a UedutioD of the 
utfeetiou pr oe m, the oufogtst usy be eoa 
frooted by the laddkus de re lo p m ent « an tatra 
cranial c nmp llcatJoa. 

Coaleaceat mastcfdlta can and does proceed to 
dmlop on many occ&siom during btemre cheso- 
othmpy Sioce thb may hapipen rather quletlv 
an espedally akrt vlgOara enust be mahitaiaea. 
Signs of the surgical nmtaid are almost always 
present but are modified doe to the Uek of fever 
piin, Knie lend ciu eis, and teococytasb. The 
characteristic granular purolent exudate, mgging 
of the supTraposterlor canal waD deafness, and 
psrogrmive radlograjdik; changes are present bt 
moat instances but art less Impxrative. 

The local use of the nlfopamtde drop lo lo 
fccted and pxjtentiallv Infected wounds has been 
glsTn a thocc nj gh triaf In cfrlHan and mQltarr sur 
gw and has prosTd l be cf great value 

The pxstopeTativc care of mastoU wounds has 
changed from to rime In an effort to shorten 
the tTra of jTt ssiurc adequate dralo- 

age JIanv pn o ce dm es varying from wide open 
drainsfc to pjfimaiy suture ^er allowing the 
cavity to fiD ^th blood dot have been wmested. 
ifore recently otoiogisu have been aring the 
fnlfonamldc crags In the m.i«rntH cavity in adefl- 
t km to regular gauae or rubber dralna LMngstoo 
had disippofnling results frm fiTEng the rmstdd 
wound with sulfanHamlde crystab then using 
the usual rubber drain ami piarlla] futtne and 
believed that tils procedure Ulled to shorten the 


poatoperatlvt period Re reported 13 cun b 
which the wound was filled with dtlwr mlfiBfli. 
pd d e or solfitlibrolc and then closed tightly of 
which It showed p c uc l pt heaOog. Of the ii m 
tlents so treated, the shortest hedlng tins was 4 
days and the lougcit beaHng time 9 dayi. 

At the University of Mlditpn Hospital i-Jw- 
vatlccs have been mjde by Dr Dark! DeWeese 
on to ficople mastofdectomy wounds treated by 
the l o c a l anpjQcatkm of tnlhnfbmMo pn a i W at 
the dme or operatkm. The wo omb srnt nesrij 
filled with the p>owder and then the nwtal pox 
rsrkJng was hjicrted. Wound cultura remained 
negathn fee streptocned until after the fust dress- 
ing was deme oe the fourth or fifth day vhei 
stJTOtococd aod stapihylococd began to appear 
In & of the to wounds, no pus was kcq untB sfig 
the psaddng had been changed. The highest blood 
sulfanlkuDide level obtained was 0^5 mUBg rywa 
po cent following the Hittlltatiou of to grim of 
drag In the msstefd wmsd. The next highest 
bvd was 0.1 mflligTams per cent and the 
remainder ahowed a very sntAll amount of the 
drag to the hfood. Althou^noc o o cliw topscanbe 
drawn frees thb small gnxtp of ewsrs, it seems cer 
tain that the effect of the drag npou the wocod 
mast be local and not the re^ of absarptlcB. 
Abo It might suggest that the wtemdi wen trie* 
fected b ma rin g then b sphs of the fact that 
aseptic tec±iiiIqDe was emplo^ la the preerdurt* 
K^rctloi of the wooad at thtf time ol dres^ 
b Dot the only rtplasitko of the postaperalbe 
suppuratJou althou^ thb factor b importiirt 
wba any wound b djcmed frequently After t 
well done CDUiplele mastofdectamy there rernib 
many small Infected celb which may accennt fer 
the reappearance of pus after the fifth postopen 
live day Since of these Infected cdu do 
remain It would teem that primair mtirre of the 
complete nmltdd wound after the local use ef the 
snlfouamlde dra gs b not an entirely tife proce- 
dure b ea m e provision b not made fo r t-pes 
drainage. The local me of the drag pirlbl suture 
of the wound, and the use of a rubber drain th^ 
can be r tm o vW gradualty wlthcwt havln y to te 
rtfnacTted pruhibJy ofl e u the best type of 
for the average cempfete mastofdertomy wemst 
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It b improper to nracribe gluiea lor per 
niaoent wear They do Dot core an tccomiDD* 
dative eiopboria bm correct It only while the 
(batea are being wt»tl TtU li aymptoatadc 
tieatment only and b ■anadealific. Accammo- 
dathT ctopbora can be cared by dift^lloD erf 
the accoounodatkio and comrergence by proper 
CTTthoptk Irafauug 

Id combined mechankal and accocuDodathT 
cae^bona, tbe mechankal f*r*r<T rtqalrei nctgkal 
correctloQ accordiog to the cnggExtloctt 
The actomiDodatlTe factor Is afneruhte to orthop- 
tic training as raendooed. An acconte dbfnotis 
before tratroent U attended ii essential. 

Tbe oophorias may be mechankal, accom- 
modative, or mechanical and accommodatin to 
mechanical ezophoria doe to comrrgmce In 
aafhcicDcy surgery is u e cuai n Troper conec 
two of tl« mymrfa, together sruh orthoptic train 

E to correct (i) the convergence Inaufficfcticy 
to ImpHorve fnskn to a wide amplitude, and 
to obtain third degree foiko or fterc o p ik , mav 
: mtnlactocy hmcdaoal rtsolu bat wBl not 
COR the c 3 opbdiria 

To obtain a pemanent cure, abortatiag of the 
loedlu rectot cr recti b Indira ted. The rmla 
are Dot to atiifaiaetTy u b enopbork Relanau 
are dur Ireqaent Jodgoent ta more dlfficaJl aa 
to tbe degree of aboReoIiig ladicBted. \ pnioaiy 
ove r c ofr ec t toc b desirable 
Tbe resohs are often not aadRiy satblactory 
Bklicbcnrakiv loggestj it b better to wait ontfl 
adolescence Wore operating b such caaei. Our 
ej pcrleoce /ostidcs tnb. Carefol atodr of tbe pa 
dent, padeoce and an aodentandlnf of tbe 
many lactnca tovohTd alD raihle tbe t org eon. 
with proper aorgical measurea, to obtab a atb- 
betocy core b toe ns^tr of caaea. 

It b my Impresatoo that b tbe preaesce of 


mechnnioU ciopborb due to diver geuce exeeaa. 

f 


more brUOant ao cce tsei are obtained by means 
sngKaJ tnnUaent b thb coodhloo tW) b an 
otW motor aDomalr of tbe eyea 
Ti»— the aetko ol one btenl rectua at a 
riftTrig fofkmed b> a rimtlar procr dm c oa tbe 
i»TW n't after tbe proper Interval of time baa 
elapsed resnlts b a permaneiit cure more ceitab 
tttgn does that sec ur ed by any other mrgical pen- 
ctdnit. Tbe Jameson teduuqoe, recessing one 
lateral rtetus 4 to c mfllimetera, appears to 01 to 
be tbe id^ operatloo. It b uruafe to recess berfb 
t one sitting, and It ihoold Dot be dow 
FTrylK«T of moft than 8 prbm diopters for 
(fistance pirventi entrance of recndl fato tbe 
n-jii n i U*j fw H personDcl of tbe armed aerricea, 
the air coepa, or cigmrti dal flying Tbe snifkal 


cure b ao easy and so eminently latbfactoty tlat 
DO person should be deprived of tbe 
benefit of cnrrecdoo In elected cams and cafe 
proper coodltksji, tbe patient will not hm lo 
itmain In tbe boapitil twt may resume hb drtin 
sdthb >4 boura. 

MfchanJca] plus accommodatiTe crophom h 
asoaI}> an exotropfa aod will be dbatsied oodrr 
tbat beading 

Attc mmfxiatlv e cxopborii b tbe rcsall cf 
myepfa. The myepe ot i or j dloptcn or Bert 
uses DO actTxnmodadoD for near wW and heart 
little Of no cnoTergeEce In co rBe q uen ce sneh 1 
padcot develops aa oophoria ahld> Terr so® 
becoasca an btennIUest exotiopb at whim tnae 
then begloa to deidop a mechanical factor 

\ porel) accommomdre exopborb rtnes not 
Indicate surgery aim can be obuloed ty cerra: 
don of the refnclioQ and orthoptic training. 


•QCTXT 

Sqafait may be convergent or dlmgmL 
Ctmvesgeni squint may be (i) medmdcal (si 
doe to ct tiv eTf en ce excesa, (b) doe to cfircigcsct 
loanSdewy (0 due t cta i i w g eare esresi pfas 
dJmgesce (}) tcrammodatht « 

Cj) Eotchanlcal pbu a ouiBajO atfre. 

Dive ig m t a^slnl may be (t) medunfcal (s) 
due to t cci tcT i t ^ t insu&deDcy (b) doe to drer 
gence extras, (c) doe to cotrmgeace inauJIEdeaqr 
and dhr i ypc e areas (s) arcoennodadTr 
mCCbanlal ptr>l ■rrrOTir^jtf r^- 
Coe TTgest mechaakal squint due t codtct 
grace arm b not benefited ^ gbxses. Otbepd: 
icjLi s es akne wfU not c a ie ct tbe squlut, n h 
does so the squint b not a roedankal one. Sui 
flcal treatment b Incficated and dwaU tin to 
Imra the acdoo of the median rertin or re^ 
In this form of iqubit we hive found thi t pe 
Juaieaoo rectaakn opera don, properly B»ed,*|« 
nnloeDtly mtbfirtccy result!. To secure a fme 
tknal cure fa) mch ctsei, 5 factors are ne coai^ 
(i) absolutely ccurite dbgDOsb (*) fcnowWp 


(3) c fij dcnt orthoptic iraln^ to secure A 
smpbeode and it a eop ab . The caascs of LiD^ 
are obvkni, tbe most Important of ahkh *r< **■ 
correct dbgooab and consequent imprew «rT- 
eiy nuodled for or an Impfi yr fargici] pr^ 
cedoie will result in faflare. sbortnilM w 
rancement of the bteral rectus or Rco b coo- 
truimbated and wiU result In an unsatbactaT 
reaoh or faflare 

Tbe suigKx] treatment in m ecb a r il cil 
gent squint due todWergroceicmifficiencTibw 
be directed to the Iste^ reed, fte *«* to is- 
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tqtonL It I tbebecmnfegofthemgrfatnlolfonn 
uid results from rm'CPpk. Tbe diOd is myopic 
sod uses DO Bccommodalkn for oesr riskct coa 
seqxrenUv no cooxTrj^oct. He fim with ooc eye 
end the other U relatively tfirefgent. Hence Ktp- 
presskn occnti for oesr vnloD ithich (s thoriore 
mtennlttent suppression. Sli{;bt sohlyopla may 
ocm 'whkh Uter beencaes more nansa ti tbe 
•qiuot p rog icsKs from an Intermhtcat to a con 
thiixus one. 

Tbe child has a dJvcr ^u t sqtdnt only for near 
at the befbinlog, hence l b hioctkral i.e accom 
modalh-e The child, however onl> aqnhiU 
when he is lootinjt denm, that U, Id oewr work. 
CooseoyentJy t Is not observed by the paients. 
\ err Hkely hb mx-opb wiD not be dt sco v c ml 
tmtfl be goes to KftooL By thb tfnie tbe squint 
win firohably hate a mechanical factor In ackb- 
llon to tbe accommodative factor 

It b obrvKros thst we rar^ see s pareh accom 
modatiTe di ictg e u t scpnnL It b eqaall> obvioos 


that surgery b not iodkaled If the caw be eodnh 
acoxnin^the. Cocrectioo of the refractioo s»l 
orthoptic training wBl be adeqoale to otaifibt 
core in soefa a case 

In tneebanfcaJ plus accommodative sqebi 


aofical ccrrectioD aitd in sAttiW onb^ 
training and correction of tbe refiaclion art rr 
qu litd. Smgeii ptopqly adapted to the pnlic 
obr case b usually ti tbfactory and a cure bseoas- 
|dbhed in ocn}tinction with the other treatan* 


mmtloocd. The de gr e e of sqtdnt b QnaSy sot 
great and these sbooU be no faDoiea b suck cam 
FaQure could come anh* from imprem dfa jmwli 
and p o orl y ctucrived or Im p roper rr pedcreieii 
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backward, itrikisf hii bod agabitt the pm 
ment He ontiQ^ bR nick t« c track £i^ 
until be coDSolted me. Emnioatkn revtakd a 
Imear Inctnre ol tbe ocdpltal bone abcmt 4 centt- 
metmioog AtooUme vubeozicoQtckxza. 

Ble«<fitix (rom tbe month, ncae, or >■>» gea 
enll7 fodicata a bud Cnctore. It may cocoe oq 
immediatdy but in aaoK cam It ma; be debTcd 
for a coopie of dayi or even op to a 1 week period. 
Tbe bbtofj of any peevmn m/orr to the bead b 
oi vahK in e^'alaating tbe tIgnL Any hiformatktt 
as to the previous ctaufidm of tbe or 

restOndar appantzts k of v]td cmportaoce. 

In tbe Mammatfan of tbe patient, tbe hnpar 
tance of team vork between t^ aargeon, oeurolo- 
gbt, ophthalmologist, and otokry^cdcgbt can- 
Dot be stre»ed too ttrongiy Otdcgml ^T»mtn.i 
tSoQ divides Itself into mrnediite, as aooo after 
Injury as poialUe and tnbsequent examhMitioiis. 

Tbe hnmedkte eiamlnatlijn of Um pntknt 
should concern itself with the foOcnriog points 
p res e n ce or absence of caoscknxrKas presence or 
absence d. (octal piral}'BS or sreakness pi esen ce 
or absence of ptocb or st ra b k mai coomtkra of 
tbe pupDs tad popillaiy rtflexea. Tbe otoacoplc 
mminwtlnn wiQ dbckts e an> blood or cmbco^ 
nal Said in tbe eiteraaJ an^ any bloody cnisu> 
fissuKS Of cracks b tbe caaal walk «oy raptnre of 
tbe (Iroffl or the pr esenrc. of hetaatotyapanom. 
Rou^ bearing tesu tboold be made as 1000 as tbe 
aensoTTom of tbe patient pennib to drterndne 
quafitatircly if bearuig b present. The pr es mcc 
or ibacnce ol ^loaUoeous nv-sUfmns in diSerait 
p»ivIHi-ps of tbe erea tboold be noted, expedaHy if 
there b a compblot of duzmem. If the patient b 
Qocooscioua, a conh^te deriatloQ of the eyes csn 
often be seen. Tha bu tbe nine atgoifWance as a 
spentaneoas nystafinns in tbe consdous patknt 

Sobsequent exammatloQa w{Q co a cera tfaciD' 
•dves with a study of aD tbe oanbi oerres. Tbe 
of TTM»n iboold be invest^ted. Tbe eyes 
iboold be ttoified b regard to pupQ tbe and re- 
acdoD, artWi of tbe extraocukr muadea, media 
and fundi, diplopia and the fidd of vbkni- Tbe 
trtym of the ladal nerve should be carefully in- 
vestigated. Tbe bearing function iboold be ex 
by the voice, tuning fork l eoct l o as, and 
tbe aodiocnetcr pidwabir in a sound proof room. 

A study of tbe vestibular medanbm tboold lo- 
dnde ill tbe spootaneous signs of vnatllnlar dls- 
toibanco u well as tbe Induced vestibalar reac 
tW,t^ both thermal and rotatory 

aiGca axD anmows 

Tbe aigas and tym ptoca wblcb especially coo- 
cern the otoic^ ait tfnnltoi, kna 0/ bearing. 


dl trin es a, tbe escape of blood or cmt raf faj 
fluid from tbe ear the presence of facial piriJjik 
or weakness, tbe presence of fracture fees fa tl^ 

external anditocy canal, and tbe derdopuit b 4 

to 5 days of Battle * sigu, cahyttaaii over tkt 
msitold process. 

Spontaneous vTstibukr Tertigo is sBbfvlkd 

in to turning or ro tatoiT veitko and tsctBc ( 

In turning vertigo tSe patient wffl iTwTirif b 
aoine way that eilber be iceb htnafif turnkc dx 
more cummoo variety or tfet objeda bto a- 
rmaiaeDt are rotating not n ■‘■■wnnwi 71^ 
k no nure certain slgi] of vestibukr cfiitxriascE 
than toining vert^a TactOa Tert%o b yh 
divided into (1) errors of awiMrinw iw4 (j) 
Uteropobiaa. In lateropolsloo, wfueb boot very 
crminno, tbe patient feeb hbnsdi piaM 
to one tide. 

Tbe patient with an error of senatiou hu s 
feeling of tilting or Upping of anccrtalnty ex o- 
stcadmesa, or be complsfBS of fshtnai or spots 
befon ha eves. He dim not experfence any setoe 
of Totaikci. Eb vtfligD b not accmspatiled bv 
spontaneous nystagnitit, bat bb Tstftiwaiedt- 
anlsxtt nsaaBy show oneqnal rtspoDsei to tberaal 
sUnnalatlan. 

Unlem tbera baa been a complete CKhlantAt 
alar paialyxb caosed by a labyrathme loctsn 
tbe venln b not cenatant but comet on in bsrts 
initated sudden m o rpnaits of the bead, bald- 
ing, Bfting, exposure to am and beat, devatke 
above ground lerel and induigmee b alcnhoi. 

Tbs spentaneous ngsi of vestibukr dbtuTtaoa 
are of more importance b cfafcktng for boki itos 

E logy than are tbe ladoced resetioDS, isdneed 

bei tbe aloric test or tbe rotatiou due. 
spuDtanecus liras are nystsgnras, piA 
pointin*, drift In the deviitioc test, gait devb 
tlons, the Romberg tot, and tbe gWfc reictioca 
SpOTtancous nyatagnras doc to estitaJar 
tmbancs b a J«ky nystagmus. It b motfiy 
rotaiy and borizoutaL If vertical or (fiagesaffa 
character It may bedoeloa brabatnuloioitsi 
it b not vesttbokr ta oogm. After a WU 
rrfhutfm of tie kbvrfatti, it b cootlnnwif i*t * 
doe to pathology In tbe regloo of the vatftul^ 
audek It b fatenmttent. It may appea r b u 
three pabtloof of the eye*, twl If mild b 
am only be seen if tbe eye* are turned b tbe 
direction of the quick compoocat It tttwd U 
aeardird fer in every posltioo of tbe beria* 
e%TS with tbe bead erect bead tipped backsart 
sod then forward, and with tbe oead ^ 
eilber ifaoolder tnc so-called pcaltienal oyW 
mna. If no nystagmus b seen In lb« 
ran aranr trmra hr arado tO afpeST bV ISpSlu 
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SURGERY G^NECOLOG\ AND OBSTETRICS 


tber ihflji t dlrwl frmciure d ibe libyrintb tbif 
i>T)e ot heinn* km b dot b bije mctsure lo tbe 
ctfectj of hcTOOfitagt mt the bbvnnth &nd not 
lo the actual fracture itaclf It hai been pem-ed h 
eTperimenUl animala that a blow t the bead of 
uuulBcient force to ftaciuie the aknil will pro du ce 
bemocibaje* tat the perOmph ^acb d the 
basal coQ of the codilca anrf the harder tbe blow 
the farther op ta the cociiea wiff h«-mnr 
rhagnertend. Sotne of thh blood will abwb, but 
often it pcoducea a perceptive type of deafaqa. 

When a fracture cognea thru^ the mlcklte 
ear mptnm a dmm, and dam^es tbe tatra 
tj-mpanlc atmaniea ta adftkn to prodwiztt tbe 
pre%-»oalv mentlooed high tone lost, a oomfioed 
tj-pc of deafne* minht be erpected. However 
^ben the nipttiied drum ctaaea and tbe fimetnre 
throQgfa middle ear beaia, recoierr of iwrfnj 
m lower and mlddta tone raogei k often truly 
rcmartable. 

aoctTQcrcjoaAMrr 

Tbe roentgenocraphk deltaeaboo of baml aknil 
fracture* In Bcneral, with ora excepttan, «• Ter> 
dilftcdt rvei) when tbe ilnll b pbotografdud 
fn*a esTry cnocehabk angle. Tbe roent 
gCDofnpluc examfauttan lodude antero- 

pcMenor Utrral, obhqoe tTrtec mental, and 
Stenm a gponm. Stetwecofdc view* are rerr 
utefoL £ en when aQ of these new* fail to reveal 
a kaaal fiactarv ooe b not /ratified in atmg that 
it does DOt exot. Hemorrhage from tbe month or 
Doae, suggQUtkn about tbe e^-ea and the root of 
tie Dose, a alow!) deveJocHng ecchvmoaa over 
tbe TT^amtntH , tbc esctpc of or cerebeotpinal 
drud from the ear and tbe prcaeoce of bemato 
t>TDpMaiD are suggeithe of basal fract re even 
ta the aloeoce of loentgeaogiaphk confirmatioa 

Tbe prej ea c e of a large amount of eocbcodral 
bone m the oik capsule, bone whkb show* Ultk 
or DO tendoicy to legmente pennlti of tbe roent 
genographic deUoestioa d a tabyrtati fract re 
many jeari after It* oocnntDCe So It nia) be 
did, in coolradbdnctjoo I tbe otual faflnre lo 
demoratiate baaal atuD hnetura roentfeoaio^ 
cb11> rhwi frartnrei thitmgfa the petrous pvranud 
can almost alaa>s be denMiftiated. 

TAQAl FAtALTin 

Facbl paiulyab may be caused by hxmtudinal 
o traasvTrae fractal by nerve tapny b> 
itretchii^ or tearing at the mtemal auditory 
mentua, or bj hemorrhage ml tbe fiJlopfan a 
naL It my rriw on innoedbtdy or be dcUird 
aa loci aa a couple of week*. It may be amplete 
orpartiaL It compflcatq lo to 15 per cent of all 
kcgitodmal fr»ciiire»and about 50 per cent of all 


trarmrrae fracturra d the pynaM. Sarmr h 
not indkaled for Ihb condilW UnWthac* 
pitcalko baa been cansed by a trajm-me fracuii 

f the petrous pjTimH recovery b the rak 
Mocaimv o»7> co«?ijcArsoM 
The immedaUe mortality frora ha«l dal] fw 
tom b high, amounttag to ta much u 53 
cent aexotatag to vaiioui stathtka. Late cen- 
tf^itis acrounta for fracn 7 to 8 per cent mwtaBtj 
Tbe fractures of the otic capsole do not ckse b; 
boe> cafhia and. therefore the hte (ferefapaat 
of loentagltJi is cncooiaged when a mlU ota» 
media fsaocs, even many >ean after the b/aiy 
Host of the caaea pzesentieg a blood or cnefrt- 
vfaul diadiarye {rom the ear recover s Hhoot the 
oevetapmeat of meningitla TTrLl-» tbe oik ofade 
ftaeff baa been fc ac tnmf, and nnti^ aoppontka 
sianes. 

TatAnturr 

The prfoapJes fa the thenpy of oauixetehaf 
injurka can be rapAUr summaxUed. The fait 
coaskktatloo aftw tajuiy b the treatnent of 
abede by bed rest, elrva doo of tbe foot of the bed, 
warmth, the use of ihock cabinet*, etc. Tbe ^ 
peaiance of cerebral edena b dbcDuraccd by oh 
ortfraUon. Tha b acoenphabed by tM fisia- 
boQ of floxl Intake by the eae of aBt 

phate, and by tatnvenoca in/ectiexa d gtaceae or 
ancnae H tpbbe tends ! taemue oninl 
ede ma and tnoold sot be osed. Coaulcasy 
ahooid DO* be encouraged unlesa tberc a ividenci 
of inercaamg cerebrai edema cr a lapse mto an- 
consdousnss after a hiad period, taefiadsf 
betnoerhage from the middle ineiungeaJ artnT 
\o\ mauipubtioD of an ar dbehargiof biocd 
or cmbroiTunai flald sbould be dacomeged u it 
may result ta suppuratioa and sobsequent 
IngnK Thb cannot be stressed too st iotyiy 
Such an car ahould be c o vered b> atedk dji**!’ 
whiefa ahould not be daturbed for arvoal iby* 

U a bked i ng ear mppuiuto and tbeie b 
ev idence of a rapmtar iractnre, it may lafdy to 
treated aa any tier otrlli oedja. A faoare^ 
the tic cap ok will be recogniied by the Ida 
dealnesB pmdoetd ff a fracture occurs thfc^ 
a cbronkally dbcbargnig ear a r*dk»l mastefo 
opetalko ahould be dooe aa sooo u paticut h cat 
of aboci and fracture Unc should be erpoard B 
ever after a transverse fracture of the * 

middle ear ittppuraUon shcwld supervene, a ooe 
oaf maslocd operation sbotdd bo oooe at £*>ct. 

Needlem to aay tbe dveot d dteooibatpf 
ham tnaiLedly brightened tbe prognoab * rtf 
soppuratioo dovefcptag after bat a l skull fractujv* 
lOTt^yfaig tbe tempoiJ booe. 
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SCTRGERV GYNECOLOGY AND OBSTETRICS 


dlflme oleoiDjcBtli the *Vnll tfter nugici] at 
tacks opcD an acute nasal accttMry aCnos diseaae. 
In our lerica of S4 caid of osteocoTeQ^ of the 
caivirinm, the dlaeaie dcreioped after booc wt*!. 
had been dooe in 51 cases acnte tinn^ttk 
acnle exacerbations of a cfarocfc Infcctlffli, TTk 
bi{b infidcDCe of tbia derutatl:^ txikfer 

theac drcumstancea would leein to point to son* 
error of comndtawo or oa tw pan of the 

nrgical procedoie rather than to a matter ^ mere 
a cadent or coincidence. Cooseqaentlr It b aslo- 
nuDc in oar cBnic to treat an acute tuositis coo- 
■emthrly and to limit ocr Kurical efiorts to soft 
tisane drainage when the infecutxi has perforated 
the waUt of the thuo. Bocie IntetfereDce b n 
sorted to anlj in the ■nbaente or chrook etan of 
the dbease. it Is amaxizjg and IQorwbe gramving 
to observe bow Ireqocntly the acute ainai soflerer 
win recover fpoQtaneoutlj' if be b ^ven a oarcDOc 
for bb p«ln, a thrinkhtg aolntloa tai his nose aod 
t n eftfan for the poroloit coflectlon that occaaioa- 
allr develops in od^ibarlng cbnei. 

Bat then ii another cogent reason for aheptl 
asm concerning the vaioe of early tlaas draln^ 
by dHlUag through Ita wajlls» aamy the dwDt 
that the aperatko on be insthnted before the lo 
tracnnial cocipticatfaca intenreae. Reference has 
already bees made to the apid occ un eo ce of men 
Ingitls in the cmtaicls of the awlmmer Tboeare 
Instaneea by no nwans rare when the dnas disease 
aod the nKsIngeol tofeokai seem to occor almoat 
timultaneoialy One follow* the other at coch a 
rate as to predode the postfbQIty of Instlmting a 
Kir|kal measure lo tii« to prevent LnvasfoQ of 
the meidnget. At the risk of erohuig bitter critt- 
Hgn^ I tbould like to poae the opinkm that wfaro 
the surgeon opens a frontal sin os in the acute atnos 
disease of the swimmer be b usually too bte to 
prevent an Intractanlal compHcatloo that was des- 
riTw»«t to ocenr from the onset moreover, if the 
patient who has been subjected to sargkai drain- 
age does not devekp a locniagitb or brain ab- 
there Is still no |asti&cation for the assump- 
tion that the operatiao s erve d as a preventive 
measure. Spcciacally 1 do not believe that the 
end /ostides a mirlcal mmga 

rrm.. nmr to the dbetnakn of another method 
of spread of Infection to the intracraafaU strec 
tniea, attention U called to extension by conilno 
lly and contigtilty 0/ tbsoe. In our etpeoewx 
tKl« would appear to be the mrnnm form of in 
vasioc when the {nflammatory pnxeai has pr^ 
jTMaed to the sabaeute or chronic stages. The 
i fti m tn* active within lie siniaes or tem- 
pKsal bone for weeks or even months, destroja lha 
farroundlng osseous titsoes, and finally reaches 


the covering* of the brain. The dora, ihbotjti 
a highly leilstant connective tDembtaar 
may u ln ma td y joccumb to the ravage* of tie &- 
ease. Its InvulnefabHiW to infection, bowerer b 
often aim ting An indmunatoty rwoccsi of lu- 
fonu ncp virulieDce may grow on its mrhr* f(f 
many men tbs prodociiig a large cxuadural li- 
scess with pres irure retentkn beneath the 
table of the ikoll without invaikn of tl» loba- 
oanial cavity Finally however the fiber* of the 
d ora may liquefy and cgxn the snharachncfd nor 

an intracranial sinai, or the brain to the infiua. 
matcry pmciaa 

It b lo Ur ra tl ng to otaerre thit a brain ahscea 
derived from a nasal accasory shradtb, a toa- 
poral bcoe infection, or an osteccnyclilb of tk 
cahariom tha t has passed beycod the sen te stages 
bnsDally the result of ifliect cxtenlkn to the or 
ehraJ cortex. An abscess stalk marls (he Coe of 
Invaskn, within which it b clearly teen that the 
brain Is attacked through a perlvascnlar Infiltn- 
ikn. The stalk b the result of a fibrous c o na ec 
(fvc tbne prof ffera don and many new fesmed 
btood vtsMli. An Infiltration of tk ^ h as oriar 
spaces u much lo eviknee ind ithby meam of 
tnb ealhokgkaj process that the iafeOko b car 
Tied into the d eeper puts of the brain. 

Thnenboib ci the crreinl veMcls is orrtdnv 
aDy o bsave d in pcattoortes material bat It b by 
no means the prnkmlnant method of spread. 
ieetko from ebraak infiammatory prace aies h 
nd^boriw bene does not treqonitfy extend U 
the beam in thb manner A Ihortsogh icarck of 
many brain ahfi-w d erive d from nch tourert 
teems to Indkate that the prevoillag metbed cf 
dHTaako cf Inlecticn b by perhascolar InfiUratloa 
and not throogh the miction of septk thressbf 
within the phi and ctrebraJ vdni. 

It b U> be remembered boacvei that the pciet 
of entrance of infection into the cranial cavity 
be widely r em oved from the prunary focnsahhia 
the tempera] bone or Tumal ac ets a es y sinasea Am 
lotnirally it may be dearfy demonstrated that the 
vein* (f the rn » f m u membranes 0/ these rtgsxi 
communicate directly with the dural es ^ 
can be ibcnm fnrtber that these veins may I*®** 
mvoived in a tcplk ihrombcphlebiUs wtudi tenm 
to distrihate infection t remote rtpoM « 
dura, n* tvyk*! pathological dunp “ 
a exoiilf fpfyadi ng over the imiicew u* 

dura beneath the intact Inner table of the skw 
aod fretpjcBtJy extending lar beytsk the 
rite ofmfectkn, Occaaionally thb 
found in one or more bobted patches onder iw 
calvarmm and separated frran the primary wot 
in the accessory ^ases or the jnaHrfd b<»e by » 
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SimOER'i G^’VECOIiJG\ AND OBSTETRICS 


It W hlghl\ probable that wUtiEMrw »ni re 
pUct Ihe other aulfonamWe riruo >n otokf^) 
practice It H a tpeoik t rfc n»tance for the 
Streptococc ia irtdini, '?trtptocrKnji heoto^t- 
cm, pocumococmi ( U tvpe*) menhreocficcm, 
and Friedhender’i bacQhii. \\Tifle edutiiaiolo 
b belie\Td to be imseirhat (upcrkr for <tapb}lo- 
coccua lofcctiom there U pwd icientlfe mieiM 
that nlfadiazlne also has a tpedfic effect iipOD 
this organism. It is troe that we freqaeBtl^ find 
a mixed InlectMO in the ear and tintaa w^ tie 
staphykicocnts in great nambera trot I am todlned 
to bche^‘e that this organlKO b uaoiJh a ‘^hajiger 
CRL The germ that pots in iu first appearance 
the one that b bokt^ with the locrptkn of tlae 
doeaae and can cstadhr be fourtd in pctre oilture 
In the early stages b probably the real affender 
a od the one upon which the a ttadt iboald be made. 

In addition to Its ip e diic effect npioo all of the 
organisms toted show {r>chx£ng the ftaph\lo 
co cc i r s, sulfarfiarine b IcM toxic than (is rebted 
agents. It b mnch less Uhelv to prodoce a derma 
tius, fever \Ttmlung anrmb a peri p heral oeu- 
rilb, psychods, addodii or a bepatllb than ether 
tuUinlliiDide suUathiiiQle or soliamTadloe. It 
tooy therefore be gi vs with little rak In thebaeoe 
prwided the mtiat b aces daffy by the phveidaa 
who win ioqw into hb sute of b^lh and make 
at W&st a cursory exurnnatioD (or the cceonoo 
cHnical cnnlfesutlaas of a teak reaetkn. 

Itbexceedlflgt} important (ocammeocecheaiCK 
thmm at the earOest mcment In the course of 
infectioci and to strike with beoNy Initial doses. 
Aneari^ ksockcot blhe ob)rctlve sod to thbeod 
ciUfftbTtne b fi^ IntratreaoQsl} In a erere Infec 
tioos. The drw b abwebed rather alowfv from 
the gastrolntcailnal tract and sevoal prechus 
hours may be lost U gi vn by moath. The tnlUal 
ciasc aboold be o- to ai5 grams per kflagrena of 
body weight of a s pet cent lohitkn In Irtanly <fis- 
tllled water (7 to at grams for 150 pound man) 
Tbepetpe ra tlon shouldiiot be an toebved or boflfd. 
For mamteBance dosage by the Intiavenooi n»tr 
005 cams per kikigi^ ^(07 grams for 150 
poond man) U recooupenoed and shooid be ad- 


inlnktrrcd every iitoi6haurs. If oral i HmlrU . 
fratioDbotilized/oramaiotenancedasr ijagnor* 
'hooid he given e^tny 4 hours. The bl^ lerei 
sboofdbekept 1 10 to 15 tnlUkmniper ctnL 

Even when brge dores of soils dbune are ehra 
totrarenoosly s proporlionateiy small quanllrr tf 
It b fooad In the cerebral spiral fluid. TTih b k 
direct contrast to sulfanilamide which b nptdh 
taken Into the qtloal fluid and fooad there b 
rather high ccncrotratioo. TMs obserratka has 
led to the supposltloo that solfidiailne b las de 
sfrabfc than mifanDamlde la the trestmait cf 
maflngitb. However It cmat be bone te mlDd 
that In nwnlngitb we are not treating the iplnai 
fluid. Ue are treating the meninges and eqrri- 
ettce irith tulfsdiulne although still metre b 
prombuig cnoogh to indicate t^t It wID pniably 
repfa ce 1 is alllnl prepare tiocs in the trea tmenl of 
tramnlal ctanplicaikos of otHic and sloos engb. 
covarsio’a 

I \Vhiie the bematogCDoos spread of infection 
ftocD the ear and tlocaes to the IntracruisI stme 
tores dees occur parlicniariy in the thnsltb of 
the twimmcT the osnal method b by omdBollT 
and nmtigaltTo/ time, who the prWry Mm 
baa reaclM tlw subante cr chmic stages. 

A ( 5 <j u m tosrfalch we sednioosly adhere ii, 
avoid boce work in the p reaeci a of a green bfre 
tioQ. It b admitted, however that the edgnseks 
of the dfsease surgical latmeslice bijxa 
live la same cues. It may be Dccessuy to sacri- 
fice bone earW in the scute process in order to find 
and drain brain ibscrss. 

y. Moalngilb and brain abscess are occadm* 
alb chargeanle to an intiacranitJ yet crt wbrs J 
InfectloG which spreads In the ferm of a confluent 
or patchy CTodale over the sorfac* of the dun be- 
oe^ thie inner table of the akulk 

4- Treatment calh for the eradkatko cf tm 
primary focus of fnfedlon by surgical man* eod 
sdeiTuate dcses cf the mlfoinmidc drags, 
experience woold seem to iadwate that m lbdu 
doc ghes promise 0/ sappbmriag Its alBed frtpa- 
latiora in the fidd cf otciaryngoHgy 
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'Hu* ilow hfa)ht g of the Klen pranoto the 
poMlbOItv of gpclikin d the gbo or b«II 
wbc3 U k impluited b the eckn u is Mold 
A T*riable ifflotmt tjf ooofag from the 
perforttin* -nnth, poettrioriy *nd aoterfody 
may roa] t fa the tCTtinnila ticm of 1 dot which ei- 
eru DrawuT upon the luture line. Tendeacy for 
apukkici of the anphuat a grralJr lc»ea«l by 
uifaj «ilk maltre* aoturt* for domrc of Ibe 
Kfcral 'Round antmody togrtber with rtectro- 
ccfljpiiilioo of the pwfoTBtfag \-radi on the inoCT 
•nrface of the Kfam. It li etsenthl fcff ce« to 
choo*e the ifje of Impiant »hjdi irill permit an 
Cisv ck*Qre of the aciera wltbool tenilon. Oar 
CTperteoce m tha type of treatment of the e>-eball, 
ahen poailble ho* ghm a far better coauvlic te- 
»ah than nrnpic enucleation or enockntkio with 
mptmt fa Tenon i capwle. 1\ e bdavc there la 
no more danger here d riinpalhetk cphthalnua 
than fa an) other form of treatment fa thla amrl- 
calcondltto Not all caaea, bowmer areaaltaue 
(or a Mole* oreratiiafi. It a rtaerved (orpnnoph- 
t h a lmi Ua. freahly lacerated globea, hydropbthal- 
EDoa, etc-, and thould not be oJed ivbia tumor b 
Bisected, or fa dmnicilly mfidmed e)'ea. 

The thkkoeH of the aeVn rules coosideTaUy 
mithafeandart. It b thfana fa children and fa 
females. The aden has t tblckneii of froca 0.3 to 
e.; mfllhnetet behind the Icsertke of the reet u s 
tendon bat grem thldxr p^edorty In rens- 
sm oferatk^ ramcMn 1 dhectioea for tnse i t ing 
tbc sdersf neew tboold be foOoKrd erpikltljr 
One sboald abo retnembeT that the tendocs of the 
rectus srascles become thicier and Hwxr r as they 
approach the tekrm. Tboefore, If ve cut these 
todoDS as dose u poHibie to tim adeia, ve rrffl 
retain the densest portko and be iHoxed that onr 
an tores r. 21 not tear oat after tying 

Tbe Qmbas offers many anatoiDical features of 
fltniml importance in fact too many to be coo 
ndoed entirely at thb time- ScbloEun'i canal if 
cominonly tbcwgiit of as a afagJc hnnen llcrr 
mrr h is addom a single doc^ted himen. fart 
more often coctfats of two or more facuRa o'b^ 
tide bv side or ofer one another fa the adcrai fur 
renr r k afTTbes It a« raemblmg a yitat 

ftream whfcb flows alcnj tmdfrided for a iimdi. 
then becomes dn-ided Into am eial taanthes. and 
ihoa differs m rarioos aectlocs of tbe c>t Tbeje- 
fore Barkan a operatJee for glaocntm cu^t laD 
if tbc toebioo did not hoppeii to opem tbe mmen, 
but mstead peased betwren sc%ei^ branches cf 
tbe canal 

The filtratx* angle fa h drophlhalmos preseuta 
m»nv congenita] anomohes, 00 l»o being roctly 
alike These congenital anomalks pcatlWr ac 


count for tbe poor rtsdta obtained fa tbe Ttxfcm 
coeratkmsniortcomtnool^ tised fa other femn tf 
^ocQcta. IccbrunlcnoomflammatoiTgiiocoBa 

tie fiftrauen angle b often bbeted by interw 
foot fvQedib thoa the irb does not tanfate faiu 
tbe aoond when tbe aderaj buttoo Is remcned, 
and no aqoeoas b lost Is tbh inataace fa order 
t form a commoaicatloo with tbe po ate rbr 
chamber ft a necesaary to grasp the ba tW* 
wflh fine forerpi and eadse tbe Irk UadoobttrDy 
aJ) who hare perfonned many trefi^doe ofra 
does, 00 rare occasions here er perbw d bottcc- 
boSng 0/ the coojnnclfva] flap at the 1 

bar* found \ erhotfs opera tico for gfancoctt sefl 
adapted when this hai occuired. The buttcoboJe 
fadsloo at tbe Umbua above can be nritWH ce 
dther side to make a short cncjunclivil dap. Tic 
epSlhdmm b denuded from the u p per pde of the 
cornea and a trepbloe opening b made at tbe noil 
poiitioo cm the limbos. Tbe ccchinetival k 
dnwu down over both tbe trtpbme openiog and 
denuded porlkm of tbe ectnea auf, as fa tbe Ian 
Lindt flap b sutured on dtber tide of tbe ctrara. 
In tbb, as fa other InstaDCcs, fa wUdi h b desb 
able to CDTtT a portloe of the cc roea, tbe anatcDl- 
cal straetDre of tbe eocjiuicth'a b soeb that h 
lends hseif adminblr 

Tbe blood fopply of tbe conJimctiTt news 
frecD tbe njperfar fafewr taml aiadcs of 
tbe eyelids and tbe snterfar clBajy artoba TV 
aoperfai taml arcade at tbe upper border of the 
tarsDS and beta eeu the two portfcna cf tbe im iter 
teodoo gi^ eff perforating branebet, which pati 
thruuj^ tbe rmade of llwDer t re^ tbe cco 

fancti^ Bert branches are sent downward mer 

tbe tarsQB and upward as tbe poitrrlar coofasc 
tival -esads to form a ruperfi ci al pcrlccrneaJ 
pIcToa, a/ler receiv in g a naat o motic braadws ban 
(he anterior couJun c U r a l artem. Tbe aalerkr 
ciliary artery cumes from the Bnade hrsacbes d 

tbe opfathalmic Each Baade artery ghes off tao 

anteno dlfarr a/teriea with the cjceptioo of U* 
erterm] rectus wfalcb gives only ooe. The ante- 
rlw c 3 ary arteries, after girfag eff the anterta 
amjuDCl! -nl arterka, neat through the tdas at a 
point just fa front of tie mtade mscrtloo to entn 
tbe of the UTS and form the major r tc^ 
drtle The anterior amjanctiral v etb aie^fep 
to the conjunctiva and do not movw with it- They 
anastofsewe with tbe postenoc cooJunctiYtl » 

sda, pa» on to f orm the deep pencorneol plcjia to 

the epbclcral tasut, and to scud vascuar la^ 
into the CDCDcnl Umbos. In caUract ertricl*** 
de^ tocbions mto tbe Umbui ent acrow 
these vaacufar loops and can cause uwiUcsof* 
bleeding T a old tha trouble some pfeter « 
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m ot tbe rttim jpd f td, tbc haul 
•epirtllng the two itroctore* k partly da lv t ^i 
from eidi, tnd tic pigment epitbefium tie ret 
ba b very ckoelj ajiodited will) tlui laembnoc. 
When the re tina b deUched, the *pEt occorr be- 
tween the senral la}'er« ol the ret^ and the ret 
Inal cphheDam the Utter itructtire irmolntQf 
behlna tnd tdhertne to the choroid. 

Sal unarm Bub t^t the rapnchoroKlea b at 
loigth completely kat in the inerkJloDal portkn 
oi the dOuy mnidc The ma^ty ol the la 
ineQae enter the poaterlor bordCT oi the dllaiy 
imtacle with the rcaolt that the moat anterior for 
tloo ol the scpmhortiiida] >^cs xmzxt entirely 
free of nprachorDldal brndbe. BecaoK of the 
denutv or the hmma, aul the afaance of the 
coprachoTowlea beneath at leaat the anterior h>tf 
f the width of the dlkiy region, I would nggeat 
(bat the aderaJ opening be at leitrt 5 minhn^ ^ 
from the hmbu in doi^ a cycladlal)'tii fo 
coma. Tbb woold connect the efainrid ma^ to 
the anterxir chamber with the kioaer lopncho- 
roadal ipoce bdiind the nudpioint of the dbtiy 
mnacte. 

The anatomN of thb area oi the globe haa 
another important chnkal appOcarton when we 
recaD the dBa/y body has a wrdth of ahoot 
^ t 6 mllUmeten (Sal ana nn) u meiaared oo the 
(naer miace of the aden or 7 to 8 mdliiDetcn aa 
metitired on the craterrnrface of the adera. Letta 
recall abo, that the coro o a dUarb b about t nllU- 
meteri broad, or when mesaored ee the outer aor 
face of the adera 3 to 3 s mUhtnetere, and that the 
odncnlnm cHIaib has a width of 4^ to 5 mflOme 
ten on the ooler aderal mrface. The orbicutaib 
dhans of the dUaiy body contains a vaaotlar 
byermach ULe thatof cheduroid with wbkb It b 
contimwos. It b not, however ao wide and there 
ts DO choTiocapfUirtt. Thb b the least -aacab 
s Iroct are or area cf the eyeball outside of the cor 
oea. Since the arterial aopplj to the whole anU 
rior regwo of the tnea paiaea throogh the dBarv 
nma^ the eesaeb In the ortaenbrb cllbm ctm- 
sist almoat entirely ol vefna which nm backward 
njeridxaally and paraUd to each other to empty 
mto the vena vortlcoaa These anatomical enn- 
•Ideretims seem to point t the ortpscubrb dliarb 
trf tlw cEEaiy body as the rooet optimion die of 
enlrtJKE to ttnxr.T inlraoctibr metallic foreign 
bodies by the poetersor roote There b do danger 
of detoraroenl of the retma If a hinged scleral 
trephine button b made Just antenoe to the ^ 
serrata and the nDdcriyini u\Ta hidsed merhfi^ 
mTI } with a cataract knlle Thb might “ 

the opening were made further poateriorfy There 

b a minimum of bemorrhnge since the least vascu- 


hf eooe of the poaterfcr segnient b entered. Tfe 
poat^jeratlve reaction b nupcblngly sCjht Tb 
around bcab readily and without tendracy lac 
■taphykena. 1 can see 00 reasoo for feadng lyzo- 
pathedc ophthahnb. Tbb approach has beta 
used with nnicii satisfaction fn the CTnhn^ 
CUnic for tn-er 10 y-ears (i) 

By iccoenklng t^K str uc tu re of the retina it b 
easy to oodemaad that bemorTbage occurring k 
the nerve fiber bytrs are the flame shaped type cf 
hemorrhagea. Jfore frreguiariy fprwdlng erperne 
tat* bciDoribages are teen when they occur m tb 
nncicar or pic&orm hmi. It must be berae b 
mind that the anatom leal structciR of e^'eB the 
brgeat braochet of the central retinal artery it- 
sembies that cf the artciioies ha the thlntiess cf 
their walk and in the ahoence or i%ht ckhriep- 
ment cf the muscubr cent. Tbooe designatlDg tbs 
branches of the central artery of the retina b the 
first and second order u arterka, and the finer 
dirteons, as arteriolea, an basing thb liew upco 
the marked djAmnets fa their gaidfesls- 
tioos In hvprrtenslon, rather than open diflcT 
eDctsfaanAtcnicalitrucfUTe. AnJitoinieailytlKrf 
b Uttie i! an dlflemet, h the \vfatts bnuKhs 
of the centraJ retinal artery 

The fBactfaaol retina erlods to within 7 mZl* 
metm of the on. SurtetaraDy the noofne 
lional rttiu b frecraratly degetieiBte and tinb 
alter the age of 30 it almcot cotsUntly than a 
varying rrumber ik cysta which may b aome cases 
atrophy to $neb a degree that rfh e oca b allowed 
t ert^ through it and cause retinal separalkn. 
Once the retina ■ separated, fti full functions tie 
never restored loDoirii^ rtalUchmcot Thh n 
espeebUy true when the micnbr area b detached 
in that central riuoo seldom, if ever b restored to 
Its fonnei ocnitv Most paiienis compbin cf 
meUmcTphopob and maned datuitoDces b 
reading >'bkin. 

The perfphml retina to the extoit of sb»t 4 
mHHme terw b Seidacn viilhJc with the ortthsl- 
even with a wldelv dflated jwipB- 
must be rmemheied b order to determiDe^ 
dbtosce of retinal tears from the ora fa 
tcporaliori I kss widely dibted poyib. cf 
CDune, not even thb moch of the periphery b b- 
Ible Since the ora b coniideTed t be 8 mUra^ 
ten from the hmbus as mcosored cn the s ekre^ 
the anterior limits of the usual cptthalmesccpw 
field are approvanatel i mlllinieteTS frem 
limhus It b con eirieof t remember that the 
optic oerve bead ts millimeters fa dfameter 
and to estimate the dtstance of the retinal tewre 
fitun the ora m dbc diameten With tbew tne« 
Uienreota a sflabie at the time of operaliofit tie 
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en oi the rctioa mdced, the toembnoe 
■cpaiiting the two itroctom i» partly derh-ed 
from each, »ad the pigment epJtbdiim ^ the let 
iu b very cloaely taocated with thb membnne. 
When the retina b detached the fpCt o ccut a be- 
ta cen the neoral Ujm of the retina amd the ret 
Inal epithelium the htter atructur e letialnlDg 
behind tod adbennx to the choroid. 

Salnnann Bodt that the KipTiLchctrotdea b at 
length completely lost In the merliBooal portion 
of the ciHijy tmocle The majority of the h 
mcflic enter the posterior border m the clDary 
miade with the resolt that themoat anterlorpor 
tkm of the ■cpntdsorokbJ apace most be enuretr 
free of toniachoToldal bm^e. Becatne of the 
derwt} of the bmha tad the ahaizKe of the 
npcadwrttlden heofatb at leait the anterW half 
f the width of the cSbry region, 1 wrmld cuggevt 
that the aderal opening be at 5 miZllmetm 
from the Umbm hi doi^ a cyclodbl)‘ik for rfa tv- 
coma. Tbb would conoect the chaot^ made to 
the anterior dumbex with the looaer mpracho- 
roidal ^vee behind the mktpofst of the effim 
anod b 

The anatoeny of ths area of the globe baa 
another nsporUfit cTmicaJ appheaboe when we 
rtcaO that the dlbry body hu a width of about 
S t 6 mUlliDeteTi (Saixmaan) as taeaiai e d on the 
surface of the acioa, or 7 to S aSllmeten as 
measuredontheouterMrisceof tbesdexa. Let os 
lecaQ also, that the oacoaa dbans b about i ntllB- 
m ct ei e broad, or when me as ured on the ooter sot 
face of the scleni 3135 miUimetera, aod that the 
orbicnlarb dbaib hsi a wxltb of 4^ to 5 mDUmc 
ten 00 the enter sderx] sOTfice. The orbscnlarb 
dharb of the cBoi^ bod) contains a -asculaT 
byei moch like that of the cborokl with which U b 
cootfnooua. It b not, bowrvrr ao wide and there 
ts no cborhxapfOsrb. Thb b the least vucnlar 
street me or area of the eyeball cratstde of the enr 
net Since the arteriai tnppfy to the whofc ante 
rior region of the u^ passes thimigb the dfiai) 
nms^ vemb b the orhicnlara cQbrb coo- 
ust ■trrwf entirely of eiiis ehkh nm backward 
roerkikmalh- and paralW to each other to empty 
mt the ma -ortKosa. These anatomical coo- 
aximuors seem t point to the ortfcolarb cSorw 
of the dlbry body as the most eptinmm site erf 
entrance to remore mtraocnlar metallic foreign 
bodies by the posterioc route There b no dutger 
of detachment of the retina U a btogrd sdeial 
trepbme button b made Just antenoe to the oia 
serraU and the ttoderh-ing -ea mebed inerkDo- 
naih with s cataract tmfe Th a might occur 1 / 

the opening acre made (urtbeTpotteriariy There 

b a mroirrmm of hesnonhige sioce the least vasctt 


lar ince of the posterior segment b entord The 
posteperatJ x reactioo b surprisingly lEghL Tw 
srotmd beab readOy and without tendeacr {or 
sta^jbms I can see rw rtason for fea/iof iro- 
pethelic ophthalmia. Tbb approach has brea 
used with much ntbfactfan fa the Lnhxr^ 
Ofal c for orer ro Tears (i) 

By lecogniiing tne strectuit of the retina It Is 
easy to nadentand that hem o r rh age o cc mlig b 
the nenx fiber bym are the flame ibsjxd typed 
hemorrhages. hlareiiTegiikrlrspTcadliigccnQnc 
tate hemorrhages are seen when they occur m the 
nudear or pJedform bytra. It must be borne fa 
mfad that the anatosnval t tre ctttit cf e^en the 
largest branebet of the centra] retinal arterr re- 
scmblei that of the arterioles fa the thfooem af 
tfadr waBi and fa the absence or sQght de\ekp- 
ment of tbc muscnlai coat. Those derignatfag the 
branches of the cenftai artery of the reSlns in tic 
first and iccocd order as sitsies, and the fiarr 
(fivbioci, as aTterioles, are basing thb \ lew upce 
themwrird dlffciowes In their Hfanwl manSats 
tkais fa favyertraslcsi, ratbo' than upon ddfrt 
eocofaanstotnkalstrectm. Autoimcally then 
b btUe, If ans tUffertsct fa the varloei bfiodwa 
erf the cam} rrtfaal artery 

The fuDCtjcmal retina attodt to althfa 7 ffilQi' 
metm of the ora. Stroctunlly the ncefiiae 
tlocal retma b freaneotly deg e ima te asd thus 
after the age of 30 It almost cooftxnUy rixm a 
varying number of cysts which may fa some esjn 
atrophy to soch a degree that rlt i eocs b aflosed 
to eitend through t and cause retbaj sepaiatko- 
Occe the rrtfas b separated, its fnl] funrtkaa tit 
newer restored foUowfag reatfaciunent. Tkb b 
cqweklly true wh en the maenbi area b detached 
fa that central vwioo sdtkan. If ever b restored to 
Its fanner acuity Uort patients cumplab 
isetamosphapsb and maiaed dbtmhancet fa 
itadmg vblon. 

The perlpfKrai retina to the evtert of aboet 4 
mflUmeters b sddoin vklUe with the 
mosco^ e\xn wUh a widely d 3 ated pepu- 
must be r e m c Hjb c i ed fn order to deteiw* t* 
distance of retina] tears from the ora In retfa" 
tepaiaUcm. In less widely (fllated P'ip^ “ 
course, not cTtn thb much of the pcripbny 8 *■ 
"We Sface the ora b cDcsidcied to I* 8 
term fmm the Embus as measured 00 the sder^ 
the ftntcrioT Innlta of the usual opithaloese:?* 
field art approTimatehr i mfUimeten frean 
limbus It a cooreiuent to remember that toe 
optic nerve head b ifa millfraeteTS fa dfameter 
to esthnatc the dbUnce of the retinal tears 
from the ora fa dbc diameters Whh these roe^ 
urements avaOibic at the time of operstfar »» 
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RETROBULBAR NEURITIS IN RELATION TO 
SINUS DISEASE 


IAME3 B. COSTEN MS> FACS, St. Looa, JFbto 


N O Bibject tn the entire field of otciniyn- 
jology bu been cnpable al exdtlnj 
•odi perennial Intcrat and cootiti- 
Tciiv ti the rebtiomhip of retrobol- 
bar PCTiDtii to rinta dbeaae. ^lanjmcfacaaeibad 
been reported m rdio'ed by openlof of the naaal 
tinoaca bnt doae anatomical rebtkmihip via rt 
Tea led In tbe atwDea of Oixxll in 190S. He Afn 
ocatnted bow frecjwntly the wtic nerve paiaea 
aioD^ the npper and onter van of the iphcooid 
and poateriOT ethmoid ceDt, co rere d aoiy by a 
thin bone or metnh T »n» Xo inrw e tbe eflecta of 
direct abaoeptioo of pm or the preaanre from 
thickened memhtanct teemed merely to eeqabe 
reacetkm of thh poiterior group of linnet. 

Ha}ek, Shxier Saner and otben of that 
era reported “tnr •occeaafol caaea fa irhlcb the 
blmdii« vat reJJes'ed after luch fttfgwy Tbe 
recsgnltJoD of orahJpte tderatis at the aieuDon* 
ett aoH of rrtrobolbar oemitit dheonoted many 
of the early neceatfol euet and Indted hutfaer 
falerst in the rtkiloo of the daeaae. 

It via recDfraraed at a ieticD of the papOiaeucD 
kr bundle viih eni&rgcmeat of the t^d apot and 
central tentoma mtbmc v kibie change fa the ap- 
pearance of tbe eye groundt. Cradle aaerfbed thb 
to tbe tm*of \ ‘ m eat of tbe central vein of \ orahit, 
aecondai^ to tbe invo]\'emeat of tbe penuteal or 
dural vem adbcoit to tbe dtieaaed rinuaea. 

L.UTilte (jo) made moat Important ctodKa,be 
tfonfae fa 19 ^ on the rektioittbfp of tbe dhin- 
eter w the op^ canal to the pragnoali. finding 
that 50 per cent of patienta with optic oene In- 
vohement having 4 millimeter canal ineaaare- 
mentt were unhnprtnTd, regairOeat of the Ixpe of 
tientment. He thoved that erteotl t poeomatl 
ratKin of the iphenold nert to the canal a otuaDy 
asaooated vltn a frcaOet caliber canal and thin 
nlnj of Ita booe He urged the aeaicb for an 
^imbf tlofl of itl Hhtrant fnH } becoming TDOTe 
and more cooaervatJve with regard to the aurglcal 
drainage of poatenor lionaca. 

As the preponderance f nnilt pie aderoab ga c 
it first pl^ in etloiogy of this tv^pe of opt* netin- 

Fna ta* DnutBot W OuairnecSon Wu'taftM t-m 
fTwtr S eWoJ W MrAcCT-, ud tS* Ow« W 

r' l t'^U cdSas tfa« Cjnf of tt« CeOis« 

W ViffiPM ao«a». r-» « 


ta, toxic eflecta trtsn chemlcaU, alcciMl, and 
bacD3 from dkbetea, nepbiftk, and vhua 
berime recognized aa fa frrrj uw j u i kj s ^ 
the fignrta oi toxic ahaorptlao from tbe to 
tbe bottom of the Oft. Anthcnta: teporti meal- 
fag tfana dheaae dcariy as tbe r«i Tae i«d tea 
made Iw’ODver and Crowe fa 937 and Pet® fa 
191S. Ellett fa 1979 reported of pj u npt r^ 
coTtiy 0/ vbIoo after dralnate of tnnaa as wdl 
aa after rtnwral of teeth, ae emnfaajirrd tit 
need of cnieful analyib of the case before select 
log tratment Benedict and LHIIe fa iknitr re 
ports foond the facidenct of proved sfems Inlectm 
ao low fa the ttndr of brge serin cf retrobelfai 
Deorltia that they both cooaidexed its fmportim 
oegiigfble. CampbeB, after a compcebenih e it- 
vkv cf iraffitTOiis aothora fWog dscamgfai 
Of fakea, cneerded that there a fa a icafl pereah 
ag« of eases as actoal fadkatios for suTtKiI drib- 
age of the ifaasea fa retrobcilbar nraiiitb. 'Tie 
atodr of Eesnedy fa 93&, definitely eaahfafaed 
aUegy u as Important cause cf rrtnbolbam* 
Dtla to be co o ii oere d m e\'ety ease ustH tsypo** 

albfa aOeigw factor has been remcrerd freiD coo ttft 

Eariy stages of rsuai dktorbaixe In retratnl- 
bar nenmis mav be oolr vagoe mb^ecth • sjtsp- 
toms nch as blurring wnich clears up rapfdiv It 
» aoULely that in*n>- fa this stage art eamiaei 
To proceed with dhgnoik, multiple Kfcmsfa 
be raled out by Its nnmerooa Eeurolofical fg® 
and dlflerentiated from svphlUs by tbe uk of boti 
blood and spinal fluid serQlogkii teats. Asyi*^ 
tcDte febrile dzseaae or cbiunJc ctposoia to 
rtiTT-nlrwU nlcotfac, oc fa ioogbt fa thebb- 

torv Fed soch aa diaeaaed tcmsfli and teeth ^ 
carefully eramloed and etabortto study cf the 
paranofl fa jntA^ BeskfaS rOUtme 

poaltkna, hpiodol pbtra, made by ponctiT^ 
maiillaria and by Proeta (16) dtspstaanentaWo 
sjfienoida, are of great -ahie lanmagrams a** 
at 5, 6 and 7 crolbneter )c\els fa the cor** 
ntnne of the bead, recently described by 
Dean, and Moore, aid grentJy fa the 
deotlt) fa the posterior group cf sfanrws, fa 
dfatikt snperimpoacd crifa can be tral) inih*“ 
by this method only 

In 1930 apeTSocalsafasof 13 casa (j) 

seated before tbe Soetbern llofici] Ajaoci»o®t 
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MANAGEMENT OF OPHTHALMOl (5GICAL SURGICAJ 
COMPLICATIONS 


THOilAS D ALLEN M D FjV.CS ChwigQ, IIT on 


I N ia brcAdcst aeiue su^lcal 

Imply not only the cnmpficatlocLi of the 
tetu^ forgical proerdure, bnt tire un- 
dolnUe and onlocLfd for Ractloot to 
torcen ca remote parti of the body Tbeae can 
be ohTded roajblr Into three larjc croopi. The 
fint (nrap compriici coodltkos In mibh Ruxery 
b arteoded by mre rbki the aeCDDd, In 
which the eye* fhmiwh -e t have fh-en evUeoct of 
intolcTiDCf to any mj aen r The third {roop li 
made up of onea In wniu ooe wooU oatoriUy 
expect a food refoit bat comp&atiafii arbe 
thioagh (ortiutcna dicomstancea nch aa the 
patient (alUne oat of bed or bccocolnf cUittom 
aad puUInf oc the baodifet and b^unof the eye. 

pint let oi coalder that froup of ezan In 
which life expectancy b ihort, Le., oulifnaocv or 
advanced w^ty or freat ^^vcal depreanoL 
Only the nwst oecemry of opnathn UKold be 
dooe SoToethDei b o w evei ' etes In advaaced 
•eoBIty one obtalni verj laTonbk resulu. I 
rgnember opottlog on a padest at tho 
who wu ^ yean old and hid a ruxocr of the fab. 
It leegi ea t be well locaHxed bat wu fiowinf 
He came of a locf lived famUr Us Uthtf bdof 
ICO yean of afe at the tune of death and hb 
mother weO along In >Tan. He hitnielf wti in 
very good health coonderlng Ui yean. He 
1 e cu ve x e d from the Iridectomy and apparently 
there were no metastasea. A year and a half bter 
1 retaored the km of the eye becaine the vbtoo 
had delrriocated to kn than 2 o/»o. He recov 
cred In the "wial Lime without comp lira rione with 
vbion of >o/ 40 - There wu very lO^t manilir 
degeoeratioQ. He read biw printed matter for 
several jTan. He lived to the age of j rean 
In lyitemk dbeam soch as ad -anced tubeicn 
toab great care sboold be not to do anneerf- 
•aiy lurwery particnbily ntch lurgcry u will 
require the paoeit to Be quietly on hb bach for a 
day or two. In dfabeles one doe* not worry aa 
moch u ooe oacd ta Orr practice l» t pot the 

E bent In the boapitil fee aeveral dayi or a week 
[ort operation— »cenetiioei kaiftt— *o that the 
(flabctic sendee wQJ be abfc to cootrol the situ 


Pnotad ■ tb* ^ aijx iw am . fnmdcia 
ntj Wen Ua Cbaol O w ^ e <X Um J 


atioQ «t do not operate undl that wrfce teSio 
to go ahead. In acute Infectloas mch at (£ptlk> 
tb, acarkt fever or aente colds one nntf 
exceptionally carafoL All but the tTj*i umt 
Bngery ihoold be pottooned. I recall i Etdt 
Chmcie boy aho was brooght in with i bal 
lamidon of the eye. He had f«n«»n on i ndl 
batik. The cornea had to be sewed np immaf- 
atdv althtaifh be hod a ievo' of loi degreaud 
a broochids that was aery evhknL In thb ent 
Intiavtnoai anfrtbrab wu given, the eye ns 
sewed up the ccolimctival flap wu bnxtfit over 
and the palksl dm pot on the iwTvJ i nsk t 
Then wen no scilom cocapbcatkcii. 

Infectkca artamd the teeth and rnms, to mr 
mlod, constJtnLe cootnlodJcatioas for am bex 
InuDedbte turgery Tlx mocth iboold be deued 
m fim aad any pocheti ot pos or Infected recU 
tomid be treated or the teeth irnMned. We tie 
more apt to see these patknts In the cUik 
te oriv^ practice and therefore an apt to onr 
ioca the obrkmi. 

Let QJ anrt that groop of cues b ehidi 
we have kaitied to expect «ilv gikf f« bstmet 
an acste Infla miration la the lympathldng rtr 
of fvmpalhetic ophthalmb. 


can izpoiT 
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■k cd dluact kad boa B>di n 
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on the lower portion of the cornea and several pupillary 
synechiae. Considerable pigment was present on the 
anterior capsule and there was clouding of the cortex No 
cycloplegic or mydriatic had been used in this eye accordmg 
to the patient’s statement 

After atropme was used in the right eye, 3 rathet firm 
adhesions were found and there was a marked opacity on 
the postenor pole of the lens so that it interfered consider- 
ably with the view of the fundus A famt view of one 
artery only was seen m the fundus 

In order to relieve him of pam the left eye was enucle- 
ated, and the routine medicm treatment for sympathetic 
uveitis of the nght eye instituted, sahcylates, typhoid 
vaccme mtravenously, local heat and cycloplegia The 
intis rather promptly subsided, but it would recur from 
time to tune, lastmg for a few days The tension of this eye 
was withm normal bmits for some weeks but it mdua^ 
mcreased and neither cyclople^cs nor rmotics helped He 
was earned along with a tension m the 30's for about 6 
months, when the tension rose to 60 millimeters of mercury, 
at which time he was hospitalised and a paracentesis done 
Followmg this the eye remamed quiet for a month, when 
suddenly there developed considerable pam m the eye and 
I found a spontaneous rupture of the antenor capsule of the 
lens, just below the center Cortex was found m the 
anterior chamber The tension was considerably mcreased 
but the eye was too tender for us to use the tonometer 
In consultation with both Dr Cradle and with Dr 
Brawley it was decided to attempt an immediate removal 
of the lens and the capsule if possible The lens could not 
be removed ui the capsule naturally because the capsule 
had already ruptured After VanLmt akmesia and a retro 
bulbar anesthesia of the cihary ganglion and r per cent 
cocaine subconjunctivaUy was used to assure complete 
anesthesia, I dissected a conjunctival flap down from 
about 4 milhmeters from the lunbus and placed the sutures 
before making a comeal section The comeal section was 
then done, a complete root iridectomy was obtamed, the 
nucleus and cortex were expressed and the chamber im 
gated without comphcations It was impossible to remove 
much of the antenor capsule 
At first dressing the pupd was found filled with an 
exudate and the ins w as qmte thick The pupd remamed 
fairly large but the anterior chamber did not form Con 
nected with the pupillary exudate was a yellowish white 
thick mass which lay on a portion of the ins and m the 
colobomatous area and there was a distmct tumefaction of 
the ms at rr o'clock. He was markedly sensitive to atro- 
pme and scopolamme so duboisine was used The tumefac- 
tion m the ins gradually subsided and the cornea seemed 
to become more normal As the antenor chamber re- 
formed it was filled with exudate so that there was no 
aqueous mterval seen with the sht lamp beam Two 
months after the operation there w ere mmute hemorrhages 
resent on the lens capsule and ins Later the cornea 
ecame quite vascularized, the projection was very poor, 
the tension became minus and the sclera began to shrink 
The vision of course was o 

I Cite tins case for several reasons In the first 
place, the time to begin to handle surgical com- 
pheaDons is before surgery is attempted This 
man’s teeth did not suddenly become worse after 
the cataract operaUon was done The teeth 
should have been put m order before the first 
cataract operaDon was done One should also 
anticipate possible comphcations of a prostaDc 
nature or a gaU bladder nature or a bowel nature 


My uncle was operated upon unsuccessfully m 
Flonda for cataract because the doctor had not 
recognized a habitual cough that he could not 
control This cough racked him at least twice an 
hour durmg his wakmg hours Naturally he had 
a prolapse of the iris and a detachment of the 
retma It is easier to manage these surgical com- 
plicaDons before we attempt surgery rather than 
afterward 

Another reason I have ated this case in such 
length IS because of the short period of hospitali- 
zaDon foUowmg the cataract extracDon The 
operaDon was done on December 3, and he left 
the hospital on December 8 It is true that 
cataracts used to be done m the doctor’s office and 
the patient allowed to go home the same day, 
possibly 8 or 10 rmles into the country in a farm 
wagon, but you would not wish to have yourself 
or your relaUves so treated One of the most 
careful surgeons m the Umted States keeps his 
paDents flat on their backs for several days, 
occasionally 2 weeks, after the operation and 
practically never lets them leave the hospital 
under 2 weeks Some years ago I was impressed 
by the action of a general surgeon who removed 
my wife’s gall bladder It was a beautiful opera- 
tion, clean anatomical dissection, clean anatom- 
ical removal I marvelled that he did not look at 
the wound for 10 days He was sure of his 
surgery He was sure of his technique I wonder 
how many of us can keep our hands oS an eye 
that has been operated upon for cataract for 3 or 
4 or 5 days after operation 

Another reason I quoted this history was the 
fact that the patient’s nght vision was normal, so 
he said, and he quoted Sie doctor as saying that 
no operation would have to be done on the nght 
eye Seldom do we need to operate for cataract 
when the vision of the other eye is good Very 
occasionally we will find an overripe cataract or a 
cataract begmmng to become ovempe in one eye 
and no opaaty or only an immature cataract in 
the other eye, the vision m the second eye being 
nearly normal 

Still another reason is that the doctor appar- 
ently lost interest m the case at a most critical 
time merely turiung him over to the dentist who 
was m a distant city Also, he did not recognize 
over a penod of 2 months, the begmmng signs of 
sympaUietic ophthalmia or he would not have 
rested until the exciting eye had been removed 

I cannot emphasize too strongly First, the 
most important thmg in the management of com- 
plications is to avoid hamug them by careful 
preoperative stud}' of the case and by refusmg to 
operate upon patients unless there is definite 
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JndiatJoQ IbmfoT 'ieccmd, consijtJlkn b *1- 
wtyi Id ofdCT The patlcau may protrtt that 
they thfni hlgUr <rf os bat they fcoow that 
Dooe ol as b an wbe and acMom do n find a 
patient who will not wekotDC ctxtaaltatkc. The 
patient moit hare thoroo^ caa&ietKe In the 
wm c i o and the snrjteoa hi himtcU 
One of the moit dffScnJt and one of the 
nanal cocnpQcatioiu after caUiact extraction b 
probpae ol the hb. Thb proUem haa been met 
la aetnaJ waya The araij preventive memamta 
have been peripheral or complrte Wdectcmy and 
careful loOct of the wwmd, Imt ocojIatiaQy <ne 
hods a small Limckle of iris appearfsw t the 
wound eren when thb b aaDarplbhedTiVe were 
taught In Vienna that pnlapaei otuaily occurred 
on the third or fourth day Thcrefcre U was not 
amnaal to ba\T the patient, after cataract 
operation, get oB ol we Uhle and be led not 
carried, to hb rooca. He was allcmed to fit up b 
chair tmUI the aeoxod or third dav when be waa 
put to bed for a few da>-a. I saw naar probpiea 
on thb reyuDetu Canlbototny on oiovly palicnu, 
00 patients with prombenC eyes or act (hoae 
who are deaf or cannot uodentand the bagoage 
Is a >'ery ealoahie proeedtue as Dr Gradk bM 
rrcntl/ showu Also cooplete anettheba and 
pr o per ahioeab are of ptbue Importance 
On our aefrice at the Qlhtob Eve and Ear 
In&rmai^ we have found that sbce our technique 
has been aH^tly changed prolapeei ere very 
rnscb fewer than they tart to be. Oa oar service 
there are two first aMtsUnts abo altemat b the 
operating room, chsogbg off rvezy \ laontha. 
One Is a staunch advocate of the VerWfi radi- 
tln g |lm>al suture with coufunctival cowL The 
other uses parallel co c u c o a cl eral sutures with coo 
junctival cowL Otherwise their tedmiquea are 
quite aimlLai and Include cuhnre frocu the coo- 
Jnncllya takro 48 boors before the operation and 
at the operation, akbeiia and gao^feo 

ancstheaia, fridectomv (cicripbcial or conipfcte). 
careful cstractioo careful poatoperathe loflet and 
a preliDibary canlhotiany if the patient b un- 
co-operative or the ejeh^ b rather prcanbent 
iSim desire U to profuce nonlrakiw ckae ap- 
prcrriniatian of the wocnd. Or Leech aamioes 
nb fnticnli after 48 boara, th Nethcicut and I, 
after 96 boon, b case pab or sugMlJve fever 
axart before the rime for the regular drearfM 
nalnially our rouline calls for Inunedote b ■esti- 
ratic« of Its cause The first drtasiiig b the moat 
mpcrtanl as at that time carrful handling will 
avoU prcitpaei that carcie* h a ndling wwdd pro- 
duce The carclcM removal of the dre»in« or 
raising of the pper lid with the thumb fdsced 


ow the SBpraorbital notch has cjosed nort tin 
o« nroUnsc The thumb should be plvced 
Poial to the mpraortftil notch and lie hd sbcwU 
be very gently raised 

But ooce a pcolapae occuri, it ihoold be recce, 
used and ootariocts of its first appeanm 
npoo the record. I am not inclined to touch kfce 
warir a week unJesa it occuri withb 4I km « 
1 wbn the wound to be as firmly healed fa tk rat 
of its extent, as b posifbie. At tie end of a 
depending upon its rite and whether or not ft b 
cowed with cooJunctiTa, the treatment bqbt 
If it U a small probpae and com e j entirely whi 
cce/anclira:, after amthetiriof with 
we touch the prolapse srlth a wysmaO ippOatcr 
(hpped b tiuhioracetic add. Ihii treatment b 
repeated dal^ It b importaot UnmedLitely be 
f<we thb treatment, to dry the area to ba tinted. 
The trichkracrtlc acid b a ■tniated ■ohrticB. i 
diy CDttoft-ljjiped anpiicatcc should then be ip- 
plsed so that the triduoracetic add will not lead 
other parts of the rye. Thb treatment brrpeatd 
doily for a week, then 3 timea a week fer 1 weds 
It b Tecoarkabie how matiy these 
will fiattot OQt under thb treatment whMt 
further canpUcatloo. 

Larger f gpfa p a e i asd these net tvmtil with 
cunlunahn have t be handled lorglally Ith 
my opfckn that u a rale wt do DM ^Ksd 
tlm phnnifig oQT courw of ictieii, and orlifaiy 
not ojough time to gH cnoplete anfriVda whea 
operarioQ b decided upon. Also are art IM 
anxioas to get threujA with the operatkb to 
cps u up the eye to oor e i roca of tedudq* 
with a bandage. OoemuslbcexcttdfaghrdeEate 
as the bsaoes are very th in tad undue haste or 
pressure wfll caose cusastrous loa* 0/ TiOt» 
The port nnnt be thtaucghly anestbctiied ^ 
retrobulbar and subcDoJunctlral bjedico as efl 
as tcppfaal appfication so that there w^ ^ 
abaoblely no feeling Thb anothetliari® k 
dcodcdly more (flffictdt than t lb* th** « 
first operarion. One meat remember sbo tint 
anksa the eyeball b soft before ft b opened^ 
soon as the prolapsed Irb b cut, 
pitacnL TbeTtfote in the retrobottor 
eooagh adrenalin amsf be used wWj the anes- 
thetic to rause a tenskn of —i to the 
wi thin 10 minutea. VTe wail imtfl thit softentag 
occoia before ccenlng the wound. 

Some sort ol a coufunctivul flap w P’T 
pared Wore the proiipae b eicbed Thb»^ 
a aaflng flap or a aiinpic cowL Sntmea * 
placed in the ccrueal and/or the sderri tJ*J* 

If ow bears fa mind the bbtokqical rtbti^^ 

fa a case of probp-e be wQl better uDdertum 
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how to handle the situation A prolapse means 
that there is ver} little tissue between the con- 
tents of the eye and the outside world At the 
edge of the prolapse the cornea and/or sclera are 
shelved to almost infinitesimal thinness If the 
prolapse is large how can one expect to pro\nde 
protection with only a conjunctival flap? It is 
essential to have the edges of cornea or sclera 
meet in such a way that they vnll grow together 
and be firm enough to withstand the postoper- 
ative intraocular tension This may be aided by 
doing a cyclodialysis immediately after the pro- 
lapse IS excised Canthotomv will relieve post- 
operative pressure from without, this is imper- 
ative in the so-called “squeezers ” 

The actual excision is to my mind best preceded 
by a verv light cautery, either cheimcal or ther- 
mal, of the epithehal structures that cover the 
prolapse and the nearby tissues, that is, for at 
least 2 millimeters beyond the prolapse When the 
eyeball is thoroughly softened and after the con- 
junctival flap IS prepared, one should carefully 
dissect down until the ins is reached at the root 
on both ends and on the scleral side of the pro- 
lapse The ms is then grasped and an attempt 
made to free it very delicately from the corneal 
adhesions This can usually be done with the fiune 
forceps but occasionally a spatula is necessary 
The prolapsed ins should be pulled out away from 
the adhesions to both distal and proximal edges 
and carefullv excised so that the part remaimng 
will retract The corneoscleral edge is then very 
carefully prepared with the scissors in such a way 
that the drawing up of the sutures will cause an 
exact approximation of the two edges Inter- 
rupted fine sdk sutures threaded on small comeal 
needles are placed perpendicular to the wound so 
as to hold the edges together and make it water- 
tight, they penetrate only the anterior layers of 
stroma The sutures are then drawn up to demon- 
strate this and before being tied, their ends are 
passed through the conjunctival cowl The su- 
tures should be tied snugly but not so tightly as 
to invert or evert the edges When they are tied 
we therefore have accurate approximation of an 
appreciable thickness of cornea and an appre- 
ciable thickness of sclera from the anterior surface 
of which all epithelium has been removed for at 
least 2 miUuneters The raw surface of the con- 
junctiva therefore has a chance to send down mto 
these tissues new-formed blood vessels Such an 
ej'e should be immediately treated with atropine 
and bichloride ointment and both eyes bandaged 
It should not be re-examined for at least 4 days 
Our recurrences are due to meddlesome inquisi- 
lixcness which should not be tolerated 


If w’e do our surger}^ well, we do not have to be 
meddlesome If we do not do our surger}' well, we 
should quit doing surgery Prolapses sometimes 
occur in the best of hands but too many of them 
indicate poor surgerj' 

One of the most embarrassing complications 
which we encounter is an inability to extract the 
lens before loss of vitreous has taken place This 
may be due to an improper corneal section 
Recently one of the residents who had had some 
experience, inserted the cataract knife back of the 
iris The anterior chamber m this case was par- 
ticularly shallow and a corneal section should not 
have been attempted in the usual way The knife 
was withdrawn and the section was completed by 
the attending surgeon with the aid of scissors 
Fortunately the Verhoeff sutures had been pre- 
viously placed and were readj" to be tied before 
the attempted removal of the lens When the 
iridectomy was done vitreous presented The 
speculum was removed and the eye was closed for 
5 imnutes The upper lid was raised with the 
suture which had previously been placed in it and 
a DeMarr retractor was inserted The vitreous 
had replaced itself, the blood was washed out of 
the anterior chamber and on attempting to grasp 
the capsule vnth the forceps, agam vitreous pre- 
sented To go after the lens in the usual way 
would have invited certain disaster Consequently 
a thin probe with a very smooth knob at its end 
was used to break a few zonular fibers at a time 
In order to do this the comeal bp had to be raised 
very gently The fact that vitreous presented in 
the wound meant that some of the zonular fibers 
had already ruptured Therefore the first to be 
ruptured intentionally were the lower ones, then 
those on each side, a few at a time, until nearly all 
of them were ruptured, after which the lens was 
easily removed wth the loop The Verhoeff 
sutures were pulled up and before being tied, the 
prolapsed vitreous was very carefully excised 
(One must be cautious in this maneuver as the 
sutures can be cut so easdy ) The sutures were 
then tied, and with a spatula, the ms was freed 
from the wound 

The removal of a lens freely floating m the 
vitreous presents many difficulties Particularly 
is this so when it does not disappear into the 
vitreous until after the section has been made 
This can best be handled by the use of a focussed 
fluorescent light, or by locating the lens with the 
ophthalmoscope, using a fluorescent light Great 
care must be taken not to injure the retina as a 
hole is very often produced and detachment of the 
retina invanably results It is considered better 
surgerj to leave it alone unless it can be floated 
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hxbcatkm tbeirfcr SectJnd ccnsalutkm If ■!- 
In ordn- The patlenu may protnl that 
ttwr, lUnk WjWt oI m bat they Ildow that 
om ol ta Is all «lie aod addom do m find a 
patient who witi not leekwnc ccnaohatioo. The 
patient imat ha\T thorwirt confidence to the 
ftrrgcon and the mrseon In Mmael/ 

Oct ci the moat cHfficalt aod ooe ol the mott 


meal coraplicatlonf after cataract extraedtu ia 
pTtilapije oi the Im. Thh probJem haa been met 


Tnlapije of the Im. Thh prnbJcm haa bem met 
a ac%Tral -waya. Tbe otoal peeventhr meamrea 


ha^e been penpberal or complete Iridectomy aod 
careful toQrt ot the wottnd. nit occatkatally one 
finds a fmal] knneUe of iris appearlna at the 
wound even when thfa is accomptlibed. ue were 
tintht In Vicnoa that prolapaea axoaHy 
on the third or fourth da> Therefore U waa not 


o\Tr the aupmjrWtal notch hu cataed nwe tfaa 
ooe Dfolapac. The thumb should be pbced tna- 
ponJ to the tnpraorbltal notch aod the Qd tkdd 
ht very gently raised 

But once a pcnlapac oemra, U stoold be tw*- 
niaed and ootatkea of its first appearaocc 
upon the record. I am oot in^netf to toodiittjr 
neathr a week unloa it o c e nn within 48 boca u 
1 wish the wound to be as firmly bealed In the rot 
of Its extent, ai Is poatlble. At thcend of aa^ 
depending open Its sbe and whether or sot h b 
tuetred with aaijanctfva, the treatment bej^ 
If It b a small proUpae and covered entindj vhh 
ccDjcnctlvm, after anesthetizing with peettoadv, 


cccjuncuva, after anesthetizing with pccttoalv, 
we tooch theprobpse witha veiTamallipptiatcr 
dipped in tikhiceuxtk arid. Ihb treatmot b 


unnsual to ha%T the mtient, after a cataract 
c^^entkxL, get oS cf the Ubfe and be led oot 
carried, to hb room. lie was alloved to sit op In 
a chair unlO the aecond or tUrd day when he wea 
put to bed for a few dayv I saw many prohpaca 
on thb regliDen. CanthotociyoQ oandypadenU, 
COL patknU with promlaetu eyes or on those 
who are deaf or cannot onderatand the bngoafe 


repeated daDy It b important I mm e jb tdy le 
fore thb treatment, to the area to be tmld. 
The trlchkracetic add b a ntanted soktiocL A 


drv cMtoo-Upped applicator ibonld then be ip- 
poed so that tricnWacetic add will not tmo 


other carta of the eye. Thb treatment b npested 
dal^ for a week, then y times a week f« 1 wtrb. 


Is a very nhuble pmeedore as Dr Gndile has 
recently sboriL Abo cimplrte anestbesis and 
proper sklranM are of prime importance 
Oq oar aa i ia at the minob Eve and Ear 
Infirmary we hiNn found that since our technique 


It b remarkable bow many of iheie pnkqne* 
win flatlaa out under thb treatment wlthcal 


has been illrttly dcanged prolspaes are very 
nmeh (ewer than they to be- On out aexvfce 
there are two first assistants who alternate in (be 


up q a ttng rood, dianging o0 ererT 3 moolha. 
is a staunch adrtoto of tbe Veihoefi n(Q 


sting timbal suture with coolunctlval cowL The 
otho nses parsUd corneoadenl soturcs with con 
junctiva] ccpwl Otherwise their techniqoea are 
quite «lTnilT srul lodode culture from tbe coo- 
Junctlva. taken 4S boon before tbe oper a tion aod 
at the M»atio^ akinesia and dE^ ganrbon 


at the opaatioci, akinesia and dbarr ganrhon 
anestbesfa, iridcctom) (peripheral or axnplrte), 
candul cxlractlori, careal pcotoperatrsT toBet and 


i prcUrcinary canthatoat} If the patient b no 


co-operalive or the eyeball b rather prcxnlneoL 
Their desire b to produce nonlcaklng ck* ap- 
praximaticQ of the wound. Dr Leetm eraminri 
his patients after 48 hours. Dr Nethercut and I 
afta- 96 boun. In case pain or a rrggeslh’e fc%Tr 
ocenrs before the tune for the regular dresstoc 
naluraUv oui routine for Imnwdbte In ■estf- 


naturally oui routine for Iminedbte b 


gatko of Its cause The first dressfng b the most 
Coportanl as it that time ouefal hirvtnnr wDl 


Important as it th«r time cwrcfol handfi 
av^ prolapses that carelesa hsndTlng wou 
dace. Tbe ca r e l ets removal of the dress! 
rablof of the upper lid with the t b mob 


farther cocopfkstkn. 

Larger pnlipan and those not umjtd whk 
omiunctiTa Lave to be haocQed sujglcally It k 
oyopfoioe that ass nb we do not ipnd em^ 
lime planning our coune cd sctloe, and ctrtii^ 
Dot enough th»e to get ccssplete snesthesb when 
opentiou b decided upoo. Abo we an too 
anxious to get Ihrou^ with the opentke^ 
cover up tbe eye, t hide our errors of techni^ 
with a bandage. Openantbe nr.rrdiTtg iydeScatt 
as the tbsoes are very tbhi and undue t asf «* 
pressure will f*™* msastrocs kss of ritiena 
The part must be thoroughly anesthetlffd hr 
retrobulbar and subcoujunrtlva] injectioo ® 
as topfeal appIleatioD so that there vD v 
abaofoUJT no feeling Thb anesthetinti® t» 
deddedly more dl£ 5 calt than at the time cf t* 
first operation. One must remember abo t» 
unieii the eyeball b soft before it b epened. ^ 
soOQ as tbe probpsed Irb U art, ritreeus »® 
present Therefore in the relrobuliar Injertkcs, 
enough adrenalin most be used with th e^°**; 
titftic to cause a lensloa of —i to the 
within 10 minntei. We wait anlll thst solt™«l 
occurs before opening the wound. 

tort of a conjimetml flap must t* 
pared Wore tbe prulapae b exrfaed. Tb fa cu 
a sBcEnf flap or a simjdc cowi Sutures m; Pt 
pbred m the comeal aad/oi the sderri ta^ 
If OM beam in mind the hbtofagfcaJ rel itfcpgy 
In a* of prolap* he will better onderftwl 
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how to handle the situation A prolapse means 
that there is very little tissue between the con- 
tents of the eye and the outside world At the 
edge of the prolapse the cornea and/or sclera are 
shelved to almost infinitesimal thinness If the 
prolapse is large how can one expect to provide 
protection with only a conjunctival flap? It is 
essential to have the edges of cornea or sclera 
meet in such a way that they will grow together 
and be firm enough to withstand the postopier- 
ative intraocular tension This may be aided by 
doing a cyclodialysis immediately after the pro- 
lapse IS excised Canthotomy will relieve post- 
ojierative pressure from without, this is imper- 
ative m the so-called “squeezers ” 

The actual excision is to my mind best preceded 
by a very hght cautery, either chemical or ther- 
mal, of the epithehal structures that cover the 
prolapse and the nearby tissues, that is, for al 
least 2 millimeters beyond the prolapse When the 
ejeball is thoroughly softened and after the con- 
junctival flap IS prepared, one should carefully 
dissect down until the ins is reached at the root 
on both ends and on the scleral side of the pro- 
lapse The ins is then grasped and an attempt 
made to free it very delicately from the corneal 
adhesions This can usually be done with the fine 
forceps but occasionally a spatula is necessary 
The prolapsed ins should be pulled out away from 
the adhesions to both distal and proximal edges 
and carefuUv excised so that the part remammg 
will retract The corneoscleral edge is then very 
carefully prepared with the scissors in such a way 
that the drawing up of the sutures will cause an 
exact approximation of the two edges Inter- 
rupted fine silk sutures threaded on small comeal 
needles are placed perpendicular to the wound so 
as to hold the edges together and make it water- 
tight, they penetrate only the anterior layers of 
stroma The sutures are then drawn up to demon- 
strate this and before being tied, their ends are 
passed through the conjunctival cowl The su- 
tures should be tied snugly but not so tightly as 
to invert or evert the edges When they are tied 
we therefore have accurate approximation of an 
appreciable thickness of cornea and an appre- 
ciable thickness of sclera from the anterior surface 
of which all epithelium has been removed for at 
least 2 rmUuneters The raw surface of the con- 
junctiva therefore has a chance to send down into 
these tissues new-formed blood vessels Such an 
eye should be immediately treated with atropine 
and bichloride omtment and both eyes bandaged 
It should not be re-examined for at least 4 days 
Our recurrences are due to meddlesome inquisi- 
tiveness which should not be tolerated 


If we do our surgery well, we do not have to be 
meddlesome If we do not do our surgery well, we 
should quit doing surgery Prolapses sometimes 
occur in the best of hands but too many of them 
indicate poor surgery 

One of the most embarrassmg complications 
which we encounter is an inability to extract the 
lens before loss of vitreous has taken place This 
may be due to an improper corneal section 
Recently one of the residents who had had some 
experience, inserted the cataract knife back of the 
ins The anterior chamber in this case was par- 
ticularly shallow and a comeal section should not 
have been attempted m the usual way The knife 
was withdrawn and the section was completed b> 
the attending surgeon with the aid of scissors 
Fortunately the Verhoeff sutures had been pre- 
viously placed and were ready to be tied before 
the attempted removal of the lens When the 
indectomy was done vitreous presented The 
speculum was removed and the eye was closed for 
5 mmutes The upper bd was raised with the 
suture which had previously been placed in it and 
a DeMarr retractor was inserted The vitreous 
had replaced itself, the blood was washed out of 
the anterior chamber and on attempting to grasp 
the capsule with the forceps, agam vitreous pre- 
sented To go after the lens m the usual way 
would have invited certain disaster Consequently 
a thin probe with a very smooth knob at its end 
was used to break a few zonular fibers at a time 
In order to do this the corneal hp had to be raised 
very gently The fact that vitreous presented in 
the wound meant that some of the zonular fibers 
had already ruptured Therefore the first to be 
ruptured intentionally were the lower ones, then 
those on each side, a few at a time, until nearly aU 
of them were ruptured, after which the lens was 
easily removed with the loop The Verhoeff 
sutures were pulled up and before bemg tied, the 
prolapsed vitreous was very carefully exased 
(One must be cautious in this maneuver as the 
sutures can be cut so easily ) The sutures were 
then tied, and wth a spatula, the ins was freed 
from the wound 

The removal of a lens freely floatmg m the 
vitreous presents many difficulties Particularly 
IS this so when it does not disappear into the 
vitreous until after the section has been made 
This can best be handled by the use of a focussed 
fluorescent hght, or by locating the lens with the 
ophthalmoscope, usmg a fluorescent hght Great 
care must be taken not to injure the retma as a 
hole IS very often produced and detachment of the 
retina invanably results It is considered better 
surgery to leave it alone unless it can be floated 
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IndfcitJoo tbcrrfoT Secood, ctnanlutitjo b kI 
wa^-i In order The fmttmtj m*> protnl Ibal 
tb^ Ihinl. hJ{blj of ti 5 btrt they kwrr Ual 
none of us h all «be and leldocs do ve find a 
patient wbo win not wticome coranltatkiei- Tbc 
patient mo^t hare ihorwiili confidence In the 
mnfOQ and tfie surgeon in hlmaelf 

One of tbe most difficult and ooe of tbe 
osoal coroplicatkins after cataract extraction b 
prolapse ot the frb. This problem hiu been met 
m semal ways. Tbe imial preventinr meastun 
hiTe been peripheral or compkte Indectoeny and 
caiefuJ toOrt of the wocrod but accaiiocaOy oe* 
finds a smiD kopchle of Irs appeariof at the 
wonnd m-en when thb is accotopiiihed. we were 
taught (q Vfeana that prolapses usasOy oc curml 
on the third or foorth daj Tberefore It was not 
anusnal to have the pabent after a cataract 
operation, get off of like Ubie and be ted, not 
carried, to hb room. He was allowed to alt up in 
a chair noti] the second or third da> when be was 
put to bed for a few da>x I saw many pcobpses 
on thb regimen. Canthotnoij on onnuy patlats, 
on patknu with pTomirmt eyes or on those 
who are deaf or cunot understand the bngoage 
b ■ rtry vahuble procedure, as Dr GracDe w 
recently ihown. Abo cocnpkte aoesthesU and 
proper ikirteab are of prime finportasce 
On onr crvice at tbe Dlmob Eye and Ear 
Infinnorv we have foced that eba; our technique 
has been slt^liy charged probptcs are very 
much fewer tnan they os^ to be On oor service 
there are two tust assbt&nts who alternate In the 
operating room, changing off e mv 3 raootha. 
One b a staunch adt'oeate of tbe ^'cr»^eff redi- 
ilng Itrphat mtuit With coojunctlval coat Tbe 
other uses puuliri coroeoscieial suturea with coo- 
juQctlTal cowL Ot h erw i se tbdr techniques are 
quite nmitnr and ioclode culture from tbe coo- 
juDdiva r»bm ^g hours before the operstioa and 
I tbe operation, akinesia and dUaiy gaogboo 
ancsthesb, iridectomy (peripbcral or complete), 
careful ertractloo carefiiipoatoperalhTtoQetana 
a prefinunary canthotCBiy If the palieot b oiv- 
co-operative or the eyebsll is rather pcombeot 
TTict desiie a to produce oolcaking dose ap- 
proxiniatioo of the aonnd. Dr Leech camlnes 
nb patients after 48 boom, Dr Nctbercut and I, 
after 96 bottrs. In case pain or a sagMthr feirr 
ocenrs before tbe dme for tbc regular drrtsliw 
Baturally our routine calb for Immedbte uivestT 
eatlon of its canse Tbc first dretsiog b the n»ai 
toportint as at that time caieful handhng wfU 
avotd preJapses that careless haodliin would pro- 
duce Tbe careless renwrri of the dretsiiw <»■ 
rabojg of the upper bd with the thomb placed 


o%-er the nrpmorUtal notch has catacd more thn 
one probwe The thumb aboold le placed tern- 
potal to the fUpTaorbltal notch and the lU alnaU 
be very gently rabed. 

But once a pmiipK orars, It ilsoold be trap 
nised and Dotations of Its first appeiruct 
upon tbe record. I am not bdiaed to tooch it kr 
nearba week uolen ft occurs withb 43he«ifi« 
I wbn the wound to be as firmly healed b the lot 
of fts extent, as b poasible. At tbe end of wed, 
depending upon iu ibe and wiietl» car r»t ft h 
coveted with conjunctiva, tl« treatment begi*. 
If it b a BnaH prolapse and co r er e d entirely sitii 
coojsnctiva, after anesthetiriog with pvtfnrAn- 
we tooch tbe prolapse with a very small appacitie 
dipped in trlchloiacrtic add. 'this treatmt is 
repealed daDy It b naportant i am e dl atriy be 
fon thb treatment, to d^ tbe area to be tieitzd. 
The trfehkncetlc add b a satorated sofaitiai. K 
dr^ cctltm-tifftd applicator shocld then he tf- 
pbed so that w triuiWscetic add will not Coob 
other parts of tbe c>'e. Thb treatment ts itpeabd 
daOy lor a week, then j times a week for s vnkv 
It a rtnarVihle bow many of these prcbfacs 
wfD SatlTD out under thb treatsent witbed 
inrlher rtopficatlaa 

Largo- prebpses and those not coreed silk 
conja^va ha v t be handled sttrfkaOy It if 
mv oplalcc that as a rule we dosot spendesoori 
time plannlnt ooT (oone of sdon, and certably 
not enough mne to get conqdete aaesthesb wheo 
operatko b deddrd npcc. Abo we art loo 
anxious to get ihrouA with tbe opentloiLW 
cover up the eye to iude our errors of (echttijr 
with a bandage. OnemnitbeexctetfinjiydeBalf 
ai the tixsoes are very thin and nndije b aste 
presmie wiU can* m»atrotts i* 0/ ritrww*- 
The part nnat be thoroughly inesthetlttd ^ 
retrobulbar and sobamJaBctivil Injection ss d 
as topical ippbcatloa so that there viH b 
al»alutely no feding Tlib srotbetfaati* b 
deddedlr more difficult than st tbe tb* of w 
first operation. One most remember abo bat 
unless U» eyeball U soft before It fa epeoed, » 
toco as tbe peolapscd Iru fa cut, vitreous 
present. Ther ef ore la tbe retrobolbar blcrtkxo, 
tpo u^ adrenafin mint be used with the anes- 
tbellc to cause a tension of -i to the 6^ 
within 10 mloutea TTc wait outfl that scrtenlPl 
occnii bdore opeedag the wound. 

Some sort of a conjunctinl flap be 
pared befcee the prclapae b erdsed. Th bcsn 
a sliding flap or a sfauple cowl. Soturts 
placed in tbe comeal and/ca the selerri 
if ooe bears In mind tbe hbtologlcal rtbtfcniw 
tn a case ^ prolapse be wiU better anderfUnd 
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how to handle the situation A prolapse means 
that there is very little tissue between the con- 
tents of the eye and the outside world At the 
edge of the prolapse the cornea and/or sclera are 
shelved to almost infinitesimal thinness If the 
prolapse is large how can one expect to provide 
protection with only a con3unctival flap? It is 
essential to have the edges of cornea or sclera 
meet in such a way that they will grow together 
and be firm enough to withstand the postojrer- 
ative intraocular tension This may be aided by 
doing a cyclodialysis immediately after the pro- 
lapse IS excised Canthotomy will relieve post- 
operative pressure from without, this is imper- 
ative m the so-called “squeezers ” 

The actual excision is to my mind best preceded 
by a verv light cautery, either chemical or ther- 
mal, of the epithelial structures that cover the 
prolapse and the nearby tissues, that is, for at 
least 2 millimeters beyond the prolapse When the 
eyeball is thoroughly softened and after the con- 
junctival flap IS prepared, one should carefully 
dissect down until the ins is reached at the root 
on both ends and on the scleral side of the pro- 
lapse The ins is then grasped and an attempt 
made to free it very delicately from the corneal 
adhesions This can usually be done with the fine 
forceps but occasionally a spatula is necessary 
The prolapsed ins should be pulled out away from 
the adhesions to both distal and proximal edges 
and carefullv excised so that the part remaimng 
will retract The corneoscleral edge is then very 
carefully prepared with the scissors in such a way 
that the drawing up of the sutures wall cause an 
exact approximation of the two edges Inter- 
rupted fine silk sutures threaded on small comeal 
needles are placed perpendicular to the wound so 
as to hold the edges together and make it water- 
tight, they penetrate only the anterior layers of 
stroma The sutures are then drawn up to demon- 
strate this and before being tied, their ends are 
passed through the conjunctwal cowl The su- 
tures should be tied snugly but not so tightly^ as 
to inx ert or evert the edges IVhen they' are tied 
we therefore have accurate approximation of an 
appreciable thickness of cornea and an appre- 
ciable thickness of sclera from the anterior surface 
of which all epithelium has been removed for at 
least 2 millimeters The raw surface of the con- 
junctiva therefore has a chance to send down into 
these tissues new -formed blood vessels Such an 
ev e should be immediatelv treated wath atropine 
and bichloride ointment and both ev es bandaged 
it should not be re examined for at least 4 da\s 
Our recurrences are due to meddlesome inquisi- 
tiveness which should not be tolerated 


If we do our surgery well, we do not have to be 
meddlesome If we do not do our surgery well, we 
should quit doing surgery Prolapses sometimes 
occur m the best of hands but too many of them 
indicate poor surgery 

One of the most embarrassing complications 
which we encounter is an inability to extract the 
lens before loss of vitreous has taken place This 
may be due to an improper corneal section 
Recently one of the residents who had had some 
experience, inserted the cataract knife back of the 
ms The anterior chamber in this case was par- 
ticularly shallow and a corneal section should not 
have been attempted in the usual way The knife 
was withdrawn and the section was completed by 
the attending surgeon with the aid of scissors 
Fortunately' the Verhoefif sutures had been pre- 
viously placed and were ready to be tied before 
the attempted removal of the lens When the 
iridectomy was done vitreous presented The 
speculum was removed and the eye was closed for 
5 mmutes The upper lid was raised with the 
suture which had previously been placed in it and 
a DeMarr retractor was inserted The vatreous 
had replaced itself, the blood W'as washed out of 
the anterior chamber and on attempting to grasp 
the capsule with the forceps, again vitreous pre- 
sented To go after the lens in the usual way 
would have invited certain disaster Consequently 
a thin probe with a very smooth knob at its end 
was used to break a few zonular fibers at a time 
In order to do this the comeal hp had to be raised 
very gently The fact that vitreous presented m 
the wound meant that some of the zonular fibers 
had aheady ruptured Therefore the first to be 
ruptured intentionally were the lower ones, then 
those on each side, a few at a time, until nearly aU 
of them were mptured, after which the lens was 
easily removed w'lth the loop The Verhoefl 
sutures were pulled up and before being tied, the 
prolapsed vitreous was very carefully excised 
(One must be cautious in this maneuv'er as the 
sutures can be cut so easily ) The sutures were 
then tied, and with a spatula, the ins was freed 
from the wound 

The remov'al of a lens freely floating in the 
X itreous presents manv difficulties Particularly 
IS this so when it does not disappear into the 
vitreous until after the section has been made 
This can best be handled bv the use of a focussed 
fluorescent bght, or by locating the lens with the 
ophthalmoscope, using a fluorescent light Great 
care must be taken not to injure the retina as a 
hole is verv often produced and detachment of the 
retina invariably results It is considered better 
surgerv to leave it alone unless it can be floated 
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Into the uitenoe chamber md Incarcerated there 
by ccctnctmg the pQpH behind It. 

Intraocular bemorThage on U* fourth or fifth 
po*topcratI\e day Ii oBiallj not o< rrett Import 
but 0 X 111001117 tnxall \-euel irill lepeatedty 
bleed even after a c^le Iridectomy *nuroQgn 
•tody erf the yitarmn K and vitamin C coqtat of 
the bood tbould be made. The patient ■ blood 
ibould be typed me have found that imall trana- 
fuskmt erf blood repeated a or 3 are Qsiall> 
followed by \TTy Mtitfactory rewltv Tbe oppo- 
rite treatment— pi eoper a tlve bleeding— b 
axaskuBy tncaaafol, etpedaHy if the blood 
pfcoure Is clevsted. Undoubtedly preoperaChT 
Ueeding of tbe patient uaed to be dooe too fie 
qocntlr I remember Dr (iaey IVooda pee 
operatlTe ordeia were frequently ready to 
take 100 cubic centlmetera of Uood Joit before 
the opeiatioo 

I recall tbe caae of a friend of mlfw^ wbo bad a 
glaocma in lu early ttagea. He very moefa whbni 
to be relieved of the neceadt) of otlng dmpi and 
aa the drop* cBd not perfectly ooutrul tbe tenakn 
at an tlmo, It was fdt wise to operate. A sfiople 
Irldeneldris was done without cmpUcatloQS. On 
the •ecood night be hit the eye with hla band 
while asleep a^ thu was foQoi^ by some j*<i" 
Tbe next morning a small amount ^ blood was 
found IS tbe satmor chamber Tbe bfeei£og cm* 
tinoed until tbe chamber was neartv filled with 
blood and on tbe fourth day a tmall tmcKhudoo 
was glrcn him before the ciiMmber was opened to 
irrigate. transfodoa was repeated and be had 
i» rurtber axnpQcatknL 

Thb matter of poatoperatnw bleeding that 
occurs ipoD Caneoualy Is of t en of gra ve concern and 
r;<T1i for tbe co-operatkn of an internist who Is 
studying bematology Small transfoslQei of 100 
cubic centimeters or tbereabouls repeated dai^ 
are often of great benefit. I hare not fcamd cal 
dum therapy as beneficial as scene have clahned 
It to be Should tbe blood remain in the anterior 
rhamlnT for any length of ti m e there results a 
blood ftainlof of tbe cornea. I make It a practice 
to erraatelt about the seventh day unless bj 
that time it seems to be disappearing 

PostopeiatlN-e gUocuena Is co ndi tion that we 
would see leas often ii we would study our cases 
thoroughly from the standpoint of unearthing a 
very early glaocoma. If we find an early glso- 
mma I bcUevc that it IS I point of wisdom to do 
a deep root Iridectomy prellininan to a cataract 
extraction. Tl* faifcctomy should be complete If 
it ti found that the poptl will not dilate wdl 
during the podiminaiy stud) I behere that the 
tooocncter U not osed ooe leotb as much as it 


■htnld be In our prcOmloary rrrmtrrtiVM ^ 
this paper we cannot lake up wfaat cemtitnin a 
thoTcn^ examtnarioo of the eyes but sufficr k to 
say that we cannot make such an rcamlaatlcD b 
I Of s days. When we do find that there b i 
postoperative glaucoma, natnral^ there are ems- 
lencting m ea sur a whihh should be uLen. Ooe 
of tbe nectSKirv procedurea is to <*Timini» the hrs 
first with tbe slit lamp and a very fine Iwam nd 
second, with a goruoscoplc contact gksL Ceni- 
osctjpy is ceming hto Its own slowly but suitiy 
Jnst as one learns mlausccipy first with km 
power Instnimcot, to one should learn gookbom 
nrst srfth a simple loupe arvt a good spot l%sL 
The higher tbe magnification and tbe more Inifr 
like the beam of light natniallv tbe greater the 
detail 

As a rule a postoperailrc glaucocna ibowi ip 
within a montn or 6 weeks ^ter tbe oomlkn. 
Sometlon it is benogfat on by continueu bstSh 
tlonof stmpine Oaraskoabyitcan besdecoatr 
ly cuntrolM by the use 1^ a miotic. Oftei, 
howt\Tt operauve me as cras art necesairr These 
inesjores win depend upon wfaat one secs with tbe 
gonloscope. If the Iro angle is well opra and 
there are no peripfaeiJiynchbe g«lotaEDT tsar 
be Cried. Tus b a very sbspfe cpmllon and oa 
be repeated many tiaa. Often a dngle eperatloe 
Isetfective ItDeednotBeccamnlybedeneiadn 
a ccetact but the rye rerust be tbcroagblr 
stiKhed with a ecu tact dais before it b at tenq i w 

If a pillar erf tbe fib b caught In the ccinesl 
wound and partknku^ If the anterior chamber a 
rather ahall^. cydotmlyab seems to me to be the 
logiaU operatoa. This also can be repeated * 
somber oi tbnes. We ofrulonsfly use air In^ 
In tbe anteiicr »ftw this cperatisi. 

The sir ahonld not be under great pre»re but 
this pro c e d ure pusfaca tbe iris and vitrecsB ssij 
trean tbe cornea. OrraakmslJy a trephl M^h fa 
order or an fildeadelds with or witlt«t sdertc 
tomy 

In ccfjwed people we are more apt to hare 
awnpfiatlcBS t lsB cfore our technique 
ertrarwtfinarfly acenrate and debcate In edered 
people are finJ that it Is better to do no oimcces- 
sarr operating 

Octuka^Uy we have to much pcoupetture 
rcactran that the parpiTbry trea b oednded er e 
have had loss of vitreous and the fib b * 
jreD op into the wound where It b 
We like the technique of making a peduwl 
hidsion In tbe lower fib m all cases , 

moderate amount of vitreous has been lost. Tto 

can be best done with the dc W ccker cr other 
fiiw sdiwis and we do It just before the brt>** 
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IS closed It should be earned weU down toward 
the root of the ins When this has not been done 
and the pupil is obstructed by exudate or by the 
ins being drawn well up toward the wound, after 
the eye is quiet a small subconjunctival mcision 
into the anterior chamber can be made from below 
and the ms root caught in a small ins forceps and 
drawn out so that an indectomy can be done 
The less done the less is the subsequent reaction 
There should be sufficient adrenalin used before 
the operation so that there will be httle or no 
bleeding into the anterior chamber 

Dehrium is one of the bugbears we must all deal 
with Recently a graduate of Rush Medical 
College, class of 1894, our history No D-4107, a 
man of astonishing vitahty, asked us to remove 
one of his cataracts When he became dehrious 
we removed the patch from the eye not operated 
upon, got him out of bed, and had his wife stay 
m the room with him, but all to no avail Then I 
found he had been gettmg a barbiturate The 
resident had just come on service and did not 
know that barbiturates occasionally cause a psy- 
chosis, particularly in elderly people A^en 
paraldehyde by rectum was substituted he slept 
like a child and awoke refreshed and m his right 
mmd 

We believe it important also to push fluids in 
elderly people, chipped ice, ginger ale, and often 
soda in small doses reduce the tendency to nausea 
and the tendency to dehydration Infection is 
more easily prevented than combatted We 
alwa} s take a culture 48 hours before any mtra- 
ocular surgery Small colonies of streptococa are 
occasionally overlooked on a 24 hour culture plate 


We lost an eye some years ago because of this and 
since then insist on a 48 hour culture One or two 
colomes of nonhemolytic staphylococcus do not 
cause us concern if the eyehds look normal and if 
we use I per cent silver nitrate just before the 
surgical procedures are begun It preapitates the 
protein in the conjunctival sac if left in the eye for 
30 seconds, it can then be washed out It tends to 
cloud the cornea temporanly 
We always test the patency of the lacnmal 
passages durmg our prehminar}’- survey Appro- 
pnate measures are taken when necessary Should 
the patient have a fever or should the eye be 
uncomfortable dunng the first 48 postoperative 
hours we do not hesitate to remove the bandage 
We first exarmne the dressmg and secretion at tlae 
hd borders If this examination suggests infection 
or if the upper hd is not normally wrmkled we 
carefully mspect the eye Smears and cultures are 
made Atropine and a mild antiseptic such as 
1 per dent aqueous mercurochrome and bichlonde 
ointment are used, the eyes are rebandaged and 
milk injections are given With the advances m 
chemotherapy our methods will undergo revision, 
I am sure We have given one patient sulfa- 
thiaaol, another had massive doses of x-ray, the 
former recovered, the latter did not 
I realize that many situations can anse that 
are not covered by these scattered remarks The 
mam idea that I would r\nsh to leave with you is 
that surger> should be preceded by most careful 
study of the pabent and when surgery is at- 
tempted one should bear in mind that the eye is a 
most delicate structure and reacts badly to care- 
lessness 



INFLAMMATION OF THE SALIVAR^ GLANDS 

VUGUSTLBECk \LD F \.CS New Rochelle, Vtw Fort; 


/ T Ihc rak of being traued of reverting lo 
L oU^uhkoed Dcooeodatnre the tertD In 
y flimmitloo, rather than la/ecti^ It 
racd in the lltk of ihh paper for the 
reuoo that toroe of the InfUrmnati^ coodltiont 
are anted by drngi and are not primarily aqaed 
by mkro-oqtanlimi. Tbe chief pnerpeae of the 
paper is to discuat the vanoos tj-pet of infectioD 
of the nfirai^ Rtanda. Until I began t reafiie 
that infeetkn of tbe aalivary glands tin op with 
and b realh a port of. Infccdon of the crrvkal 
ftvia ror coQCeptkn ot Infectkn of these gUndt 
was indeed ragoe 

Tbe p i o cea t maj be primary and Hmlted t the 
aalivary gbodi, or the i^bna im> became In- 
Tolved aecoodirilv in the coorae ^ a mtemlc 
diacase. In the latter IntUoce the Im-ofTOnent 
coottitiitaa campUarioa, and if it occurs daring 
an attack of t>'ph« fever It b none tbe ksa a case 
of typhoid fever and the record b hkd under that 
beadmr Gkevbe it b nooe the iesi a oae of 
puotitia, Thb moka literary invesdcatloe ifl£ 
aJt and the vitticbm a MdesnsU 

never a bride appOes. 

It thoold be remembered that there b a close 
Boalotolca] relationship of the aalivary giand and 
lymph nodes, lo the case of tbe parotid gland 
some lymph noda arc sitnated on the cafMote mod 
some are enmeshed in the gland Itself In the case 
of tbe sabmaxiOary |iaod tbe l^mph nodes tie oa 
capsoie. Thb rmtkxuhlp tagtests that It b 
pooibH that there may be Innammatory nreffiog 
at tbe kotkn of the ^rarv gland vh^ may at 
fim be wholly a lympbadenllb. I have ohserred 
triflamiiatorr nnriling over the «te of these 
glands, parotid and sabmiTflUrr from in/eetkn 
m tbe lymph twdes withoat marked biTnl -ement 
of the mfirarv gland pry cr Infectloo ina> 
Id -oh-e the giand seawkruy 

StanelnflammalwnsofthcaiE -ar^ glaada.par 
tkularly tbe parotid, re metastatic. Oslerdesig 
Dated these compUatlog and metaxtatK indam- 
mationa, ■ymptomatic paiotltb or parotid buba 


They are osuallv aente 

TlrTB arc serCTal ipedfic t>-pe5 of saltvary 
ffbnd inflamaiatlcc, cbleny mumps, nvtoparotid 
fe^ and ilikaba s disease or lyndrocie. 


» tW Th*^“7, 

r- w— -.1 Caa€n» ^ \«encu Cefett ct . 

'itntmbm J-7 s+j 


MUMPS— ETTtltVIC PUOTmi 
\ fall dbeusion of thb disease b not cood Ju e U 
neceserr but a few remarks are In order la tic 
first place mumps b a virus disease and b de£ 
nlteh epidemic. AD the aalivary glaradi may be 
loTorred cr ooly those of ooe cither rimol- 
tanernsly or bmetessioa Only ooe gbod may be 
loiuliTd. It b asoaHi acute bat oco^nxllf 
becomes chrooic due to typertrophT There b no 
topfmralkic. In the dbgnosb It b tinportant t 
ascertain the crHimce ^ any cases of m u mpi 
which the patient mat have contacted intiln 3 
vreka. An laqmry at the bealth department viS 
obtain Informatko as to the existed of knem 
cases of rniimpa. It shoold be retDmbertd that 
mumps often dereiops In patients after boapltah- 
alko for other lessens. In oor records there are 
a musher of instanm cf the devdopmeBt cf 
DKUiips durifif the convakscnice htn b)arin 
and operahon, Obvkralv the contact oenmd 
before the padaU sm ailmllted to the besjflai 
IV*ben the padnt b in the bcspiul for kngs 
period of dne the contact may be unde bn 
vultcrs. 

It b difficult to find the re co rds aJ U would 
DecesdUte perosal of (hoosands of hbtocies. I 
was able to find the foQowlng One case devel- 
oped the day alter toosll and adenoad opentkn, 
and I am cpjite certain tbae were more ooe ca* 
deveieped after fracture of the lenmr coc case 
after fajee injurv and one i r dare after an acute 
opper respiraloiy inleclion. Two other cases, 
■uteri, who were admitted to be treated for an 
upper respfratorv Inbctloo with twoBco cervical 
rands, developed tyjacal signs of mumps 00 the 
dai after admtssioQ. 

A compbaUngordiilb a tairiv frequent Sc^ 
umca the lacrimal glands are m ‘ol ed Riiriy 
symptoca referable t the pancreas appear Dm 
mf the ccovalesctoce of ooe of my deep a» 
Inhretkn ones, a young man at bocnc after bcalm 
waa complete nrcUlM of the re«o of the pare** 
gland on the same iwe c cnu Te u with ckvatfcn « 
tempentore. At first tc was thought tha t a recar 
rence of the deep neck Infection was In 
bu I in 48 hours an ortlu lb appeared, foOowrdbs 
day or two by epigastric pain and 
nausea and vomiting which acre 
pancrealitu. Tbe premrd contact 
room visitoe while In the bcspital Thb and tbe 
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following case history are recited to demonstrate 
that the complications of mumps may be formid- 
able and may bring about severe life-long handi- 
caps Everj^ otologist recognizes the importance 
of mumps as a cause of deafness, usually bilateral 
From involvement of the testicles there may 
come sterility, from involvement of the ear laby- 
rinths there may come deafness, from involve- 
ment of the nervous system — brain, or meninges — 
there may come death If death occurs it is most 
frequentlj' from cerebral complications 
Nen'ous system involvements should be ac- 
corded all the care and respect that are due any 
involvement of the central nervous system The 
following is an example During the past year one 
patient with a cerebral complication caused bj' 
mumps was treated at the New Rochelle Hospital 
An adult male about 45 years of age was admitted 
to the hospital 10 days after the onset of an attack 
of mumps and 1 day after he had been allowed out 
of bed On the day of admission he was suddenlj' 
taken with severe headache and vomiting which 
continued during the day with increasing seventy 
The morning temperature was normal, climbing 
rapidly during the dax to 103 degrees F when 
admitted to the hospital At this time there was 
also rigiditi of the neck and inflammatory areola 
at Stenson’s duct orifices The spinal fluid showed 
721 cells 94 per cent Ijmphocvtes, 6 per cent 
poljnuclears, no organisms on smear or culture 
Bj’’ the third day the temperature had gradually 
come down to normal with subsidence of snnp- 
toms, and the patient was discharged at the end of 
2 weeks This patient w as much depressed men- 
tallv and was considcrablj more ill than his chart 
indicated The diagnosis w as mumps virus menin- 
gitis A prolonged rest of 3 months w as prescribed 

U\ EOPAROTID FE\ ER 

Icxtbooks describe a condition called u\co- 
Iiirolid fe\er in which, as its name implies, there 
is a painless enlargement of both parotid glands 
wiUi inflammation of the uaeal tract of each c\c 
Ihectiolog) IS unknown The mortalit) is about 
5 per cent 1 he swelling is firm and nodular, and 
usualh subsides after sonic weeks or months 
Mso there is a low grade fever Sometimes there 
IS jircscnt one or more of the following poh dipsia, 
poKuna, pohncuntis, facial parahsis, burning 
sensation m the tongue, swelling of the lacnmil 
glands, and general adcnojiathi with siilcnomeg- 
d\ \ isual defects arc apt to be prominent and 
IKrniinent It occurs in the second ind third 
flccadcs of life 1 ubcrculosis has been accused of 
bung tlu c luse hut this has not been proved 
Ireitmcnt is purch svmptomilic 1 he sulfo- 


namide drugs might be tried I have never seen 
a case of uveoparotid fever, and hav^e based mv 
description on what I have read in the books 
My conclusion is that it is not common 

Mikulicz’s disease or syndrome 

Any reference to Mikulicz’s disease without an 
etpression of admiration for the masterlv scien- 
tific description by Mikulicz in his original paper 
would be a regrettable omission A delightful 
experience is in store for the physician wEo will 
take the trouble to read that paper in the original 
as translated m Medical Classics, vol 2, October, 
1937 To add to the wonder of the description, 
microscopic characteristics and blood count ex- 
aminations were included when it was written, 
about 53 years ago, betw'een 1888 and 1892 

The syndrome consists of symmetneal enlarge- 
ment of the lacnmal and sahvary glands and 
sometimes also of the accessory glands in the hard 
palate and tongue Enlargement of the lacrimal 
glands IS usually the first to appear but occa- 
sionally the enlargement of the sahvarj' glands 
appears first, and sometimes only the lacrimal 
glands are involved The swelling is firm, smooth, 
painless, not tender, and not adherent to the sur- 
rounding structures Cecil states that sometimes 
there is splenomegaly and local or general lymph 
adenosis Microscopic characteristics resemble 
IjTTiphoma The same source also states that m 
one of two cases observ'ed there was general 
IVTiiphadenosis with biopsy showing lymphosar- 
coma, the other patient recovering after antiluetic 
medication It has occurred in diabetes Hvpo- 
thjToidism has also been observ'ed with recover} 
after th}T0id medication The facial appearance 
Is rather characteristic, almost grotesque, what 
with the swollen evelids, the prominent jowls and 
the head thrown backward for vision Naturallv 
the patient is not pleased with his appearance, 
but he complains mosth of the interference with 
vision caused bv the ptosed and puffed out evc- 
hds In no instance has a definite cause been 
ascertained Surgical removal in selected cases 
has been successful, and so also has roentgen-rav 
therapv 

The following is a much abbreviated summan 
of Mikulicz’s onginal paper (i) The lacrimal 
glands are usuallv involved first, followed later 
bv mvolvTment of the submaxillanes and paro 
tids, (2) the patient runs an afebnlc course, (3) 
the IvTnphatics are not involved, (4) the spleen is 
not enlarged, (5) there is no leucoev to«is nor other 
change in the blood count, (6) the disease is not 
a new growth, (7) the parenchvmal cdls (-^ecrc- 
lorv) arc not involved, (S) the di>=case is charac- 
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tf rfg d b) A roond ccD (hmpbocjtk) [ofiltntka 
In tbe btendtial coaaccti>'e rittac ■trocturc. with 
tnoToe In tbe tnunnt of co ci D c ttI \T tbnre (9) It 
b CBcntbllj a cbrook low grade, and not an 
anrte, proceu, (zo) it h oat tjTtaaic—iOkalia 
did not consider it bematogcocoa In origin (ii) 
be befie\'ed tbe aiantire factor to be Id- 
fectiooi or paiasitlc pfcccJ i In tbe broadeat acme 
of the wuru- 

Tbe ecBton of iftduaJ Otmes wrote the fol 


kaat nocaente, and the patlenta ere otbff'bf 
appumUy healthy 

Several yeara ago I obaored a patioi t, a 


lownif nmuxtaiy 
wnl ^Vr. 


of further cnl^tenmcnt. AppartoUy tD tbe 
cases srUch JlfkuGa obier%-ed wne dinmlc <w at 


woman aged 53 yea ra, with 1 low grade KO»P- 
purathw fnrofremeot of tbe baimJ and 


*^*0 know onfy that the dbease teems to he a 
ow grade infecdoo of the bcrimal and adhrary 


glands, bot with rather acute aboonnafilics^ 

tber lyttema. I regarded tbe Ucnmtl and aair 

aiy manlfestaiicna u SOknlici 1 lyrxiioinc 

In tbe course of an acute IlloesaiBheicd fa y 
a anue acute anpporatfve and deeratfre 
Btii. 


f the lacrimal and MlhraTy 


„ , meodmg over a kng period wlthpoMlbfe 

span taneous tennina tkm andoever caoiiog death. 

Little has been added to the nb)^ lince 
ilEkullcz a contiibadoci and the proUm admits 


n* {Odcm rrtodrf orw penod erf 4 
Uch diDt tiei parWt erf p»eat hmlmf 
Erfttat frrfjaJtric ailrfhotid to ti* UhaaT"*^*^ 
^ nd nu> b tta krmrr tMicM rtfiai. TMR ” 


hn, aad paa b tbs kmer i^fkl cbo* rtsfa a- 
t kjuualw Jt — etTenadryawcrftWwi y a.— 

wtjch p inpt ea w«« D*t rwtfcf d by Miiano ** 
bets pfTwnt b any erf kia caws ^ 


z observed were dtroalc <w at 
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grees, the pulse running between 90 and no Both tonsils 
were nddled with multiple crypt abscesses, all probably 
connectmg with each other and contammg purulent exu 
date There was also a vesicular rash, later becommg 
pustular, on the hands, chest, neck, scalp, and feet caused 
by Moniha albicans mfection which yielded readily to 
treatment consistmg of local apphcabon of gentian violet, 
by the dermatologist No fungus forms w ere observed in 
the smear or the culture taken from the tonsils Tonsil 
culture showed Staphylococcus aureus and Micrococcus 
catarrhahs On adirussion to the hospital the blood mdi 
cated sepsis, wuth count as follows leucocytes, 21,650, 
polymorphonuclears, 81 per cent of which young forms 
number^ 28 per cent, lymphocytes, 16 5 per cent, eosino 
philes, I s per cent, large mononuclears, r o per cent, 

I metamyelocyte, toxic granules in an occasional poly- 
nuclear cell, no anemia The sepsis was attnbuted to the 
severe throat mfection It gradually subsided Roentgeno 
graphic examination of the bihary tract after mtraVenous 
injection of dye showed fadure to outhne or visualize a 
gall bladder shadow and seemed to mdicate a pathological 
process the identity of which was never determined I 
suspect It might have been pancreatic 
On several occasions patient complamed of pain m one 
knee jomt Blood sugar was 138 milligrams Wassermann 
reaction was negative, blood culture, negative, urme sugar- 
free The patient received a variety of therapy mcluding 
potassium iodide, small stimulatmg doses of insuhn, sahcyl- 
ates, bismuth, mixed vitarmns, caroid and bile, no part of 
which can be said to be wholly responsible for her recovery 
At first the tonsds were so swollen that they touched each 
other m the raidhne, giving nse to a type of noisy breathmg 
with some dyspnea and at times some cyanosis This was 
completely reheved by insertion of a pharyngeal airway 
When the tonsillar mflammation and swelhng had subsidw 
the swelhng of the lacrimal and sahvary glands began to 
subside She was discharged from the hospital at the end of 
about 4 weeks with some lacrimal and sahvary swelhng still 
present The xerostomia was stdl present, but had Himin 
ished considerably This was the driest mouth I have ever 
seen It distressM the patient very much 
One month after discharge from the hospital the tonsds 
w ere removed, and smce then there has been no return of 
the syndrome The family doctor states that the tonsd- 
lectomy cured her The laboratory was not requested to 
section and examme these tonsils, an oversight which I 
regret very keenly At the time of the tonsd operation 
there was stdl present a mdd xerostomia 

In the literature the ophthalmologist is the 
most frequently found author on the subject of 
MiLulicz’s syndrome This will probably contmue 
to be the case, as the swelhng of the lacrimal 
glands constitutes the most annoymg manifesta- 
tion, and ophthalmological examination is sought 
early Occasionally the lacnmal glands are m- 
volved in mumps, but a diagnosis of MiLubcz’s 
syndrome is usually jusbfied when the lacnmal 
and saluuiiy glands are simultaneously mvolved 
with nonpamful and nontender swelling If occur- 
ring durmg an epidemic of mumps it should be 
treated as mumps Until further enhghtenment 
on the cause of the disease is forthcommg one 
cannot be more definite Because of its micro- 
scopic resemblance to lynnphoma and lymphosar- 
coma It has been charactenzed as a new -growth 



Fig 2 Roentgenogram of typical small calculus m 
Wharton’s duct on mtraoral film 


The evidence is otherwise against it A pomt of 
differentiation from mumps is that with mumps 
there is leucocytosis with lymphocytosis Another 
pomt IS that in the absence of other conditions 
Mikuhcz’s syndrome is afebrile Simultaneous 
acute inflammatory involvements elsewhere, as 
for example tonsilhtis, would be expected to alter 
the blood count For the present it may be stated 
that simultaneous swelhng of the lacnmal and 
sahvary glands without acute inflammation, fever, 
or pain, and with no related general pathology 
may be regarded as Mikuhcz’s syndrome 

miXAMMATION OF THE SALIVARY GLANDS 
CAUSED BY DRUGS 

Inflammation of the sahvary glands caused by 
drugs may be acute or chronic The parotid is 
most frequently mvolved Involvement of the 
sahvary glands is manifested by swelhng, discom- 
fort, and alteration of function References to this 
condition m the books are found under the cap- 
tions, ptyabsm, sahvation, sialosis, sialorrhea— 
synonyms for increased quantity of secretion, and 
xerostomia, apty’alism, ohgosiaha — synonyms for 
decreased quantity of secretion In these cases 
the mtensity of symptoms m the mouth from the 
stomatitisovershadows the symptomsm theglands 
Mercunalism is the best example As an entity it 
rarely needs consideration The treatment is 
symptomatic and abstinence from the drug 
Among the drugs that cause an increased output 
of sahva are mercury , gold, copper, iodine, jabo- 
randi, muscarine, tobacco, brormdes, arsemc, po- 
tassium chlorate, pilocarpme, bismuth, and lead 
Among those that decrease the secretion are 
opiates and belladonna Personally' I have had 
no experience with drug poisonmg Years ago I 
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sepsis The retromandibular process or extension 
of the gland forms part of the external wall of the 
pharyngomaxillary fossa and at its end is devoid 
of fascia The pharyngomaxillary fossa is divided 
into two unequal parts or compartments by Hie 
structures attached to the styloid process That 
part situated m front of these is the anterior com- 
partment, and that behmd is the posterior com- 
partment The great vessels and their sheath are 
situated m the postenor compartment Infection 
in the pharyngomaxillary fossa quickly mvolves 
the parotid gl^d and when this occurs the infec- 
tion IS both withm and without the capsule 
Infection m the antenor compartment of the 
pharyngomaxillary fossa gives an unmistakable 
tnad of signs, viz , swelhng of that lateral phaiyn- 
geal wall with protrusion inward of the tonsd 
fossa and tonsil, tnsmus, and swelhng of the 
parotid gland If, dunng the course of a deep 
parapharyngeal infection, swelhng of the parotid 
gland region occurs with these other signs one 
may be sure of infection in the pharyngomaxillary 
space The inflamm atory swelhng of the parotid 
gland mcreases the tnsmus and mtensifies the pam 
on chewmg because of its relationship with the 
neck and ramus of the jaw Otalgia is not an 
uncommon symptom, and for the same reason In 
primary inflammation, like mumps, limited stnct- 
ly to Ae parotid gland I have never observed 
swelhng of the lateral pharyngeal wall Swelhng 
of contacting or neighbonng lymph nodes is pres- 
ent and if ^ose m the upper adjacent cervical 
regions are involved the parotid swelhng is con- 
tinuous with the cervical swelhng lower down 
Tenderness is present over the whole area of 
swelhng It frequently happens that abscess in 
and about the parotid gland ruptures mto the 
external auditory canal I have seen this twice m 
deep neck infections and once when the parotid 
gland abscess occurred dunng severe mflamma- 
tory disease of the colon Simpson has reported 
the occurrence in pharyngomaxillary infection 
Sometimes a suppurative otitis media is the cause 
of suppurative parotitis 

T/te trcalmcnt consists of drainage of the pltaryn- 
gomaxtllary abscess This is followed by subsid- 
ence of the parotid and cervical swelling, though 
occasionally a cervical gland abscess will form and 
require drainage I have not observed a faaal 
nerve paralysis m these acute mfecUons, though 
it IS appreciated that such an event is possible I 
have seen and drained primary abscess of the 
parotid gland which I strongly suspected to have 
been entirely lymph node in ongm Such mfec- 
tions are strictly localized The submaxillary 
sahvary glands are more commonly mvolved with 


lymph node abscesses than are the parotid glands 
In relation with the capsule of the submaxillary 
gland there are several lymph nodes which receive 
drainage from the tongue, floor of the mouth, 
teeth, and alveolar process of the mandible When 
these nodes are inflamed and swollen the appear-' 
ance is the same as when the salivary gland is 
inflamed and swollen, m fact some inflammation 
of the salivary gland itself is unavoidable In 
practically all cases of the Ludwig’s angma type 
the submaxillary salivary glands are mvolved, and 
sometimes during the convalescence after incision 
and dramage the glands are hterally lying m a pool 
of pus Infection m the submaxiUary region from 
whatever cause practically always mvolves the 
submaxillary sahvary glands, one or both This 
gland IS much more loosely held m its recess than 
the parotid gland, and as its postenor end is bent 
around the postenor border of the mylohyoid 
muscle, part of the gland is located m the mouth 
floor above the muscle It is to be seen that the 
gland may thus be a direct avenue of infection 
from mouth to neck From this it is also seen that 
it is a direct avenue of approach m the search for 
pus Excision of the gland is practiced as a dram- 
age measure espeaally, as will be mentioned later, 
when there are calcuh m the gland Occasionally 
one sees an acute infection of the subhngual 
sahvary gland, but it is not so common It occurs 
with or without calculus formation The cause is 
not always ascertainable It may be secondary to 
dental infection I recenHy treated a patient with 
abscess of the subhngual gland, and no calculus 
nor dental pathology could be demonstrated by 
roentgenograms or otherwise Cyst formation, or 
ranula, occurs in the subhngual glands or ducts, 
and IS probably caused by low grade chrome 
inflammation In Ludwig’s angma with the pro- 
nounced inflammation m the floor of the mouth 
these glands are always mvolved, but this involve- 
ment IS completely overshadowed Acute and 
chrome mflarnmation of the salivary glands ma y 
be caused by disease of the dental region I have 
seen chronic inflammation of the parotid gland, 
with swelhng persistmg for several years, accom- 
panymg dental disease for which a third man- 
dibular molar had been extracted There occurred 
osteomyelitis of the alveolar process and on sev- 
eral occasions acute exacerbation of the chrome 
i nflamm ation m the gland Figures 3 and 4 show 
a small calculus m the postenor part of the gland 
and a large cyst m the antenor part on the buccal 
aspect The latter shows the large cyst and the 
duct outhned by mjected radiopaque material 
I have been somewhat impressed by observance 
of the frequency with which dental extraction has 
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There Is a rare type of acute primary anp- 
perative tnflM.TnrTg ttfm, usonlJ) Invahrog the pa 
rood f land. It occors in infants and young oiil- 
dien and even m the Devbocn. I fcave never 
observed a case Bock and PaceOa aod otben 
have reported it m tbe newborn, 
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Uon Cnlc and Manning suggest tint UiC'^ 
changes, described bj Bcs'y;\ and AAolbach, ma\ 
account to some extent for tlic infection in the 
gland 

single parotid gland is usu ilK in\ ol\ cd 1 he 
reasons gi\cn for liic fact that the subnn\illan 
glands arc not inaohcd arc that the normal and 
constant motihti of the tongue and floor of Uie 
mouth tends to keep the duct dear of accumula- 
tions, and also bccau‘=c the secretion from the 
submaxdlancs contains mucin, a substance which 
has bactcnadal acUon The occurrence of a com- 
phoiting sjanptomatic parotitis is alwaas of seri- 
ous significance and immedntclj calls for a guard- 
ed prognosis It occurs not infrcqucnth in the 
warfs of a general hospital Ccnl states that the 
mortalita is from 50 to 50 per cent Ctale and 
Manning had a mortalit) of 43 per cent in 23 
eases requinng surgical drainage In 37 patients 
not operated upon the mortalita was 11 per ccnl 
In 3 eases death v as attributed dircctl\ to the 
parotitis, in 2 eases the parotitis w as contributor! , 
in the 10 remaining eases it had icn, little to do 
valh the death 

The onset is sudden with increased ek\ alion of 
temperature and toxemia ITiere is local swelling, 
tenderness, and pain, sometimes painful swallow- 
ing and otalgia, Cnlc and Alanmng state that 
“pain m the tcmpcromandibular joint on opening 
the mouth IS commonlj the initial snnplom, 
occurring as carl) as 6 or 8 hours licforc swelling 
of the gland ” If not aborted at this stage there 
occurs redness of the sIm and fluctuation from 
abscess formation In i of m) eases this redness 
took on a rustincss of color almost like iron rust 
I haac wondered whether this is to be explained 
on the basis of its closeness to the o\crl)ang skin 
just below and in front of the lobe of the car In 
another place I have referred to the difficult) of 
dissecUng the fascia of the gland away from the 
oaerl)ang superfiaal fascia, tlic 2 being quite 
adherent In some cases suppurative localization 
takes place a er) slowl) In others abscess forma- 
tion IS rapid WTien abscess has formed, large 
inasions are not nccessar)' provided they go 
through the capsule Incision should be wathhcld 
until one is certain that there is suppuration 
Spontaneous rupture through the ovcrl)mg skin 
and occasionally into the canal of the car occurs if 
incision IS delayed too long Cnie and Planning 
state that if roentgen therapy is applied as soon as 
any S)Tnptoms arc recognizable the prognosis is 
much better in that many will not go on to sup- 
puration They consider the v-ray treatment very 
mportant m the earliest stage, day or night 
Later its efficacy is much diminished or nullified 



V noloj oroini MinutCf alter dtuQ 

bclo c lu'fo Ko olo 

d up 

Hi, s Clnrt show ing 5ulfnlhmrol concentration in llic 
salm with a lilood concentntion of s to 8 millii,rams per 
cent. \oIc thot the greatest amount appears 15 minutes 
after the dose w as gi\ cn 

Radium has also been adtocalcd Prcopcrative 
and poslopcnitnc oral Jngienc is of the greatest 
importance Cleansing of the mouth and teeth by 
muscular action and sumulalion of the free flow of 
salm, b) the use of chewing gum is also of con- 
siderable \ nine Administration of xntamins, espe- 
cialK Mtamm A, is also recommended because of 
Its influence on the metabolism of epithelium 
Otherwase the treatment of the parotid gland con- 
dition consists of the same measures, surgical or 
nonsurgical, used for an) localized suppuration, 
but Ircmcndousl) influenced bt factors imposed 
b) the pnmar) condition It 15 ver) advisable 
to begin the administration of a sulfonamide 
preparation 48 hours before the performance of 
the abdominal or pelvic operation, especially one 
on the colon, and to continue the administration 
at least tliat long after the operation Since the 
advent of the sulfonamide dcriv'ativcs, man) of 
these dire clinical conditions should be much amel- 
iorated, if not actually controlled, by chemo- 
therapy 

I was able to find records of 5 cases of S)Tiipto- 
malic parotitis in our hospital files Our filing 
records do not include complications, which makes 
It necessary to rely somewhat upon recollection 
The anlcccdcnt conditions were as follows (i) 
gastric ulcer, died, (2) cesarean section w'ltli sub- 
sequent infection, died, (3) acute hemorrhagic 
nephritis, recovered, (4) colitis with ileostomy- 
parotid abscess ruptured spontaneously and 
healed, patient still living but very lU, (5) salpingo- 
oophorectomy, bilateral, also subtotal hysterec- 
tomy and appendectomy, recovered Two of the 
five died 

In summing up one may reasonably state that 
tlic development of symptomatic parotitis is often 
contributor) to the death of the patient, and al- 
ways renders the prognosis of the source disease 
graver 
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to mind, njej differ In no cMenlt^ way Irwo 
those not so prcrroked sod src sob^ to the 
l o di a tkos to fir ts treatmeot b copccmc d . Ill* 
iho pcmfbtc thit i litent dentil Infectloci, wIm 
bteiiered with or H^ted op by dentil ertiu 
dco. Buy be the now of the icote ezicerfaitlofi. 
Ihe relitkcLihip ihoold be borne te mlod In the 
diSemitkl cfi^oitk r^doctihlp, (flifoostk 
roent^CDOfmos of both the ducts ind gitada tad 
fibaa of the 5iv to esdode beginning osttooiycUtli 
shooid be made. 

icurr frcoxDtiv moirm 
Oiler aBed icnte Kctnbry pirotltli sympto- 
midc porodth or pirotkl ^ba. It h aerer 
mlmiry ind Is ihmys i comphcitiDg puotltli. 
It ocean daring the s ever e (ebnk diseisei soch is 
tyi^wbh typh^ pcftnoonli, lod sep tk cmli. 
Now thit tj^bold icTW h 1 cmpintiTdy r»xe 
(fiseiae In tnn port of the world, it o c e an most 
freqaentiy ifler sever e de W Bu tfa g ihdofiilnjJ or 
pelTK <Qkwr or in^ruT Osier itited thit It socne- 
time* octnn tiler tcJiiTV «fisnse, or tODperwy 
derugomt of the gealtil orgini, lod tw by 
toaporuy derugetmt Is tnemt iG^t lajories or 
oitsnl proeesKS'-a iSght blow oq the 
intradoctloa of i pesHuy caeostruitlaa. or preg 
niiic> In sodb cues the exict toode ol brrafve* 
ment Is obtenre. In Iict, knowledge o( the exict 
pathwiy of Ifivolv'emeot from the primixy pcJvIc 
or ihdconlQid disetse to the gknd b not yet esub- 
fifhed. Two pithwiyi cccoe under coczsdendoa 
—the blood stream lad the doct tyslem of the 
gttrvt That the blood stmm la not ihny* the 
pithwiy b Indicated by the fact thit the kind of 
infecting orginbms t e t.\ r \ e i e d frcct the ibscess 
in t^ pind a not ihriyi the Mine u the kind of 
orginicits foond in the prorodtive so urce is for 
' ’ rtync hss in ' 


entople, poeamadi. Wyne hss made the fol- 
lowing otoervatke *Tbm b nothing in the 
ivi£w evidence to nggest thit pneioDOCOccal 
parodtb b tpecklly prrxie to irbe in piticDts 
with prerred poeunijcoccil Inf ectkms. When icu te 
par^tb d c T cl opi during the cmne oI peteomo- 
fp crs l cf the ht^ U b ilmpst invmrlably 

oosed by the SUidiylocDixas lareus and not 
thepDeomocDccus If the inlecticu crigimtes In 
the mooth, ind It b quite likdy tbit Tt does In 
most the expbratkD b e ce mes ihiqde, bot 
even In t>at erent sometUng oust happen to the 
gkod which groitlT lowers fa fcsirtiace and m»d 
eti It more toscrptJblc to my Infection whlda nay 
be present in the moQtiL It b weO known that fai 


severe debfllating ObeM of my kind the 
becomes septic even when It ww not septk beim 
the nice». 

•j^crazoLoor 

Jlcmben of the pyogenic grm cf cepobw 
lie the most Ireqnent Invidcn. The itapbjloccc 
css group b found most copimcnly esp^diDr the 
Saj^lococcQs lareui. The stieptococcut pusp 
b the next In order of frtqoen^ ibotbepncsao- 
cocem. Tbb b to be expected a lUs py eg c ak 
/iiwp b most ccanmonly pnatnt la the aceii. 
The typbdd bacUha wtm^ be nure ctnaoaD}} 
foond if t>7}hoid fever were cow mart prmioL 
By sray of digiessfon I should like, wfaBt oo tk 
subject of bscterlokvy to refer to the tjpei of 
crganbms wbldi are found In primiry blectiaos 
In addition to the p y og en ic poop thOT ire totx- 
tfanes found fungi cf whkh the ray ftnges of 
ictinofflytosis b ^ paiticniar InporCacce la igd- 
colUusJ (fiiLrkti. tn my experknee ben lo the 
East ictlaomyims In the mouth b very nrr bet 
It b posdUe that 1 have overlooked some cuei. 
The tobocfebsdlhasmd tbespIrCLinnofsypihlEs 
m ociaiiiwaj Invaders. Beeanse of their btipai 
p rtse oc e la t^ inoath the hEd-spfroehete oma- 
tsns of Macsat'i ugba ire pcwdhb bvsnen, 
tbou^ 1 bare never ictnaBy daponst rated thra 
la talmiy Infection. 

That then b m eVaaent of selectivity b tw 

o coij - jtr i t e of parotids from the miTDCtCTatnesd 
abdominal uid peMc disease b suggested by tk 
ltd that U seems to be raore ctsiuuoo liter s® 
gcry of the cdoD Crile and Manning, fn “ 
the best popes co this subject, reported ttotovg 
haUuf llw r»Miif r cgnpHra ring paJotftfaw.w lid 
ifticr coloo su/geiy Toe InckCace of putties b 
gcaeril migt^ at the Ocrtland CHiuc wu i b 
isoocaset. In colon sargery the ladd eoce w i 
tn 1J5 cases. After abdomtooperiDesl i«cti»* 
of the rectum the faiddeace was i la so ares 
They ibo "'•te the statement with 
edoMgy that “modem cpfafcn bvws tie dado 
gencus theory . 

Vitamin A de fk feocy has been shown to obw 
atrophy of the epfthcuil Hnirrg ctlb of ms^® 
Uw epithefiil itmctniti, tncfejdiag If* 
flindi, genltourlnan tract, reminicry tneh®® 
cornea of the eye r oDowing the itni^ ti®* 
from the Donnti stintlfied eckj au 
cdbmtokeiadnked celb whkh desgou mteim 
saomolite in the docti and acini fomuag >"****^ 
whkh cause obttroafcn. A cflnbbhed seactK° 
sad aovlkn of divs remits and theiebi}^ 
oftbemouth. In the prtseoct cf bwrteitt 
ate present In the duct thb b the start <■ 
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The onfice of the duct is inflamed and promment, 
and m most cases a stone in Wharton’s duct can 
be palpated with the finger In the case of Sten- 
son’s duct this will depend on its proximity to the 
duct orifice Farther back than where the duct 
goes through the buccmator muscle it would prob- 
ably not be palpable unless very large Roent- 
genography, mcluding exposure on an intraoral 
film, m my opimon is very valuable In former 
years before the development of the precise roent- 
gen technique of today it was often disappomtmg 
Sialograph after injection of radiopaque solution, 

I to 3 cubic centimeters, has m my expenence 
helped to diSerentiate between a duct and a gland 
calculus It should not be done durmg an acute 
exacerbation It is particularly helpful m the 
parotid duct and gland cases I see no objection 
to careful probing except durmg acute exacerba- 
tions It may be done m both Stenson’s and 
Wharton’s ducts, and is sometimes very helpful 
If the duct IS traumatized by rough manipulations 
an acute inflammation may be preapitated I 
have recently considered the feasibihty of mject- 
mg I to 3 cubic centimeters of a sulfonamide solu- 
tion into Stenson’s or Wharton’s duct for these 
inflammatory conditions m which the calculus is 
m the gland or in which there is no calculus m the 
duct To date I have not done so 

PATHOLOGX 

Sometimes a calculus is extruded by erosion and 
formation of fistula, usually into the mouth but 
occasionally through the skm It was submax- 
illary m all reported cases If it occurs exter- 
nally branchial and thyroglossal fistulas must be 
excluded Calculi usually occur smgly but may 
occur m numbers Most of them are smooth but 
m one of my cases it was so rough and so firmly 
attached to the walls of the duct that it was 
necessary to detach it by sharp dissection It 
had a surface smular to the rough irregular sur- 
face of an inferior turbinate bone If the ob- 
struction IS complete, cystic dilatation of the 
duct behind it occurs, and congestion followed 
by atrophy takes place m the gland structure In 
the duct Itself there occur congestion, petechial 
hemorrhages, granulations, and fibrosis 

The followmg is a pathological report from one 
of my cases of chronic inflammation of the right 
submaxillary gland with calculi in the gland I 
quote from pathologist’s report 

“Gross exammaUon A submaxillary gland 6 by 4 bj 2 
ccntuDclers m sue. It has been cut in the longitudinal 
P^^ae, ejtposing tu 0 small calcuh deep m the substance of 
tnc gland The cut surface is pinkish yellow in color and 
has coarsely lobular markings 


“Histologic examination Sections show acute and chron- 
ic mflpmmntory changes in submaxillary gland with pro- 
liferation of small ducts and compression and distortion of 
the gland alveoh Many small ducts contain purulent exu- 
date The uniform lobulation, the marked inflammatory 
changes and the presence of calcuh make it appear proper 
to classify the ctou th as a salivary duct adenoma 
“Diagnosis (i) submaxillary gland duct adenoma, fa) 
acute and chrome inflammation, submaxillary gland, (3) 
submaxillary gland calcuh ” 

Another of our cases carries the followmg histo- 
logical report No calculi were present m this one 

“Sections show greatly distorted submaxillary gland, 
with obliteration of gland umts and productive inflam- 
matory products bettveen atrophic gland units There is no 
evidence of tumor Diagnosis Chronic mflammation, 
submaxillary gland ” 

Citation of more examples would be needless 
repetition, as these serve to show the t3ipical 
pathology Henke and Lubarsch, quoted by New 
and Harper described these two types of chronic 
inflammation of the salivary glands, designatmg 
them chrome exudaDve and dironic productive, 
respectively Fibrosis is as good a name for the 
latter vanety and is more descnptive Cysts, 
quite large, also form occasionally I now have 
under observation one such case m which the 
cyst was excised from the inside of the mouth It 
was situated m the antenor part of the parotid 
gland 

TREATMENT 

Treatment is m most mstances surgical but 
should not be done durmg acute exacerbations If 
there is acute inflammation hot fomentations 
externally with hot saline mouth wash are valu- 
able Administration of the sulfonamide deriva- 
tives, preferably sulfathiazol or sulfadiazme, is 
advisable, and otherwise any symptomatic treat- 
ment that may be indicated Probing should not 
be done dunng acute exacerbations When the 
acute attack has completely subsided, usually 
after several weeks, the calculus may be removed 
or the gland exased as indicated For probmg 
the duct (Wharton’s) or removmg a calculus I 
prefer to immobilize the duct at its onfice m the 
papilla with two silk retraction sutures as sug- 
gested by me m 1934 and here illustrated in 
Figure I Immobibzmg the calculus against the 
inner side of the jaw with the finger, and cut- 
ting down upon it directly is the most com- 
monly employed method of removal When the 
calculus is small it is not always easily palpated, 
in which case cutting directly down upon it is 
sometimes difiicult When traction is made with 
properly placed sdk sutures the onfice is con- 
verted mto a long sht mto which it is extremely 
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atso'oc bcnjocuAHOK or tiii tAUTAXY ouunM 

In the mijority of fantartcta Doo«)cd6c cbitmk 
tnflAa nation ocror* with caJazhu fonoatlao, ukI 
tcnte cxkcrrlntkns uke place freqaentlj Ex 
crpt during tnch exxceclatxfu It cauM do tnw 
bieticeplurelljiif aod*nglitdi»coci/oJt. Speo5c 
types CK dirook fnfUmnattoQ toaT be csiaed by 
mranps, tnberctiksls, ijphllis, Actmapyccgls and 
rhrmVah. TTtcse sho came aente InflimrrMttno* 
One «3r more of the ^sodi may be InTohTd. A 
type of nseoQs f unwr formation aocoetfraes 
occ nr i in bkrwm and '»lnd hatrunjent mosi- 
dans. Tbese gaseous tonun may contain porn 
lent material 

That ^rpe of chrocilc inflammatioo occntrlof 
with calcnli, either in the ^aoda or in the doirts, b 
the Quet copTnaoo. It It poKlhle that calcohn 
forma tko may be the primary cooditloo aa, for 
example the formatkio of solid conaetlon 
arotrad a foreign body tnch as a seed, pfect of 
tooth-p«:E, pfe« of £iii booe, etc In to^ cates 
chronk InBammatfon of the dnet and ^aod b 
iDeritable and sooner or Utrr as the coocretko 
iocretses in dte, more or kss constant or teter 
miUeot obttfoctloti to (he oqtdov of teaetkn 
retdts. The tigot of obs truetk o are btesdfied 
daring meal tlu vhra an Inoeued amoeot of 
teoe M O b caBed forth. Tbe are moeated 
tveOLog of and dbeemfort In the ghnd. Seme 
times there abo o c e m s ndden fitlhag of the mooth 
with a goih of ideated teoetkia. Then u tlto 
tvdUng and dbeemfort to tbe floor of the moath. 
Acnte Inflammatioa may occur toddenly with 
marked to o c u e in tbe teverity of the rrmptecna. 
Sodden obitnictioo in the presence of ooct stooe 
does the mne 

r«V-nn may form dttring tbe course of a ebnnk; 
Inflammatko and as an mcideiit in the process. 
In other words It may be tecondaiy The aaroe 
K-pe of inflanunatioo may not be accompanied by 
the farroaUcc of any caienS. It may b socn 
instances be Uksied Co the age-old problem of the 
pnofity of the hen or tbe egi ClhiksDy it may be 
rezanM as the tame cordon whether or not 
caJ^ arc present. It b probable that tomelimes 
there fa actually cakuhis fonoatkn present when 
It las not been demoostiatcd b> dbgaostic roent 
genogiam pikr to torgery 

hew and Harper harernblahed rahiable tta 
tlstici CO tin* subject. Tber ferod that in only 
6 j per cent of no cases of nonspecific chrook 
Inflammalion could they detnoostiate the pret- 
ence of r»l c tin Forty-two per cent of these were 
I c m erred from the doct, i 8 per cent from the 
gUnd thioogh tbe floor of the mouth, and In 4 pw 
cent tbe gtand was exebed wjth Its caJcuhis con- 


tent. Tbty state that dinlcally the rrr«fltl^ i; 
the same whether or not a stone fa prewst 
StatJfdci vary tomewhat as to the reblirt frr 
<peacy of fatnlvement of the seN-enJ gfarA ijj 
ODcts with and without calailL hcwtodlUrpei 
report the /oDowinf pertenUfe of faddmee cf 
sainnj) calcnli according to the gland or dnet 
Inaolv^ SuhsmudUaiy gland or ^ po 
cen^ the parotid gbzxi or dort, 4.3 per ant, tie 
SQbGngoal gland or duct, s J per cent Vt tidej 
reported as follows fubnuudiljuy 6yj per cent, 
parotid, fo.6 per cent tnhBnjmal, jfij per cat 
Ctygan reported 37 cases u foOowi BTartro'i 
duct, 5^ per cent tnbmaxfllary gbnd tisae, 
10.8 per cent, Stenson 1 dnet, IJ.5 pe cat, pa- 
rotid gbnd tbsM, t 7 pCT cent, suhliogoal dnet, 
10.8 per cent Barthofin^ do^ 1.7 per cnt. 
Bbir stated that the most cocamca kadco of 
saUvaiy calculi fa in tbe nlmaxlllary (Bhartao^ 
doct, bring more frequent there than is aSotho 
locations cushfned. That about terns It ^ It 
ocCTus in middle aged people, and accent to 
various wrilaa, fr^ two to ^ times » hN 
qoentiy in men u In wtasen. Corioedy the d|M 
sotouTflbry gbnd aia! doct are more ficqaaiiy 
bvolytd than the kfu 
In those Cases of rhnwitr (nfliffiTta tfiT wlthoot 
■tone hew and Harper report that tbsoheDatfi- 
biy ^ond was the most canmcBlr afiected. The 
Inoilenre was as foQcws nbrnsnnary gbnd, fe 
percent parotid gland rx.5 per cent, soUmgral 
glaDd TspcrcenL Of the 40 there were *7 wifa 
and It icmalea. In tB ol them tnbeictio<h> 
aypbO^ and tctiMmycosLi had been nrtod ed xi 
ctiologicml factccs. It abouM be noadhle to d»* 
oostraU nearly all soHraiy calcun by roentffoo- 
gram because they are etanpeaed rocatly c< caki- 
am caiboDate and caldnm phosphate. 
been stated that the saBva of the snbtnajSw 
salivary gbnds tm n higher petcenUgc cf 
and organic matter which should permit tie ^ 
chun salts In these cbods to be seen mere ^ 
tmctly <W» those m the calcuB of t he eth er 

glands. The factors which naie tirtar 

Ions on the Gogna] Hufict of the lower 
may also favor the fonnatk* of caktB b 
■ubmaxinary ducts and giandi. A hbtory « 

previous itiacis, sotncdines dating lack jears,* 

axDXDOuly eHdt^ Tbe most promloeo t 

tom or cotnploln t Is In temd ttfo t pain and 

of tbe gland caiaed by acnte exatetbatlgos- 
can be ex pteis t d from tbe duct by 
sore CD iht gbnd dnring acole axteertatwB^ 
nearly always when no aenU inflanunaU* » 
prc««t If tW ut cJmll In man*'. ^ 

11» -dth rtlinJ to tic puoUd uJ in «>"• 
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asj to pUB the md oL atroost any kind a email 
tnatruTocpt. They ol»o jItb rood tmm n >YfHr«rtnj> 
It ilHMld be rananbeTtd that the ranioc artey 
Hngnal vdo, and Unfvul Dcrre ait all oq the 
tooTO aide of the duct, aod the ref c ut vbes work 
Ibk m thb res^OTi cse iboold leork Urward the }aw 
ride ai modi as potribie to avoid theic s UiK tui ra. 
Exdrien of the aabmaalOaiT rtand la the Indicated 
pi oced nit wben the rland u acvtftJy invoJvtd, 
with or srlthont calcmai. This la coapuBthtly 
simple but ooe must identify \'tsaels and ae nc a, 
moat of which art In itlatlw with Its poatrifer 
and internal upeex, naiaefy the ^•ri3^ veb the 
Udal artery a^ the hypoglaaaal nerve deeply 
also, the Cognal oervt fadal oerve shoold 
be wtn ODt of tbc Mi. If an abaetti foona It 
■boold be drained, but exteorivt cfiaaecdoo for the 
removal of calculi ihonld not be done aotfl all 
acute Inflammallan mbaided. 

The foregoing appBes to the inbrctarilkiy ^aod 
The profUmi fi more compfiemted in the c&ae of 
the parotid glaod becaoae of anaUmkal locadm 
and relatlorohlps. The drainage tneftka for pa 
rodri abKxa ihoold never be oiade vtrtkaQy 
becaose It wHl cut aooas the branchea of the 
bdil Derm A borlsxiul IndalaD ptralleii the 
nerve braoebes and avoids thR Stensoe'a don 
perforates the bncdaitor namde dcc far from lu 
orifice Is the mocth, tod bmuod this pobt Bet 
be t are ai the metde and the akb of the oce Anv 
lodrion of the dact wlchb the taooth farther bad 
ttan about s ceotlmetm from its odhet nrast 
iuvohT thh moade and from the moath aspect b 
deeply placed. Jodrioo into the doct afaould 
never be made otemally throogh tbc ikis for fear 
of prodocinx a aaBraiy fistula, and thh b to be 
avirided atu cosU. Exdrioo of the parotid ghnd 
b a formidable procedure and b prictkalfy never 
done except for maligoant growths. Ihahtage of 
gbnd abooid M done prompth' when the 

mdkatiam arbe. Ucualt} tmaQ IncblaRt that 
penetrate the capsok, paralld with the branches 
of the facial nerve tuffice. Tbe tlio Inmkn may 
be a sfngfe larger ooe, In/my to Stensoo'i duel 
rmat ibo be tvold^ 1 have seen aaBvarv fistub 
devtiop from a pocket knife stab wonoa la (he 
sulcus between the Up of tbc maaloid process and 
the angle of the Jaw It was not In the vicinity of 
Steti»co*s duct nor (fid It Involve tbe facial nerve. 
A wound In the ghnd does not alwaya canse 
fiftob- In that case It was decided to produce 
gtanHnhr atTophv by means of roentgen theiaw 
bolto date thb hss failed At the time of the 
injury it was necrsaaiy to Qgatc the canXkL 
Tbe last case of acute sviDptcnntic parodtb In 
our wards de v e l oped oo the fcairth poitopmtfve 


day Foot dayi later the ototuyngoiogist b» tie 
patient in cmsultatloa and Inuaeiuatefy nr 
acifbed solfafUaxine in full dcaage , 

coocentialko of milligrams per ctuL Tb 
•welHng sobalded in 48 boora without 
and the patient coo valeaced from the pditc^ei*- 
tioos nnJnterruptedJy Thb b 1 atri]^ exas;^ 
of the eflect of the new weapon we now pem m fa 
the sulfonamide derivativea. fllthoQt tbeb help 
Such a cue mMt have gooe cm to a 
aeptic termloatkn or at tu kart a steamy lepdc 
booL From observaticos made over the von 
before these dni|:i were aralbhk I tare tem 
coQvlnced that tbe patient b never again tbe nxe 
healthy indMdual he wu previous to tbe 
tlou. It may be true that he wfQfaaveaairirtds 
more or less temporary ttroog haimmity to tie 
pafUculaf type of Infection, but at the er pe m e of 
trTemrcflabk cbmay to vital organs u tbe 
heart, liver and kddneri which in time will male 
ftrelf manifest There/ore the long range e 5 Kl of 
these dregs b entting short these revtie bbt 
tkns b tpcstrubMe. 

After revksring the hbtncT I bad the deriit to 
know whether c» not any of the drug b eweled b 
the saliva, and if present the appfmhnaU qoao- 

X UlththutlnmiDdipedEaasofafiva ee 
led at bterrab alia tiw adminbtiaboe cf 
U>e dreg by mooth. Tbe drug was gha b 
capsuks to TnlnlinlM» at avoid any retesBon of it 
in the mouth. We were ccnsUerahlyhancScaned 
by the ihortncM of time at our ifi^naal, tad the 
following meager results are mbmltled b tk 
bcjie that otb^ beiler eq uip ped th an tre *0 
make more cersprtbessiTe and conckrirt to- 
vrsUgsUoos. 

Our rericfcnt bouse cfBcer I>r P E. hooB^ 
made a survey cf the house and from rsth cf the 
patlcDts who was receiving a sulfooiinide daiv*; 
tivc regirdksi of tbe kbd of Ubess, cofkctw 
aaliva speciinens of u large a quantity u tl* 
patieut could prod u c e at the foDowiag bterrsh 
cf time. Tbe first spedmen was taken 15 mhrttn 
after- dminbtratioa the secoed, w mhwtes after* 
tbe ihl^ 45 mlnatea after and the feurth, i 
after Tee doaa were spaced 4 boma apart, w 
there were too few who were being started on the 
drug thoae who had been takhig It for 
pertnb ol time were Inchided. As yen ^ 

qmm d ta tire estima doQs are dooe ify coksifflctry 

and In the aafiva these color reaetkos can « 
but art too rr^ to be measured- Ifl ot^ 
the Djocentratioo b far kss than even a to*® 
coocentratloo and ft b oot po«ibk to “ 

in figures. It Is therefore apprerdmate b the ° 
(lemc However It war gnmistilawy *ro tsai 
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REFINEMENTS OF GENERAL SURGICAL TECHNIQUE 
AS APPLIED TO OPHTHALMIC OPERATIONS 

CONHAD BERENS lUD FJlCS Ncir ToA, I <rt 


N a coQfidmlioo ol tbc crohilkti loodfin For fiamplr U*itnre Icr the coolivi c 4 bke&t 
ophUialmic tmjivy tn rehtioo to general In wwrak wa* oied by tbe Grttk tad 
«urgkaltediniqne,itfaoftenmcreh-InfeTeo- ■urnwea. Tbcrtfore ccc U ladlncd to urtc »fai 
ibJ to *j»xiile certain octiUr *ar^ IrrfH Aiabftte Pari, who raid wffl harx to reada 
nlqoea with the pcacticei o^ the groenl BxrBwcL an acojont not to the andenU bat to God lor 
However, moat ophthalmic aargeaw obtained j-oor hnnaolty and 
their cany tialninf b genenJ B ug ery and un- 
doubted!) recfh-ed their fim in^iiratioo Inn the AKTSTmcA 

maitera ol general aurjlcal te«±niqw GenrniJ aneatheala hai been and ttHl b erf pat 

Tbc practice erf eye forgerT Ii baaed opoo tbc Importance b the develoianeDt of opfctlwlmlcior 
•ame 3 fundamentali govrmlni: graenj atrrgery gery bat for moat operalkaa loaJ aiolWda b 
(i)tbecimlrDlcfbemcrnhage,(i)theDroperaDea. prclentd. Before a general aneftbetfc b adnrfob- 
thcala and (j) the prerentlon of loiecdoo. Im- tered h It adrimhlc to quiet tbc p aftr it by tie 
pTOATd mrthoda of ccotn^lbg bemorris^ and ok erf chloral and bromide by rc f t n m cr by the 
betler aneitheab have nude the rapid iHIbil eye frf ynrTr p^'IrA «rvt 

nrgeoc wboae mgkal b'igjneDt cay not bare btratracbcal anettbok b ■ 

been too g«id,k»taipoctaat than the ihoQghlfnl, Talnabt brprwcnrat b admbbterb* ether It 
caiefnl but pomQrfy im brUIhnt teebaldaii. Bet baa facilitated the udorauncs erf deBota eye 
ta methnda of prerentlot bfeetka have greatly opmtkca, aa recoe^ and cataract, ai It 
lefaateddefasutraadblbdsefl&ocB tbbaoerce. sats dbrurtrbg head movesnu and coeceetiB 
That r'wWn ophtbaimic aarg e ry orea a great «ftheeyei,a^KaMsathedanfe;crflBngbmctkm 
debt to the pl«eeis who du^ to break awiy Rectal « pe«J>>i^ with a mlb (i^ 77) b ein* 
from the rentbe, oataervathe and often antb daQy naefol b ophthaimic aurm y m preTOUiaf 
quated practicea to undertake new metbodi and fear erf operalicD b young cbOdr^ 
new tecnniqocf b amgoy b eiddent. Ue hww btraTCnoua ancatbesla with erbaJ (nfim 
that Harver who dbeortred the dimlatiaQ of the evipon) baa been oaed b paracenteab, eonutke, 
blood, ffcdred the ridicule of hb coOetgw he maceration, caianct, trephLa^ liidectaDy Ice 
and hh foQowm wen called dreoiator^ wbkfa acute gta wom n, ezententloD of crbltal fivwllJ 
meant quacka and cbarlatana. The nEDUiodated andaq^tCsh) Howrrer caaea b which itmlt 
with t^ d e aek ipc a cnt of ether aneatkeda had bg ( 5) loUrfnx, and poatoperatfn 

tragic latcf with the cxcenticn of Long rratleanim occ u rred have reported. Win 

Paitenr who deatroyea tbc theory of Rioota btrarcoocf bjectloEacanhemade, thbaneathrtlc 
neooa gcDeratkn and laid the foundarico tor the b aariafacinry fer ihort operatkna (71) 

of operathr and poatopenthe blec Local aneatbeda with rocalre ippHed to cya 
tW, worked for >eara wilhoat recognkioii. Uuieaa aurgeiy through the brilliant reaearai of Kote 
I Ufw had been prepared to receh-c the mnige araa undoubted even more impcctant 
of Pmateor and carry on hb wnrk of preventing tbalmofoy than general anothab. C ocaine b 
wound bfectloo b apite of the active oppodtlo) atfll oaed to ophtbalnik operitioca when 
of hb coOeagcei, he ircwld Dcver bare btrodoced atrldJoo and dJbutloe 0/ the pupfl are 
the listerian prlncipJe of antbeptfc am - ga) npem Becaioe Jontocab b le* Irrltaibg than cocaine 
which modem ophthalmic aurgeiy b founded. and peodneea leaa drying of tbc epiibdl^ a toe 
To determine exactly where otdH b dne for percent iobtioo of thb drag (78) b gaining peps 
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present day ophthatoric practice u ouncmi, lor 
many aorpcaJ piixeduiei are of andent cwlfb. 

AtWlT gat b— T>« Ot wy W a lTfi i Famdi ^ I«c . 

T i— II m lir n ii i#i i l r i I n i ' ll ~l y ^ — ^~*T~** 

lirt ttit ai*il Cacrw* W lie A*nt»« C<*«* W fcoa««. 

1-7 M 


Urlty aj a local ancatbetlc for eye KTgery 
7 &edevelopcaentcrfprticaioe(ooTOCaia) ** 1 ™ 
b much leal ♦f'dr than cocaine (16) W to the 
more conatant tne of deep bjectkni about the e^ 
foraneilhesUandakine^ AaoJutlooofp'*^ 
andadienaJm b auployed b Gcadle^ appOoU® 
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opnmlkc* csOiioxf 

“‘■™SSssir."s 

{ot lhi» priwii* . (jiiefn-c ttrip* ■nd bj 
bounds wCTe cl^bj ^ 


thnt b Unb ”‘J;ijr^'^SbrfS 

It crowrt Ibe woond. If the Ltpc n i»^-i 
Wm fd nod) cooarning S'S'SIjS: 


ieanifd noch cooOTiin* w ^ic 

fQXjKCB*- Fof _* j • mfftv rxj^ 

blade U add^ « fiSaTSrtSd^'^^ 
**h»rped*e. snffon* 


»ert emptoyrd French W 

(i76«)eTpm«otedidtibt^^^ TWngir 

,od animal F3tulIcat'^V“ Kigerv and tbnr 
,rrote on the uk KT-ahr rtnpa and other "loto 
advantage* ,£rf^ d^^da. Adbed e 


upe and Scotch tape 




on 
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SURGERY G\NtCOLOG\ VND OBSTETRICS 




Fif 4 ^rtbnkclMliuUf a, neod doMd 
OT ScMch tap* h, (UK my be md uirT 
Upe t* aid apprvvBMtln «, So«^nl/4 ■lare- tb, wb- 
cvurolar lunm tc, mjrita mmn j*. Uuireet amitt 
lb pfem ot mmtt (e pram «Uti ^ i*ca« uHp* ar 
raUm-pcs* nrd t«pmeu K>rrbc tar Orta »n*D- 
nathiab nttdrd aa-HaHnibraia— tWakJebtavn) 
««cb Me ol Ihr wad 4^ IW OBlrr kjm tJ 
onond tB on* tak U ib* ppoml ntm TW 


of opmikm the leai the dinger of coc&pheitlon 
theriforT the 0 Br»ea iklnetua Ii pre/enhlc to 
the ia}ectkiB of the e3'dKlt, opecialW for {>ludc 


RjKm ledge of the beiUng of ikm loatiom dites 
from the time of Hippoentet, nbo operated for 
calculi in the Udnev by ladtha. Zhedea Carja- 
tictt ( tmm 350 B C } bandaged the bead for 
rouJidi canaed bj darta. Theodora: ( 150) o# the 
order of the Preax±lng Friin Ciurtt that woundi 
thoojd heal b> hnt intenUoamd tuCaoppuratno 
vu anaeceiaarT As it U ao weB estabOib^ <oda> 
it seems impoasible that Paracelsui had (o fight 
for this pnnapie u late as the sTteenth cmtar> 
Woonds were dosed b adhesive strips and by 
ToiicTS and coniprcjKm tmtil animsi nt sutnres 
irere emplojtd b\ Rhaxes (A. D 851} Phyaick 
( 76S) aperimented »ith bocistring French Ud, 
andatiimalgut uUntuiea. Id 1645 M T Ungg' 
wmte OQ the use 01 satoies Id surgery and th^ 
dvanuges ov-er adhesive strips and other rnodca 
f coapUtkOD of the edges of wound*. Adhesive 
tape and "^tch tape stfli have their uses. BecBtiae 


there ts btUe danger of death from the rpaiatta 

of ej« wTwndi, the use of adheshesai adriwd hr 

geneni s urg eons (t^) b vaJnahJe in pnaary asd 
aecDodary aouod doauie a hen fear or shcei u w 
hesTOid^ It b usoafl) adrisahJe tool! a nw® 
In each tide to that the strip *tD beaa/rowshm 
it ci'oaari the wound. If the tapeb flamei it “ 
ttsoaliy bold better 

r*iitpfrattvt Kart OphtiuhnJe wngwo ha f 
learned nnici coocerninc the P«^^tioo of 
ring tool the teaefungs of greo*i *tjd 
su i g e o na. For example ( ) Toe Inosioo ajust be 
made with a sharp Inife and part 0/ jaJrtv ramr 
blades drbed by the pUsuc soigeisis 10 naut 
atharpedge. However since cal a/act 
be sharpened so well, ininr ophthalmic 
ose these fcni es for other ths aurart lw3*» 

( ) Tbc inosioo thouW not cut acw the rtm 
Unca and must not be beveled beanse epw®’^ 
cannot be pprorfmated with epido^ 

rramwithcDoam if the alin b beveled 

ibouid be made to a Vild jagged edge (4) 
surface sutures re the finest obuWWe 
only epWenma, and are placed wiliewt inH* 
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ffowever fh" e^ceiJenf L , ^^en accr.* 
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bjQ 



Fit 6 Mcl&odl c&Min vrivodi t.n'tSttu 

CMiDarthkl toroTt ( M71 b, RtK connadvn] pomr 
( Aim'I c, \ u Lrat ceejnctn tl O&p d. E&rrvtwr ( 
ud Gmn ( g s) ceafcDcttni Kpra c. Reno* rcnasR 
am/aocthtJ iad rpMmr*l urtarr ( 933) S 5IcL««» for 
•eoodnl wtuJo ( 

coojoDcth-i tl ctcaed b) meini of Intmupifi 
pkia lilk ore* tfatio tore*. Onlr lie dfrp »of a/w 
ire m DOTfd. Thi» Irchnique Sa» been ojed b 
more than 60 ennckalioo opentiooi and peat 
opmtire kaa of the Impimleii foreign tnbfUocei 
hai been k* frequent tian when cat^t ntojea 
were trarted Tie plattk unplint (r<v haJ been 
eipeUed in odF t caaea. 

Allhoogi mrgical woond* have been cteieo with 
antoes for vtan ophthalmic fargeofii have leen 
ikrw hi aatnring cataract wwuidi. However the 
Qje of fQtnrei in operation bai been aleooM 
unheTaaDy adopted in toe United State* of Anwr 
W aince the dijcraiWi of thii Bjb)eet before the 
Kroencan CoOeRe of S m ge on i m 19*5 by Z«t 
mayer Torey EUrtt, and the anther at (bat 
ibere waa rt«t cSffeiroct of opfnlcn b rrgaid lo 
tbcvaJoeofiatiLring. EDett champkecd ibeR 


•ntofc the anthoc the coojQE>ctn.-aJ cphdenl « 

tnrr wierrai ZeaLmayer ^ Powy oppoied tie 

«e of ftitniea. At that time jwoc cf the pjrrna 
t the hew iort Ejn and Ear Infimaiy wu 
enspto>-ing faturei. cMpt occaakaaDv b caunll 
atedcuca. Now fa the maforilyof eve hoepiul* 
In tise United Sutea, iDtnrw are t»«f naitinffr 
cataract erljactkn and i e r cia J rrfiiineBti 
hare been angled (Fig 6) 

Tbc prfndw of not tning tenskn In tutorw 
baa been appiwd to cauiact wocodi fer too mod 
teofion caowi orerlappfQg of the Kieral and cw 
oeaJ wound edgea. 

•Trtnjjvno'i or KtratmcMa a - d Mixa 


Bv 180c, chemical ttcrflliatkm had bere rt 



J/enar irj kf^ pmfiM Thif method If tatfr' 
liCloey for the UerfUraboo of eje fnttruocBU. 
TboronrWv ct e a m ed di> fnUramenU axe pheri 
(d open boxM In an electric rterfllrcr (Moria) and 
the doer b left parti) opes antBa tasperatareof 
180 degree* F (So dt^rci C.) U readied, to be 
•ore the bftniaienu axe dry Tbebetesaredoiri 
and wr a pp ed In paper a^ the door b that whn 
the danger of retaiurd moot axe with leanhing Dll- 
daiioe b part \Vbn aj< to 34f d egree* f (ijs 
t }6e degree* C ) b raised, thk temperature 
naainuitied for jt> aJn tea. Seta cf ioftruoaU 
may be kept iterOe for i week. U w ra p ped bova 
axe dated, the dilTenntbtioo of tferik irca noo' 
oerfle Instxixmenla 1* facQitated. Slc^ inatrs- 
menu and minm may be stmlijrd In arge rim 
test tube* cJo*eo with cotton. The prlnopal ob- 
jectioD t the dry beat method b that aeveral 
•eta of fajtr ui ncnU are xM qi red. 

Ckfm^r I tttrilLMioa For the chemical rterili 
mioo cf imtmmraUM 11 Toat banned lobi' 
Uoo of alcobol 95 per cent with liquid citwJb 
conpoond t per cent ococa, commadal chkro- 
fonn 1 OQMT* Iiqxud bcieoc draiM V, ih thew 
cbemicab no nnt or umiih appear* 00 theUadf* 
after manv davt. 

Bujfri I eyr *•/*/ «u /w irrpctJ uif fW ikrv 
t/rrilizatia*. T lrt*en coogefticB cf the eye* In 
operating It b wefl to oac tobjoens «hldi axe 
nooifTftatbg \ re fia c m cBt of general nuglcal 
technique If CJffofd amethod of tnrffering eiv lokj 
tioci* (19) The cooipontkm of the acM buffer 
aohithai No. i 

Bone acid UnirilrTWiI P* 

r^caafni ckJon rao I *• 
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I Ik 6 “ITilhuliirfiliKiHiilliiir ODDili. a, 
coaRBcthtl (otv« ( 9^1 b, KaU co roto«ct<Tm] Mitor* 
( Sq 4 ) c, ^ an Lnit cae^mcti &1 A&p d, < 91 j) 

and Grcm (9 s) cearuactira] aprao c, Bcma nztsnf 
ceajiBctkal aa rpbuml Kitart ( {, UeLean c«r 

anadcni ntan ( 9*0) 

coohinclhu U doaed by rocBni of intniupted 
plain illk or catnut futaiw. Only tbedccp*ahirr» 
•re remorrd- Thb technique oas been tued Id 
moR tl^n 60 enucleatkn opendon and po«t 
opertthT kaa of the Implanted fore ffn tabstaocn 
Hat been leu frequent than when c»tmt intcra 
were buiied. Tbe pUatk Imphnt (10) has been 
cipeQed In only a cases. 

Although so rjicil woonds hare been dosed with 
iutares for years, opAthalmic taijectns have been 
slow In suturing alarart woonds. However tbe 
cie of futorerm thb operatko has been a hnost 
rmheTaallT adopted In the United States of Ainer 
ka since the dbcnsskn of thb subject before the 
\merkan CoBege of Surgeons fa 1^5 bj Zent 
raayer Posey EBctt, and the luthor atthatlhne 
there was great dlflerence of oplnloo fa regard to 
tberihieoffaturing EUeU ctompfoced the Kalt 


soturt the author the cooJaoctlvaleptscleraJtt 
turo srhcreas Zentmayer and Posey oppcaed the 
oac of anturei. At that time nooe of the bu^um 
t the hew \oTk Eye and Ear Infimiiy th 
empiovfag anturea, eirpt occasicrully fa cwmB- 
catedcaaei. Now fa the majority of eye bo^fuli 
fa the United States, sutures are used ructfach 
for catanct eitiadJoa and ae^-eTaJ refinerDeitj 
hare been suggeatcd (Flj 6) 

The prino^ oi not uring tensioa In ■hntij 
haa bees applied to cataract wounds for too 
lensK* causes overlapping of tbe sckraJ and err 
Deal wound edges. 


STrULUATTOX Or LYSTaintEXTI t,\D Dsru 


By iSqs chemical strrlQiatkr had bm rr 



held. 


i/araj drf krtl mrtinJ Thb method b Mts- 
factory for tbe sterHuatioo of eye LstmimrDU. 
Thewtmghh cleansed dry fastrumcols are plami 
In opes ones In an electric stciCber (Morfa) sad 
the door b left partly open entD a tempenture cf 
iSodefreeaF (So degrees C ) b rraebrd. to be 
fore the Instiomrala are dry The bores an cfawd 
and wra pp e d fa poper and the dote b ihtt wbei 
thedauerof reulrtrd raotaareallhrmlOBf eni' 
datioe b paw. When ije to ur degrees F (rfj 
to 160 degrees C ) b reaused, uls tenperatanli 
mafatained for 30 mlnutn. Sets of bstrmaats 
may be kept sterile for 1 week. If wriptwd bom 
are dated, the dlfferentiitloo of sterile fnm nco- 
•tcrile InstnnnenU b f dl tated. Single fastra- 
ments and syrinra may be sterillaed inbrgeilrt 
teat tuba clcaed with cotton. Tbe prlndpafob- 
jeetko to the dry bnt method b that seven] 
■eta of Ins Uum e u ts are required. 

Ckemtati i/erffcitfie*. For the chemical ilcflB- 
olko of Instrumenti II Poat has trwd a sofu- 
Uoo of alcohol 93 per cent with U guM cir»o& 
compound a percent ounces, cotnnKTcfal eiJoro- 
fonn ounces, liquid a boJenc j drams. UTthtiese 
ebemkab no rust or tambh appears on the Uadcs 
after many da w. 

B gfH I rye ps/ulims f0r ntrktl nx tJtd thw 
tftrUcMhon To lessen coogestico of the errs b 
operatmg h b well t use sof tlonj Mcb 
DODbritatlng \ refinement 0/ general sorg^ 
technique b GlBcrd s method of bufTering en 
tlona (j9) The composition nf tbe arid w®® 


sof tko No. I b 
Boric sod (tshTdrov'i 
PuUwfcju cUondc (tnk>dmm 
DaUlM aUT 


74P» 

DO* 


Thb Is soitabic for pbc na eainc and Urtyn. 







'>qve e.. 



do ' 

P'^st to 


t^''°Pkccn,o 


su/» th:i±.^oob,: ^ «cod. 


din 

lion 




iJs 


“ "usAct/ 
'’S \o 


glassed 


® mnni, 




^ /ic 


niiisc/c 


lion ij 







"iat;o 


dista 


Hce j 




\ 

/Idle 

.''I'l/l 


E f-^ic — m Parni^^^ o[n „ ""cnor 


"Il/i , n ^"Dent nf iTil'^'oI Jj 


ICfJc 

lora/ 






swa.nli'i’f 'iS'JfS' «M 


5 J/ 0 f 


One 

f/ie 


Ui 


I’ti 




6 e\ 


'Ilf/ T , 

" I'l o/.i ''' . 

""" ir,''' 

"'ion ,, "'"'010 


'''"'i.o^;;''»«ns';,'"«''i.o 


lorn ''Allien,, 'I'”'" OOP. 


Pira/ 


^asf 

onr/ 


icior ► 
!";'>icc/ 


"/n,;j: PerA,nn::y«P/a 


of 

conic. 


to ^^Sati lo'f^^^^onic r'^'-^i'om ~'"^‘^r>tir 

Pef, 


non, 






'r/ONs 


' 3 1 ’cr/ 


^niiscr 


-’o- 


Ur f,,. ^^'1 


"is 




"'U/i 


, L ■ 'Hon '"^1 Idi ‘’'^’isbl!, ^^^■’stic in *’ 

"•^Cinr ;''PPor1\^;'ed " 


‘"nS:;r 


5s&£#'SSSH‘r% 

''‘"n>oi'^'«Oof"'?“'Onf «o„, 


\ 


°« ^3;a 




i6o;ic 


rate 




I’l-con- 


unef 


/>Oi 

luprc. 



StRCER\ G^AECOLOGl \XD OBSTETRICS 


Cl 




[iK I TftKk» lni(tWnkic by d UlaD cf toxha 
Stfplwc iCT i tael bod 4, h, di 4Bd Ulenldf^itm 
lomt ol toi^aa ftrp dh&ua. ntxnmf d tppKi »»w< 
bvrfCOtcdxn LdnUt nmiU caetliod n ««#p-hi> 
dnahn lb rraructmeal of rewW j CriiaackJcciicUaxI 
^ tnfoc O^p dnnon jh. caCva LatmthKed 
Fitmvc nC «dffo 4, \rrWf DMbod t« n«tT <4 
rrticai mnwa* lirvoftt one iftb ibe bmd(A ol U^tn 
doe ftX t be upper ud b«(T borden, ukI oti^ bKHUo 
mldt y bel ree the inniinTii throcfb iba micirtU qTMrt>«m 


ed tbe Icsdcn u Todd airtliad Uodoe k iMttird 
betveca tv rUiiiiMj boo^ nd tadiln tn bo^ 
Umoffa eee Ua/d ol ih# leodon t ibe omr bnrdtr ud 
«ee neWo isade Lki««b ose Ibird id tie ltxA» tt tk 
lover border &, O'CoonjT I teaotoBiy *0. 

tj«I trvoltwiT ■ pertonMd le*\«f mmt rvoxjia of ■db- 
netcn t tie upper tad lover bo r J m td Ibe a ■A 
6b.tfter4 eHtlmolnaiyoflba imCeteter toalr bri 
ere left Hjcied it Ibe npper tad bver borderi b pe 
(oTBcd 


irptlcs on the coa^ctira befoR opentioo bv 
cnoif (be\ asterl tlut tacpcb cd tbc coejtmctJv-a 
U probabI> mainUiDed by Ibe lytozvme of Flem 
ioR »b en t Is coctAhierl i ibe lean La oormsl 
coocmtntkn. Xodseptica potsibit dc c re ta e tfte 
concmtiatbn of Ivtoz^-me In locmsliig la alma 
twn. Atropine by prodocfn* panJtils of the 
pajas\-mpatbeti: DertTi, tfimJnlihcs taorlmUlm 
titd inarates ibe concentntkn of I>'>axyise 
uncixs 

Tbe prcNTHtlon of tdbesloes foUowfog mascfc 
operations pnbablt orffinsies frtin tbe covTiinx 
os Intestinal aotmd* to pretTOt dbestoos. In«« 
fur^ery ibis priodpte has been rrcrntly tppOcd (7) 
to tbe p rcRntkm or treatment of adbenoos be 


tmeen tbe nnacka of tbe e^fball sod the sdfn 
(Fig 7) Tbe resuJts in 9 cases ha%T tee n 
enccsuaging althooih in osw case the first epos 
lion made the ctwlilkii worc ind ihb hss neS 
been maified. I aotber patient tbc first 
Uoo also made tbc cothUix® acne lurt a K ttcd 
Tenon s capsale transpiant which ass perfco^ 
at tbc insistcitce of Jaioes U WTthe snd Damn B 
Kirby rewhed In U Bpstrtcment b nwtlTut snu 

jtkmax hss been used for a eaieaij 
CSC muacica for yean tbc first ttneptsWR"^ 
pradples aied In general sorg^ 
Hoaever ibis procedure has been sJrn^ ctsa- 
pletel} discarded tn recent jc rs fwrecrssim (1; 
3^ and retroptacauenl (9) (Hg 9I 
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SURGFR\ G\'\ECOLOG\ AND OBSTETRICS 



•erredintocvooojcinila^euf rctan totoormaJ 
tuie (Loeb) Autogmoos c«ul cvt£Un me* 
pUatiUoe to lar bu bera ttteil b; opbustbnolo- 
ffcftt TToInty for fifhng la drprctacu tbogt (be 
(nbii, tnd u aji ImpUiit niter enudeittai. CnrtS- 
(“pK^Jed hi so per cent nkobo)) renuJitt u 
(cMcnt^ dead /crelgn bcx&f (bomognTu) fdr 
eboot iBontb* 

AutogcnoGJ cajllh^ from the rib», to n .Hv T» 
her tnnmlnnUlkn, u Uvrcg cnrtIUge op to 
period! u long u 6 j^arx, seltber iocreulzig ocr 
decreasliig in ilxe Obutning tbe c&rtOage, ocpv 
ever U not witboot ri*t Tberelore coeul caiO- 
tige obtained daring aatopty hai beaadracited 
bv Smith tad Sianghtcr la cucx in vbich tbe 
cxQse ol death b knerm and in which the de- 
ctued penoD • biood a terolagfaUv oomaL 
ifiddle ijted peraoci* ore prclened beatae their 
cartnage doe» not pment too m odi fibiota tbiue 
or too much caidKatiocL 
Cartflape from the ear U meat mitable for re 
forming the npper ej-elkL 
TramptmuUoo of fat haa been aaed after enu- 
cJcaOoo ( ) lor tbe oibJi. for pm-rating 

depresaioo aroond tbe eye, and in caaea of acar 
ad&rence to the boot. 

fojna Ftada haj been abown br general aur 
gnxa to be a bving lbaae,arid baa bra taed for 
the conectloQ of paralytic mouth defocmitv and 
fca- filling deprcaainoa. Faada b ttaed in opelhal 


mology for GlUag In deprtawoaa which heed w 
be too rcibtant to praaurc aa lbo«e in the gabf 
region, not InttiMag the orirital nurgui. F*wu 
I avdfQrcorTenfaigp(ow(4t) for the ewreoW 
ofatrabbirma (jS) to line ademphatwand lera- 
topiaalic coojancth-al flapa (57) foe pinl)* 
lagophthafmo* (75) aa*ubccio|unctfva]pifii(74l, 
and for rtpladne the tanua 
Prwen-rf faam lata b dafaned to be u owfJ 
aa fieah tbsoe and Eliett (10) baa taed U kr tH 
fonertioo of ptenU alth varying rtaolu. 

Gre/ls. PUilic turgeocn live tan^t ophiiai- 
moiofula many wa>-» of mlnr different t>pe» af 
f^ta. Aflhoc^ SjyTtanowau m 1S67 WTOtetie 
dm thcraoifh book 00 leatontirt mrjTTT it to 
not until 1871 that Rererdln intjoducri^ tbe or 
cular epidcTmaJ akin grafts. 

Ihe ThicTach graft was Introducrd in M6and 
prmtd that DoinpirathTl> large plerei ef dm 
cooid be transpLinted. 'Ihese grafts coobt cf 
my thin strips of epidennal siJn uLen fma the 
ertenaor turlaer of the arm or the utnior rrgkn 
of tbe thigh. Tbe Tbiench ranr an cr£^ 
raaorof p^tiof tni/e may he used t moin tbr 
amps hot I bare foutnl that more miifoRB ind 
tbbner grafts may be obtained with tbe Padgett 
(51) dn^taoe. The (echnlqoe I hart keod 
oaefol in mlonng tbe aocitt u u fclknrr Tbe 
aoebet b preparra aa advbed by Weeks (71) tad 
nTteeier The e^'efkb are andeniiloed to tbe arid- 
tal marglna. Kerr a dental cmpcntid wrapped b 
a Tbiench graft b Inserted iftet the cutlMcay 
GUfies has used the Eaer epftheilaf Ichy (/f) 
for rootrsrDoe cf the outer eanlhna 
Wolfeof Clasgcrw 1876 alsoutUbcdbWyb^ 
free akin grafts. The piece f sUn was cat fr* 
aefccled parti of the body prefenUy tbe 
aide of the arm. Its ibi was about ooe-tbird 
Ufger than tbe sue and shape of tbe area I U 
co rn ed . Weeks (71) used the W olfe grafl k* tt- 
alodng the lower r^-elid, obtainlDg the graft fa* 
the inner aoriacr 0/ the upper arm. Wbeopoed^ 
It seema preferabJe t obtain tbe aUo /nan tbe 
upper ereUd aa the color u better , 

IVdii grafts acre aaed by Rispar Tagfc™*** 
and desmted in hb boot entitled 
ctintrrfo ^ fanrinm ( J97) He restceed tie 
eatiic note by means of a dcnhlc pedkie 
taken f ram the arm IVdkie flans ha TbeM**® 
for coloboma, and the comctlcfl td fwimairat 
hituU ol tbe rc-eikb. _ . 

Btatr and Brown prefer a siJ graft 
dlste thickneaa for certain pbsQC prxednirt, W 
ramplc tbe ba k. of the band not 
Lnuckka and 00 tfw subcutaneous muades ci ire 
face and orbicolarb orb and polpebcrnn. 
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SLRGFJl\ G^'\FCOLOG\ AMi OBSTETRICS 



KnedaatCiCvwiiscart[be«ou\ retore to« oomtl 
state (Loeb) Aalogeaoqs costal artilace tnns- 
pluUUoa so far has bm osed b> ophcLatnuIo- 
fists mala};’ for filEof In depmsians tboal tbe 
orbit aad as aabnpUat after CBudeitlotL Cartl* 
Ian ( ‘picUed la so per ceet alcobol) remains as 
taLemted dead fordfa bocUes (bomesr^^) 
boat 93^ months 

Autogenous cartifigp; from the rfbt, survf -es 
after trmn^IaaUlhx] as IMnr cartihgc up to 
periods as long as 6 yean, odtM bcratslns nor 
decreasing In sbc. Obtaining the cartilage now 
ever fa not althoat risk. Tbeiefore costal carti- 
lage obtained dnrmg atopsy has been ad rocs led 
by Straith and Sfaoghter in cases in which the 
cause otf death fa known and In which the de 
ceased penoos blood Is serologicaOy nonoaL 
coddle penocs are preferred bemote their 
cartBage docs not present too modi fibnns tissue 
or too moefa cald^tkn. 

Cartila« from the car fa most sdtabte for re 
forming tLe upper cyebd. 

Tran^iianUtloo cd fat has been Bsed after m 
dcBtxM (i) for fining the orbit, for pertmUnf 
dqDressioo arwind the eyr and In cases of scar 
dberence t the boce. 

FascU Fasda has been shown br general sur 
geoos to be a li\-bg tfasut.aod has been used for 
the correetko of naialytk moath deformllr and 
for fiUmg depressions. Fasda fa used In opftthal- 


molcgy for filling b depresdoos which need cm 
be too reststant to pressure as thoK b the Bahr 
region not bvolri^ the orbital nnrgb. Ftsen 
fauscdforcorreclbKptodsfsi) for the cerrreti* 
of strabisnna ( 8) to line sdcroplasti: imi Len- 
topiastx conjimctivil flapa (57) for pinJnfc 
lagopht h ai mo a (75). as su been Jua^-al grafts (74), 

and for rtpiaebe the tarsus. 

rreservtd fasoa lata Is cfaimcd t betitwfa] 
as fresh tfane and CJIctt (so) has used It fir tfa 
cometioQ of ptosis alth varying results. 

Gf 4 fts Plxnk surgeons hate taught cptahal- 
iDolcfisU man; wa>a of ftrlr>g (£ffcmt t)pn d 
grafts. Altbot^ SiymanowsU b 1867 arute lie 
Brsl thorough book on rtHoratiTe surgery h a 
not onto 187 that Reverdb btioducw Ik dr 
cut-ir epidermal slin grafts. 

The Thiersch graft sras btrodoced b 1SS6 sad 
prmed that canparatlv^ large pkees of fas 
cenid be Iranspluted. iSese gr^ls mut cf 
•erv thb strips of enfdmnil sib liira fixes tk 
eeienscr surface of the arm or the anterior regia 
of the thigh. The Thiersch raior an trtfinvy 
rarer or gn/tbg knife may be nsed to renant ik 
strips bot I ba\T foond that more csifcnB tad 
thbaer grafts may be obtainrd with the Padgett 
(5 ) dfTTBatewne. The tedinlqne I bare fceod 
nsefoi in resunni the socUt is as fcJksrs. Tk 
socket fa peepared as advhrd bt 
UTieeief The et-dtdi art q a d o tub ed to t hec^ 
laJ margbi. Kerr 1 dental cocnpoaiid wrapfed fa 
a Thlersdi graft is Inserted after the canthoto^ 
CtUies hu used the Ever epitkCal hJaf (o) 
for ccotractioo of the outer canthns. 

Wolfe of Glasgow 1876 also utllatd fairly tuy 
free skin grafts. The piece of stb was cut fn» 
teiecled parts of the body preferably the mW 
side of the arm. Its i 1 k was alxfft ooe-thlm 
larger than the sue and shape of the area t k 
cosTTcd. Weeks (7j) osed the Woif 
storing the lower obtaining thegr ift^^ 

thebner surface of the upper arm. Whenpo’^i* 
It seems preferable to obtab the lim fnan tk 
apprr eyelid as the color fa better 

fytfii grafts were used by Kaspar TnSaco® 
and desc ri bed in ha book entitled Dt 

duvgfa ffr iMxUhncm (1597) 

entire aoae by means of a dcnble r*dicw flaf 
f kfw from the arm Petlidc lisps hare been u*™ 
for coJobmna, and the correctioo of pennanw 
fistula of the e^■elkfa. , 

Bhlr and Brown prefer a sib graft of bt 

dfat thickness for certabplaslfc procedures,^ 

cmnple the back of the band o oi 
knodJet and 00 the snbcnlanecrB mmew* 
face and orbiculans oris and paJpetmtiu 
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SURGERY G\’VECOLOC\ AXD OBSTETRICS 


rfflcttm - h retaUj (iPt»*rJ tod it pdihtJ Bult 

hnhs allowfaif U t rrV e« tW {oaa cmttiiiBf tlw 

fMr<inn for nlEKrtet 

B I jtcttmrftJUiphc n i Ti i hrtof tmUwi -»kkn*io- 
c>in loRcted frtctir hi ib* «phf T » :T^ * tfr » f 
tkreQ^ tL« pmtar paktloe ami, tSmld b* 

mMde u) Um comth t tk« Wd Wt * w u Lk* Kcoad 
thkr] BKilw hmtk* daBberfnlsiatktfQiii. AmUi 
tscolaUiifplmfe h otd Uh 1$ mUIbKtn ntbn bbnt 
Ktdh $tm ■oT0 C4m b loRTted «»d«r tbe Krwa tucn- 
bm« ol tV BOTlh. Um >f«dle b tba poifatd k>to tW 
tmUr;BiUliKaa>JOsaiii.cle«^ul eabtctnOmUt 
ol per cnt (otEdsR d DOToaa li ia>ctcd. Ubtmd* 
rtetlib to bjert iltabd beame Mit atte* d merm ot 
tb* auiffla bar* beta nrported, ptobtbty becem iW 
tbM uiMj ««t 

S^aitic nlT*fi*u. The Injedion of mkohoi tor 
tl;b corrcctioD ^ tpaiUc eotmpkn hM bra Advo- 
cated bv ■erenl opbUuhnk: turmtu. The tbta 
aboot tiK cxtraal anOtta b paloted with 3 per 
cent fodlDe »nd 0.5 enbte craUtnetcr of a 4 per 
esQt Aolatkc ol oovocaIo, b {aWeted lalo tb>e actn 
Sbm d tbe orUcobrii mma e eTUnxBcrf a (fib- 
tAOce d Aboot 4 or 5 ndThmirtm but tba krvrr 
e^tikl Qor the mAi]^ The oeedb b left b place 
And 0.1 to a3 coUe centimeter of ao 60 per cent 
lohjtkn d uoobci b moAQy hi)ected mto tbe 
row It, (I prefer as cc of 60 per rat etbjd 
tkobcL) 

wjcciTcnn roi pux or nnrei eorrcA 

Aectrdle;toSecta3dn,^olf Aod Trice b 13 of 
15 parirnti with Acute berpev Aoeter relief Im 
job wei obt^ned by blectlocs of a$ per rat to 
to per rat DOvoadn loDowed ai orceMAry bj 
n u pe i C A lne HoUaoder'i formob or a ntodibatloo 
of it, that 

B—jrialne j 

BcmtI aknbcl 

nod 

00 d (Tcet tliaced q ad eo 

WhDe pab dbappored prooipilT it tearnrd b 
•ooe ptrienU from i to 30 hottn Utcr lojectlona 
of ooTOCAb And the Aoeelbetic b oil pennooenthr 
Abofbfacd tbe pab b 7 of 9 paUratA. The Areas 
of beratlc hypemthesla Aie mapped cot by pin 
prick, brash or nbchirijt, cJesioed ■with 05 per cent 
alcobof Aod mWotaneousIy bfiltrated with the 
tfaerapetitk tieot ontD thm b total AuntbeiiA. 
•cixaoos.0 tajzcTtoxi roa Aycr(r».cA 

There can be liuie doobt that the bjeetko of 
AdcTOsbg Aolalkra for vancoae \TltiS (S7) And 
betDorrhokb led to ibc ic of these sobtfcms br 
ophlhabwloBbt*' Foresticr who made the first 
bJfCtixJ rccommeodcd soduam jaDcjdate 
nlrrf. And red mercaric Iodide Tbe resetka 
(raltii) whidi leads to obDlcntlcm and secDrwljry 


Atrophy of the wperficlal vetsds b now oabEt 
protiaid by »odInm chloride, sodhuD mariraue. 
mcnoethanoiambe edeate, 66 per cent Kfutia cf 
d c itnn e. 

hblkb has snccesAfuIW bjected bnnaapm 
of tbe raOd with sdercobf aobtlocs (& g (pd- 
ninc and ethyl carbamate, ertrfabe cEhrlroiilB- 
ride, eodiam chkrlde) 

ttKTioanAaEaT nt the cxcrecM or tc*« 
IXUILAASOX AVD DruODtcrT Or m 
UIXKA 

The cxperlinentj of d ArsoonJ and OxQa U 
to the nse of ckctrorcT^CTy b 1 907 and (fiatbemy 
was firit employed b eye operttlocs h ign, h 
i9Ja Moen descrihed tbe ose of the (firthanr 
knHc for otbiul pUegmaa. He bcQevrt tbt (ht 
advantaecs of ih« m^od are (i) pm b em- 
ted whboDt openbg bkaod ve a s ^ or lyn^tla 
and (s) the dktbenny bcbkn pcodscet tteriba- 
rioD a 1 ^ tbe Hoc of befskn am of tbe tbawii 
certab from tbe jnbt cf apffintVa 

hloobrom haa {hm tbe fofkwbf Imiratlcpt kr 
OQAfnlatkQ esentCTAtkn of tbe orbit for t Iflir 
bndlaf tnmor aa well aa destreetKn of tunors 
or other ebroede profHaatkia of tbe ryelUi uf 

tt«» fn p^in il l! 

Id periortdfig eitstmtke of the orUt, hfe 
abo ptrfen the ekdrocnteTT 
wfakh redom to a mlplmpm the hasard of tjrnd- 



to opera tbas for retinal detadurat, and uie 
kwtty of Aorjeoni b the United States of 
(8) prefer It Safar oied a tHathermy urn tat « 
alkct 30 tnmbmpfi f , TTuJI needles abcot i-i 
mOBmelen b length ptued over the retinal t tf 
then orer the entire area ol the dctadaBCot Aftrr 
aU the nccdla are placed and tbe current b sp- 
pSed, be r uaw es them, thns ADowbg ft ee^a ag 
of AuhretbaJ fluid. Some iuiiecru t* 
Lacarreie needle WalLrr pins, or 
coTved needle applicator and aboot 40 mllBia- 
peies cf current 


lXECT»OI.TM 

Electnfyib, so long tried by dermatotorirt^ 
the removal of mperflooca hair facspcoqjy 
to roDOve ci^ 1 prefer to ose 0.5 
for I mbute. Ekctrolrsb was fint 
tioos foe retinaJ detachment by \ ahoeS a 9 _ 
In my eaperience (8) and from S Tibn al eipcr upe^ 
(Fig 10) dcctrolvib maies a mom firra 
bet w e en the retba, eboreW 

dlatbe^ I applying cfcctrolyib b 

lar reglcn I hare found that the deOcatt phthw* 
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needles of Walker, i 5 miUiamperes for 3 seconds, 
are useful I prefer to use the Gneshaber steel 
needles, 5 rmlhamperes for 5 seconds, in the pe- 
npheral parts of the retina 

SUMMARY AND CONCLUSIONS 

Although some surgical practices seem to have 
ongmated with ophthalmic surgeons, most of 
their procedures seem to be adaptations or refine- 
ments of general surgical techmque Special con- 
sideration IS given to the foUowmg anesthesia, 
incisions, sutures and sutunng, stenhzation of in- 
struments and drugs, muscles, plasbc operations, 
glaucoma, alcohol injections, injections for pain in 
herpes zoster, akinesia, sclerosmg injections for 
angiomas, electrosurgery in the excision of tumors, 
exenteration, detachment of the retina, and elec- 
trolysis 

Although Ambroise Pard said we wiU have to 
give thanks to God for our humamty and skill, the 
ophthalmic surgeons should also thank the gen- 
eral, neurologic, and plastic surgeons for much of 
their success in attainmg the hippocratic ideals of 
ability, grace, speed, and painlessness 
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RECENT TRENDS IN THE SURGERY OF HETEROTROPU 

MO*.C\'R E. AL\ARO M,D Slo P tJo, Br»jD 

T he cp«3tfvc tralmcnt at htterotropla wnplw the Ugbat t 5 Tr of luTiTTy b bot lo Uk 
bu recent^ compiled lu oce Irandiwl 4 itrp tenrtrd titt Trajoflltn d i tiyA> 
Md»rcood>Tar On October j6 iSj^ loj^l resnli (NGgrat) Thb mall Ufft, Ww 
Dicffenbodi, Inmred Irt Strobmc^Tr*! ever b fai many trpirtiw* itaohitejy uecanjj 
kkai and foOcnrioj Ddp«± a technique for tenot and It aema to be an arapted rule that «tefi 
ocnici, performed the fir*t aqnint opendon by ftnUamua does not tborr any ImfrortmeBt afar 
CDttingthebtemitlrecttMoftherfgbterelnabey a twjonable tria] period of 6 rnootla (WHUisoa) 
of seven. Since tbeo much bn been wrlttoi oo tl« with medicaJ and ortboptJcal tieatnmt crlfnk 
nbject. Alfint iberewoi an aliooat aobe&evabk bnpmTtmrnU rrm^ to a ■Jwi-Mkim tlce y m 
mania for operating GO ao» e y r d ladlvidQal>,and other altematlTe bnt to operate. Ehaneiititf 
tenotomlcj and in>-ototiifei were doee br tbe mcnt that “tmporliing treatiMt wWi prism 
Ibonnndi In aH parts of the irorld adtn the aodeitrtiaeafaaaTeTy deddedCmiUtloo lioold 
Incrltablo bad malla. Tbere followed the osoa] never be fcrgotlen. WoTtb-Cbtva*e added to 
reaction cf ikeptldim. The Improvetnenu to Dnanea canUoo “tnnportiJng treatment mast 
nrrgical technique by von Grief and otberi now be rcco^cnlied for wbat ft b— SddHng wHk 
throogboutthenloeteeothandattbebegtnnlngof Rome bnina." 

the twentieth centnry cfld not afem able to over There does not any longer aeem to be rrfcoi 
COOK that reacdoa, and In 1905 rUabb quoted aa coetnn'my rcfir^g the oecmity fer ndy 
havbg aUted that the orieratloa for the correc treatment cd itjabbanna nor renrdhig the tho d 
tioc of itrabbmai b the Wtat ctbfaclon' of all tbe tnatzoent— nimelr to ettaMbh riranlttnetea 
opoatlve procedom OQ the e^ (dj) tandoh bbocoUr rtemactplc vbkcL It b tm too that 
eaeadnoed tbe fact that an on praetltlooer and vben operalkn* have to be morted to, they tie 
profeator d ophthalsMlcigy bad even tbe curgieal bat cee phase cd the tr ea ta cit, preepcathe nd 
treatment of ttnbbmui np cnmiwtety on accoont poAepenth-e orthcpOc medical treatment bchg 
of fU onaiCiifactcry rcnlck Rot Lasdolt hleueU equally eiaestJal In or^ to get good pfntlola|kil 
(Sd not agree vltb that aultnde toward tbe opera rendti. It b an eqnnOy a^rpted Imth that tk 
live t r eatme n t of betmrtropb and emphnslred medical treatiDenl cf bete rutr o pfa mccetdi b 
that bad leaults were a cooaetprcnce of not adber gieatk redodnf tbe proportion of nrgkal cna 
m g to tVifr t rmdjmf utri airrgiol [ i ri n dpi le “tJoder Ai tjnfiitjT naa reccntlremphaiiied ictaialt 
(taod tbe natnre of the dbeaie we attack. Unde know le d c cf the nalnre of the atnocebr raw- 
itand tbe way operatioas worL Jfoch good dea, of Ihdr form and fnncliaoa U of grt^ 
•nmr«l uttd aniglcal work baa been done tioce In porlaoce for the ccrnplete naderttaafiag cf ^ 
the beU of tmuk al irealment of atiablimua, surgical treatment of beterotrepia. k » 
iiffly In Anglo-Saion cocntifca, and Laodolts pointed oot. It bementbl to know that wtakBing 
idvice seena to have been folkmed as much as or strengthening «ie given nroade b not the pm 
Consequently the results of that treat pose of an opcratloo for the aartetioo of 
nent have Improved CMJtinnoosIy nroa The real aim of arch procriure b tofisce 

Strabbnmi, according to WHIUm TbornwaP the eye In a more ItTorahfc poAtioo fer rrna^ 
Darts, b really a ctmpki dbeasea ba-rlni one la w e a mta with the ItSow tyt t 
mmiQOQ rvmptom, narody tl« devblioci of the taneocs maenbr per cep t io D fuifcn, and 
r>TS from their parallehsni. Better oadeistancBag scopfc vWon. One sboold oever for get ths ^l^ 
f tbb compiei of dboises b rttpooalbic for the UagieatdbpropcrtioQ between tbe 
aUbflihiDeQtofgeocTalnjlrtfof treatrnenttobe mnscie and the eBergr actually needrfw™ 

ippfled btdBeentlT in each tmflvidaal case. Sor movement of the eyeball ccoseqnenUy tbe ^ ° 
Crr>- fa s verv Impcctant part of that treatment strengthening or weakening lifflpfy a* nnm 
dtboogh ocse iboold ahmja bear In mind that *^o ennnotp^wD 
Fn— IW D»i»rt»W ot 0|JB W . l i«»t i «y t^ali ruLM* d* ^ **" ’ 

Lladacn 


or^ to be aWe t choose tbe kst 
procedure It bof great impormtce to tnr^ ^ 
. U* w-forf—. fcrw»7 ti ^ eadi Case of beterotropfa and n^ 

ts. Crt to neglect coosideiatioo of coovergcoce and «- 
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RrttnU> Hutu. Hcrhu and Rfnner made a 
•HTN-ej Q< ft ftcrirt « tirtblircna pftlirnu b» cntral 
Earo« who had alrendj bctn operated on, and 
foQoa that my few palienti Indeed could be 
ipoken ot aa pbnkilcigicilly cured In an over 
^Imkn ma>or(ty of caaca there «a< a Bwee «■ 
leu perfect anatconk curt. AiHanu pointed oat, 
thh waa doe to the fact that the approach to the 
affnihcanct and eaaence of concoenJUnt atrabti' 
□ma b not *000(1 and ntanj o^thalmologbta atlQ 
abide by Wicael’i idea* ciprcaKd ai foQon **Tbe 
aargeon perfonidDg an onentloD for atrabbmiii 
doe* away with the potbotoglcal alteratko* found 
In the c^T and thu t e n ta coametlc porpoKa 
’•fhich ait to g e a e n Dy wtlcoccied nenradnya.**^ 

Expeimen taJ pa thcikiclcal ln%TftlgB tloD In order 
to mlfy hlctologtcally the read t of to rgical meth 
oda baa been dm to a small ertent. It can be 
readily anderatood why anch bteaUfatioD cannot 
be casSy carried further vith htiman cyca cociae 
quenlly the aottree of oor knowWn most of 
neceasfty mnaln b the dhdcaJ fieM, Thu It 
Touldbeof creat adrantage to the promrcaa of oor 
knowledge U ophthilinnfc^iati codd be bdoetd 
to (ht the foblect of ctfabiisnis more art, ao 
that ao mBcb of thdr efforts wcnld not be coco- 
pletdy Wt Only acal>-tis of the end tesdts of 
tuny wtB obaerm cates «iQ enable u to Judge 
the adraotagts of a partfatitir method and for 
that porpaae a fixed olteiioD for githcrbc the 
data for such papers abould exist A compara- 
thel} large oumt^ of loftractive papers dcwlhif 
with the treatnrnt of strahiEnna and meant for 
doctors who are not ophlhahncfogitts, and e>Tn 
for the lay pubQc. ba>T been tacc ea a fd b Increta- 
bj the number 01 crus-eyed cfatVhmi bebg ghm 
p rope l cue In the tune way pusibly aomethbg 
could be achle\Td to educate opfalhalioalagifta. 

In tphe of the great dtff aaK C b atanduda, by 
in,t large coulibTable progre ss b the surflca] 
Ireatiunt cf ancomtast ttnbismu may be 
noted, and It la to be hoped that with an Inacaabg 
Dnmb^ of ■‘■w* nwntng for early treatment, aa a 
rcanlt of the enl^teinDent ol the geocrtl pcac 
dtiooer and the lay pntflc, more wiu he achlrred 
b tho neu btnrc. 

Rfgirdbg tl* surgical treatment of paiiJytfc 
^>T«h£rrTT«^ I0 mm pj i hfg theic hi* becQ more 
prtfrtu ta the bat few years, as can be leadOy 
bferred frem the lacreajbg number of papen 
(the nuicrlty of than very good) (kftHng with 
this fobieci; which are found b the Ihoatuie. 
Thli grcpwbg bterest b the mmicaJ treatment of 
pual^ ftrabfamu is most deatrable becaue a* 
ithai been pointed out by Gifford (aff) there are 
still manv ophlhalmciogiat^ who ghe the matter 


LUle or no aUentioti, and morfover our irpmai 
to the subject wQl tindoubtedlv beoeit mo lie 
galherbg ^ new datj- 

Diffeiencea of opinko ttffl prerill to a tug* 
ertent regarding the choke cf the opentia tr 
each tvpe of case. Hds se ema to be taae to 1 
lack of penpei dbgcoda, mile diScoh b mr 

bstancet, than to actual bdieldual &3gncttftCi. 
The paralysis of an external "''"f i e cu) 
cause a contractkia of Its op peoent or an oin a. 
tkn cf hs s^-oerglciJ aasodate nruscle b the ci» 
tralatcralcye a^ the predotnbaoce of the htte 
cr of the former actlcc can gfre a rather c iaifajfcg 
pit nut. If the real canse of the deriatloQ h u 
dbeuvaed. Improper treatment wiD loOov ahi 
all of Ita evil co os ctj u ences, bcbrftrf the iSi- 
oedhbg of ft good method. 

The exact dugnoals Is aotnctlnxs really cfiffkdi 
toestahhsh. Sound knowledge of aO the mtmhr 
fnaetbaa, tsore cspedaQy b tl^ •rrtnl dhredam 
of ocnlu gaxe as It was emphasiird by liAdcx 
Hoeve and Roelcfi b a cooditlcD ruw fas m cf 


Gcnmlly speaking there ar« »lrt*dy some sc 
cepted rales fer the imoke cf the openthe oeO- 
od, as Peter has pdnted out, these rub 
are the mult cf ccnxtant cfbcmtleiL Bot it 
gaidbc what cxn be e a p e t led Irtan eseh typ*«f 
nrriau treatment there Is stfll tesne coeljvi'oij’ 
(Gmord, Blebtbowiky et ah) The same ci» 
t ro v ersy prevails b rebtloo t the pusiUBy a 
transplanlbg the tendon of a bteral rectos to s 
spot a few mfliuBetm abenie or bdow hs faJ” 
attachment for the purpoae cf correcting rerta 
devlatlcns (Caiten, hEronJ) There h uso a ™ 
fcreicr cf opinion regarding the aclicn cf lga» 
planted twIfM of ahdoctbg mud e s- Exp^ 
iacnlsbaniinavQi(Ohuleid MsTgotland l*^ 
giirwa, 73) seem to prore that such trin*pisflt« 
musdes can thereafter hart an a dd u effn g 
whIkothera(Benrd)denythatpU«lhIHtr EcjnsUr 
OM Unei sh) b the matter of pricrltr b ita «r 
ffcaJ treatment of comliDcd verlfcaJ end 
oevbtion* White (79) b b brw tf 
the TCTtJcal dec-bticn DTSt mbereas efbenpe^ 
to correct both lateral and vertlad defects la^ 
taneoosly The importance of rtertfcal 
has been emphailwd too (Harro*, ij) 
b children In whom It* early correetko MSb^ 
adrocated (Knsedonann) In efdn U* 
toctlcnliii with It* fajtirfac* resuh* b the 
ment tf the skekloo. Anatoodcil fioCr^ « 
absent muck* (Casten) and of 
under the central^ rectu bteniu (App*; 
cannot be suspected before Ibe cperauwi 
have been reported. 
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I shall now proceed to review the several ad- 
i^nces m the surgical treatment of heterotropia 
reported m the literature on the subject from 1937 
up to 1940 The j^ear of 1937 has been chosen 
because a vtry complete review of the literature 
up to that date was published b> C hlajmard 
\^eeler in that year 

The prevailing views on the several aspects of 
the surgical treatment of heterotropia accordmg 
to the literature m the last few years follow 
Age at wheh to operate It appears that m the 
Umted States there is an almost unanimous view 
regardmg the question of age as a limitation for 
the operation of strabismus Operative treatment 
should be resorted to whenever found necessary, 
if the medical orthopbc treatment did not brmg 
about any improvement after a tnal penod of 6 
months, irrespective of the patient’s age 
The pnnapal reasons given m favor of an early 
operation are (a) greater response to postopera- 
tive orthoptic treatment in j ounger patients, and 

(b) the disadvantage of having a physically handi- 
capped child mentally influenced by that handi- 
cap (Dunnmgton) 

There are stiU quite a number of opmions m 
favor of a late operation, chiefly m Europe The 
explanation for those opimons are chiefly (a) the 
advantage of operating with local anesthetic, this 
bemg only possible after adolescence, (b) the pos- 
sibihty of spontaneous cure before adolescence, 

(c) the difficulty m secunng the parents’ permis- 
sion to operate early Spontaneous cure appears 
to be very rare indeed, the straightenmg of the 
deviated ej'e at adolescence provmg with hardly 
any exception only an anatomic cure with bmocu- 
lar vision practically alwavs absent 

Regarding the parents’ unwilhngness to grant 
permission for the operative treatment, it is a 
matter of education, and accordmg to the sug- 
gestion of Martm and Nugent, bo& the medical 
profession and the laymen should be instructed 
about the advantages of early treatment, opera- 
tive or otherwise Regardmg the anesthetic, gen- 
eral anesthesia is finding greater favor in strabis- 
mus operations at aU ages 

Choice of cases for operation All cases of di- 
vergent concomitant strabismus, not responding 
m a short time to medical orthoptic treatment, are 
surgical cases In convergent heterotropia, opm- 
ions vary as to the maximum degree of deviation 
justifymg consen'aUve treatment. Some go as far 
as to advise surgical treatment for all cases above 
8 degrees (Sternberg) , others to state that under 
15 orthoptic treatment alone is adequate Here 
agam it is rather hard to estabhsh a fixed limit 
based on the degree of deviation for operative and 


nonoperative cases As long as there is marked 
and continuous improi ement inth orthoptic treat- 
ment, operative treatment should be postponed 
WTienever there is a high degree of hjqiermetropia 
great caution is adnsable even if full correction 
of the existmg ametropia fads to correct the 
tropia immediately, a belated improvement may 
still be expected and consequently surgical treat- 
ment should wait (Dunnmgton) 

OPERATIVE PROCEDTJRES 

There are several t3q)es of opierations for hetero- 
tropia Some aim at increasmg the effect of the 
muscles, and others at decreasing it. Among the 
operations of the first group are the advancement 
of the tendon and the shortening of the muscle, or 
the combmation of both types, as in advancement 
with resection The advantages and disadvan- 
tages of each group will be discussed later 

The different tjqies of operations should not be 
used mdiscnmmately If individual preferences 
for a particular surgical procedure are put aside 
when the preference seems to have no special 
basis, there are defimte reasons for the chosen 
methods of treatment of the several types of 
strabismus 

Accordmg to Gibson there are three mam causes 
of bad results in the surgical treatment of hetero- 
tropia, namely overcorrection, undercorrection, 
and choice of the wrong type of operation Hence, 
It IS important to choose the tjqie of operation 
most adequate accordmg to the exact findings and 
measurements in each mdividual case 

Some controversy seems to prevail regardmg 
the importance of measunng the actual strength of 
each mdividual muscle m order to choose the 
operation m the different cases Lancaster does 
not pay much attention to the action of each mdi- 
vidual muscle, whereas others still attach great 
importance to it and even go to the extent of test- 
ing the strength of the muscle at the beg innin g of 
the operation m order to decide the t)q)e of sur- 
gery ultimately to be used (Jameson) 

The relative state of convergence and diver- 
gence appears to be of major importance m the 
choice of the operative method (Maxwell Lang- 
don, 42, Peter, 54, Dunnmgton) Accordmg to 
Prangen (59) mcreased esotropia at the near pomt 
IS a sign of excess of convergence and mcreased 
esotropia for distance is a sign of excess of diver- 
gence Conversely, decreased esotropia at the 
near pomt is a sign of lack of convergence and 
decreased esotropia for distance is a sign of lack of 
divergence Accordmgly, m cases of excess of con- 
vergence the mtenu should be weakened, m cases 
of excess of divergence, the abductors should be 
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weakened m om of lack of cocnrwycnce Id cod' 
TOxent *tr»Usii«a, an operaUce 
the eiternl ihouW be preferred In caaea dl beke? 
convergdCE in dlsTraeni WrahJfimii an advance 
Dent of the intern] aboold be f h »T " n (q i-n>*a of 
lack of dhTTwocc ttretsjthcnmjof the abductota 
fa the method of choice. 

ilore and more the Idea prcvalk that the actloo 
of the operalhr treatment thonJd be equally d»- 
rided as moch as poasDJe betireen the two an- 
tagoolst muscle* of the same ejT, fn order not to 
bare too nrach temloD In the soturei a mlaht 
cause ultimate chanfie* in the reaolts (Curdy 
Berens, ii Klrwan) GIbaoo ais led to favor 
this Idea too bv the rood malts obterved In ^ 
of ^TTT great devktlaoa io ahkh ihfa method of 
opera^g ilimtltaoeoaily on two of the 

same eye had been used. 

A caiefo] examhutloQ of each IndMdaal pabent 
ts aaefitlal for the proper dugnoafa of the actual 
caose of the “fj-niptom. And this dlagnoals fa 
ahsolnteJy nece»ai> for the choice of the pe up et 
operative method. Gulbor cUsethed the aevciml 
trpei of stnUsmoj and tbeii retpecthe aspects In 
tM cSfiemt tests. Thus, the test for vfaau acuity 
wQl spot ill case* of ambt^-opia testbe the move 
menti of the e>TbaQ wfQ sbo* the tflgcence be^ 
tween a paeodcpianh'tk suabfamiB and ihst of 
heterotxo^ doe to asdenction or ovenctloe of 
ladhndoaJ mDScirt the use of atropine rotate* the 
ev-e Inward in the pseodoparaljtlc attd decreaaes 
the devulkn in the acceanmodative tiqx- The 
correctloc of ametropUs with proper xiame* wtn 
dwjc ase the devfatkm angle in bo^ acTcmnwda 
tire and anbcsnetroplc tipe Dvassrlog the an^ 
for the Dcer-point and W dntance eoaUes (he 
separatloQ of the muscular from the accm an todi 
the types the tests for fusion will show a certam 
degree of fusioo In the acccmiDodath-o tjpe, futkai 
for kuuer Image* la the anfaoccetrof^ pirtial 
fnsioD m the ambl^vpic, and none at all In the 
fuskn type. 

Ilhei double hyperphon* f\erfioelf} a fennd 
rimoltaneoujly with lateral deriatlan* It fa verv 
important to ta\e that corrected dtbex before or 
at the ttnw as the lateral strabfamus. 

SiMpU Simple tenotom} nenradays 

had better be mentlocwd In the hfatorkal part of 
the torglcaJ treatment of beteropia, for there fa no 
possible difference of opinloo reprdlng the n- 
predkiable effects of this crude and unacientlffc 
method Both experlmenUl work and cUnical in 
re^fatkm have proved without an\ possible 
doubt how unieliaHe the method It. A lew sur 
geocs use timplo teooto nriea , but the onh 
acceptable reason fer us use fa the fact that It fa 


very simp^Ie, lending hself to easy perforsanct CB 
young chadretL Ho» ever, the pcaiJlffltycflan- 
peretf coni-ergence resulting frem lenatOBT a 
the intertaJ recti of young children b ox cf (fa 
pcfndpal reasons wt) the operaifco thonld ■« fa 
used 

Ifl the surgery of dhTTgenl strabfamBi, 
tcnotociy of the external rectus fa fiCl idroaied, 
but logk^r a receason wooU repface the 
tenotenny very advantageously 
C^nlrtlUd ientiemia In order to aim Ih 
dangen of simple leoofany.ieienltDeihffhhne 
been devbed In which a lutch b pamed tknxq^ 
the anacie or the tendon before it ts srmed, thh 
athch bdog tied altenrard t the tendoo naop 
CD the adei^ to the confunctlva, or both 
\ on BLssconca described tedmlque far i roe- 
troUrd toiotccny and hfa method has focod frtat 
favarincentral^aropeCnumiijt iiiUos). \ca 
Bfasunk* cuDtroUed tenoConTB quite o ba- 
prortment upon the more pTinutlve pw ed m e cf 
simple tesoUani but nritbm this metbednemy 
otbCT iTOCnbed so far can cocDp a re »itk Jaw 
sen's receasIcD, the tendoc of the smied marii 
not being pnpely ana dbed to the sekn andean 
sequently the fieLit atmehmot beng uaaLst 
unctrialn and unpredictable The favee BCt bs 
cxotnfled usofcc^ can be ascribed to the pciii- 
UUty of subeetmenl ispeoveant cf the tni^ cf 
an operatloo wVn overcorrmkci or andoinmc 
lion are ionnd to be peeaenL Thb b aehfcrtd by 
kavioc the sotores tied In a wa> that allo« far 
I he tlratcning cr the ul ng of the lalnre fa the 

first after the eperation. Jlore «IE be *iii 
aboot ttfa preacnlly 

n«oirrf (•fmuttivadH 
»ds tit UnMtwnn Lengthening of mtado h 
seldom used any more, but occasknaHy the 
od n amticawd in the Uterature. Saa rer^ ™ 
recently advocated lengthening the mrade ^ 
poOing hard it it aith a atrahbnm* hook. B* 
assodate* this with advancement of the actij»~ 

fat. Central tenotomies are rtillprteticed haem 

there but Ibeir use does not seem Juitlfad 
as it has been preo ed by the es^hnet^® 
\\ atioos and Oimstcad thW Ivpe cf cperal*^ 
effective otJy because the posteperatfav tiWi- 
menU t the sdera of the part of tl« tm<w 
operated upon bring about redoctfau fa the 
oicootact. Peter has debbeiatelv reduced t he 
of contact by sotnriDr the tendon to t« 
some mPIimclcTi back of the point cf aoT" 

itachmenL Alabaster with gold fOtmesp*"^^ 

uigaj e in the opposite directfan of it* .l 

ingthcadTaocemenl of the anUgenfat, aid WQn> 

ChivniK a band of dectmoBgnfaO® 
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not exceeding i millimeter at lie bottom of a deep 
groove of the same width with the purpose of con- 
vertmg the contractile portion of the muscle in 
front of the band mto mert tendon, thus reducmg 
the action of the muscle Walker, who studied 
histologically the muscles after this sort of dia- 
thermocoagulation, found that both the nerves 
and the muscular fibers are destroyed By and 
large these different methods have not met with 
great favor and too little is known about their 
real merits 

Recession Recession is undoubtedly the best 
type of operation for the purpose of weakemng the 
action of a muscle Jameson advocates a wide 
conjunctival masion m the plica semilunaris 
Curdy severs the tendon with a knife Peter (55) 
recommends great care in the handing of the mus- 
cle and thus condemns the use of forceps With 
the aid of a hook with which he hfts the muscle 
first on one and then on the other side, he makes 
one whipstitch at each side of the tendon before 
it IS cut Even fanhke spreadmg of the tendon on 
the sclera seems to be of great importance for the 
avoidance of future cyclophona, and the stitches 
should be made with proper care m order to en- 
sure uniform attachment 
Recessions are limited by the distance to the 
equator of the pomt of attachment of the different 
muscles on the sclera Thus 5 millimeters for the 
rectus mtemus, 4 millimeters for the rectus m- 
fenor, 3 miUimeters for the rectus extemus, and 
2 5 millimeters for the rectus supenor seem to be 
the maximum that can be receded In the case of 
larger eyes (the diameter of the cornea accordmg 
to Priestley Smith bemg possibly the best mdex to 
judge about the size of an eye), i to i 5 milh- 
meters more can be allowed for each muscle It 
has been claimed that even with larger recessions 
no lU results such as lack of convergence have been 
found, and apparently with the rectus extemus 
more hberties can be taken, but on the rectus 
mtemus the maximum limit of 6 millimeters 
should not be stepped over Accordmg to Jame- 
son a s millimeter recession of the rectus mtemus 
will correct 20 to 25 degrees, and the recession of 
the rectus extemus corrects one-third of that 
Accordmg to Peter (54) only 12 degrees’ correction 
can be expected from a recession of 6 millimeters, 
whereas 25 degrees can be expected if the recession 
is combmed with advancement Results vary 
considerably accordmg to mdividual vanabons of 
the muscles As a rule about 5 degrees for every 
milhmeter of recession can be estimated, if the an- 
tagomst IS operated on simultaneously 
Advancement This type of operabon meant to 
enlarge the arc of contact is stdl m great favor 


(Wheeler) although its results have been ques- 
tioned and some controversy has arisen regarding 
Its acbon Duverger, quite some years ago, ex- 
penmenbng on rabbits found that after some time 
the advanced tendon finds itself attached to the 
former stump, m which case the advancement 
would only act through the shortening of the 
muscle Prangen and Horay are of a similar opm- 
lon regarding the results of advancements, but 
Jameson beheved that the muscular fibers are stiff 
acbve and can take acbon even when they are 
embodied m the attachments to the sclera Peter 
IS in favor of advancements because he finds that 
by including the capsule and the conjunctiva m 
the advancement about 5 to 10 degrees more can 
be corrected with this type of operabon 

Apparently advancements will not correct more 
than about 15 degrees (Wheeler) except if asso- 
ciated with recession of the opponent The possi- 
bility of using advancements for the purpose of 
correcting simultaneously vertical and lateral de- 
viabons has been considered, but an agreement 
does not seem to have been reached so far The 
majonty of papers deahng with advancement 
merely add details of new techmques, chiefly m 
the sutures The operabon lends itself to ulterior 
changes m the sutures for the purpose of correct- 
ing surgical defects durmg the first few days after 
the surgical procedure 

ResecUon Reese’s method nowadays finds great 
favor The effect of the operabon is that of short- 
ening the muscle and sometimes it has been used 
combmed with advancement in order to increase 
its acbon Great care has been taken to make the 
sutures more effecbve and to make them safer, by 
attachmg the muscle to the conjuncbva before it is 
severed The anchorage of the suture on the 
tendon stump has been improved too, and several 
new techmques have been described to that effect 
As in all opierabons on the external muscles, the 
trend now is to make a large conjuncbval mcision 
in order to be able to operate freely on the muscle 
Tucking In order to obviate the undesuable 
attachments above or below the previous pomt of 
mserbon a tuckmg operabon, m which the muscle 
IS not severed at all, was devised some bme ago 
An argument raised agamst the tuckmg meth- 
ods, first advocated chiefly by Burch and Grant, 
is that they are not very exact, as considerable 
stretchmg of the muscle fibers t^es place durmg 
the first days after the operabon and that conse- 
quently It IS very difficult to know how much 
should be tucked m order to have dependable 
results Possible necrosis of the muscle, due to 
strangulabon of the blood supplymg vessels, has 
been menboned too But the method has gamed 
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WHikfoed In curs 0/ lock ol cocvrrixcce io COD 
\TTfcot strabisnna, an opeiatlon sueoftbenln? 
tbe CTtrnil riwold be pftfcirrd bcurs^bcku 
canvcTPcnce tn dK'e ituy t atmbiiima an advance 
mcnt « the intenu inoold be cb oaen ia coin of 
lack of diitieeuct stiengtbcning of ibe abductors 
a tbe metbod of cbofct. 

blare and more tbe Idea pveralU that the action 
of tbe opeiativt tieatmeot should be eqoaBy dl 
Tided u nrach u pcoaible between the two an- 
tajoniit mtacics of tbe aune ej-e, In order not to 
have too mneb tenskn in tbe sotizres mbkdt mlabt 
canse oltusate changes fn tbe remits (Ctir 3 > 
Berens, is Klrwan) Gfbson wu led to faror 
tbb Ida too by the good resulti observed in 
of very great devlatraos In which thh method of 
operating simtUtaneoQsly on two rmactei of tbe 
same eye had been med. 

A carcfol examlni tkm of each Indhdd ual pntien t 
Is essenUal for tbe proper diagnoak of tbe actual 
cause of the “symptem.” thb dkgnoBS U 
absolutely oecestary for tbe choke of tbe proper 
operative loetbod Golbor ckanbed tbe acmal 
tvpes of stnblKnm and tbeb rtxpecUv'e aspects In 
the dlffeieat tests. Tbui, ibe test for vlsoalacaltv 
wfU spot all cues of aaUyopb testing tbe more 
menu cf the eyeball wQI sbo* the dinemce be 
tween a paeudopanlytlc stnbfsmus and that of 
heterotrora due to ondersetko or omsetke of 
Indhddaal nimcles tbe use of atropine routes titf 
ere Inward in tbe pseudoparalytk and d ecr ejjtl 
tbe ckvlatkn in Ite accoatmodaCb'e trpe Tbe 
correction of ametxopks with proper gaSKS wffl 
decrease the derlalko angle In both accommoda 
tive and aniaometropk type measuring tbe an^ 
for tbe neai-pofnt and loi distance enables the 
aeporatkD oi the museniar from the icoonupoda 
live types the tests for fnskn srlll show a cotaln 
degree oi feako In tbe accoenmodathe type bakn 
for larger images la tbe anfs ivn ^ tToplf, partial 
fotkci In the ambfyopk, and nme at all in the 
fuak® type. 

When double hTOerphorfa (letboeff) is loond 
sinnihancocoly srlth lateral denalkoi it is very 
important to nave ibat cortecled dtber before or 
at tbe pnv» nmi» as the lateral strahfsniQS. 

SmfU Un«<cwty Slmpie tenotomy nowadaya 
had better he mentioaed in tbe historical part of 
tbe forgica] iftatmcnt of beteropia, for there fa no 
poaalbk difference of opmko regarding the im- 
predkUble effects 0/ this crude and unscientific 
metb^ Both ex p cj imenUl work and cCnlcal In 
Tsligatko have proved wllboat any possible 
(kxibt bow anrefianle tbe method fa. A rew mr 
geoos still use ainapk tenotomes, but the «*» 1 t 
accepubfe reasoo lor its use fa the fact that it Is 


vnyilinplc InxUng Itsdl loeasyperiotmHKtta 
ywing children. However tbepcaaibiEty <f kto- 
pered coover g e u cc resulting fnm tawter m 
tbe Internal recti of young children is one cf ik 

principal reason why tbe operitkiaihoBWwk 

used. 

In tbe surgery 0/ di i er g e u t strahtmea, inrpt 
tenotomy cf the atemil rectus fa still adTOtd, 
but logically a recesdoa wodd replace the ^07^; 
tenotomy reiy advantageously 

CsMirelUd ttntdomitt In order to arat lie 
dang en cf urople tenotoeny, seieral methods hi re 
been devised by ablch a stitch fa puacd ihrtagi 
tbe mosek or die lendcn befere It b semed, tha 
stitch bring tied afterward to the tmko o i wp 
CO tbe adera, to the coujuactlra, or both. 

\ CO Blaacovki described a tecbnfqaefcraaD. 
troUed tenotomy and hfa method bu fooad gnu 
favor In central Europe (Harms, rt ICUoa) \ce 
Bfasem-ka controOed tenotomy a qaite is tn- 
prtjvrment upco the meet prinmirt pratdnre cf 
aimpk traotomr but nritber this metbodneruy 
otb^ p re sented 10 far can compare with Jn*- 
•OD s itcmlcei, tbe tendoo cf the sevatd made 
not being preperiy alUdied totlfa sdenaodem- 
•eqocBtly tbe tuvO attsdunent tebg actoeahat 
mtr grtitri «riA rmpredlostJa. Tbe liTte 
cnoOtfled tenotcBsin be aseibed to the pem 
bOhy cf Bxhsemjeat impreccrineBt of the reswcf 
an cpenlko too ormtmttieo « ludownw 
tko are iouad to be present. Thfa fa achlered^ 
kiTinr the sutures Bed b t srir that allows w 
tbe t« tbe kcwBibg tf the Ktart fa « 

first cBvs after the opqitioo. Ifor* wID he nU 
about this peeaenlJy 

B fgAeafa{i^aiwsciifarortfatbTwit «tkfad a 

efj the* Uiutrmia Lengthening of naada ■ 
addccQ used any mere, but ocnastSuUy the ow 
od fa mcnlkoed b the fitrrature 
recently advocated lengthening the mijs« b 
p nfTmg hard at it srith a ftrtbfannis hook Be 
ancdala Ihia with idrancemcnt of fhe aata^ 
fat. Central teootocaleiarestiDpferikcdh^,™ 
there bnt tbdr use does not seem 
as ft has hern pcoved by the erpeenDaU 
Uatrouj and Ohnstrad, this type « *^®*^*^ 
effective only been use the pcatopentire sU^ 
menu to the idera of the part ^ tb 
operated upco bring about a !r* — 

oicootoct. peter has driIberatdyredDcrdtB<_ 

of contact by sutorlng the temioo to w so^ 
•ome mfllimeters baa of the priat *1?^ 
aUadunenL Alabaster srith fold wliBesipcW 
muscle b the opposile directlai cf its 

bgtbead ancementef theanUgoofat,andWc^ 

^vasse places a band of ekctrsccagulali* 
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which he puts in two extra sutures through con- 
junctiva, muscle, and sclera and again through 
muscle and conjunctiva, and placed m such a way 
(Fig 3) that by tightenmg them soon after the 
aperation it will be possible to shorten the already 
odvanced muscle still more, thus mcreasing its 
action Baudot described a somewhat similar 
method for the same purpose 
Von Bkscovics, as far back as 1922, m certain 
cases m which shght changes in the position of the 
eyes (up to s) were still desirable, had used after 
operation a special dressmg compelhng the eye to 
be in extreme adduction or extreme abduction 
The principle of his method was to force the eyes 
in a certam direction, so that the new attach- 
ments would take place m that position Strebel 
and Goldman have advocated the use of that 
method Instead of von Blascovics’ speaal dress- 
ing, ordmary glasses covered with simple adhe- 
sive can serve the same purpose (Fig 4) 

Methods for correcting bad operative results Pa- 
tients previously operated upon and m whom 
there is still some heterotropia should undergo the 
same careful exammation as any other case of 
strabismus, m order to determme the proper meth- 
ods of treatment at the proper tune In the case of 
previous recessions or tenotormes a similar opera- 
tion on the antagomst is not advisable m order to 
avoid any degree of proptosis For certam cases 
m which the dl results have been caused by un- 
wished for adhesions between the muscles and the 
eyeball, Berens (ir) has devised a special tech- 
nique he mserts between the adherent muscle and 
the sclera a transplanted piece of Tenon’s capsule, 
takmg care to turn the transplant over, so that 
the side which was formerly turned to the sclera, 
will now be turned to the muscle, thus avertmg 
the danger of renewed attachments between mus- 
cle and sclera Capsular advancement, has been 
found very useful in cases of paralysis due to 
previous simple tenotomies 
Divergent strabismus As a rule there are no 
special methods for the treatment of divergent 
strabismus, the same general pnnciples mentioned 



Fig 4 Von Blascovics’ method for subsequent correc 
tion during the first 5 to 12 days after the operation 

for convergent concomitant heterotropia begm 
equally prevalent Thus an accurate diagnosis of 
the nature of the deviation in each case is abso- 
lutely essential so that one may choose the best 
method Furthermore, recessions of the external 
recti will be justified only m case's m which there 
is normal convergence, as has been pomted out by 
White and Brown (80) Coppez goes so far as to 
recommend complete tenotomies of the external 
recti, an operation which he otherwise condemns 
But even on the external recb, tenotomies are not 
very satisfactory, and if weakenmg of the external 
is desired a recession should be resorted to Cass 
is m favor of bilateral advancement with resection 
of the recti mtemi Dunnmgton too favors a gen- 
erous strengthenmg of convergence through a 
proper operation on the mterm 

White and Brown (80) emphasize the impor- 
tance of vertical deviations m the success of the 
operative treatment m divergent strabismus, as 
well as m the convergent Hypertropia should be 
corrected preferably before the management of 
lateral deviation, but m some cases, when it is 
impossible to discover the vertical deviation with 
the necessary accurateness, it is justifiable to cor- 
rect the lateral deviation first In some cases it is 
possible to correct both deviations, lateral and the 
vertical, simultaneously Generally it is the m- 
fenor oblique which is responsible for the vertical 
deviation, and m such cases a tenotomy or reces- 
sion (von Blascovics) of the infenor oblique is the 
method of choice 

Cass calls attention to the fact that operative 
results are very deceptive m divergent strabismus, 
and m many cases immediate good results are fol- 
lowed in a short time by a relapse Early opera- 
tion is advisable m all cases of altematmg strabis- 
mus and m those in which there is improper ad- 
justment. 

Paralytic strabismus The possibihty of re-es- 
tabhshmg bmocular smgle vision, even if this is 
limited to a very small area in the field of fixation, 
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modi favor to tpfte of thli, aod in tbe baadi of 
those who spoDSor thk type of tui^y the roolts 
have been very (ood. If ^ lucking (t performed 
imraltaoeoasly irith a recoikai. there will twt be 
10 modi pnll on the ntcm of the tocfced muck, 
and coai^ently leas umcblnc Apponstlv not 
more Uua so (t!g T ei! i on be corrected with toc^ 
iog The but thot cube tacked to fet toy eSect 
at all b S mOhmeten (tod BUacovlci) 

Ser er al chuges in the tedmlqoe of tbe rwfhnj 
opoitloo have been proeoted, KKoe ad^'ocatlog 
tM Qse of inatnuaenU (tockertl and others, only 
itrtdxa. Keomlly a method wu describe d pn>- 
rkflng for u tochoraA of the musde oo (he 
sclera near the Ombni (BardioAlhi) 

The tockhic of the nrasde )o 1 qU) with tbe coo 
Janctfra has oem advocated too. In order to 
ftienxtbcn the operatioa and to render it hlood- 
IcH. Thbhasbcuachieredwlthcrtihury ttltcbea 
(Sayraanslj) or with a sDm ring In the myo- 
campter of Bairaqocr or Lacamhn. Accordlagto 
Bristow the mj-ocampter Is u ImproNTioent of 
Briffis Initromctit p j cw m ted to the Section of 
OphthalxnoJoCT of the American Medkal Asao- 
ditioa back m 190^ and Otb W oBe rives testl- 
mony to Dnjpt’ priority by itadnr that domif 
one of his tISj to Barer incu, be showed Bana 
qoer Brim iostroroent and that later Banaqoer 
scot him^ls iDodei Accerding to Wolfe Barra 
qner dcvtt daimed priority for this method. 

Myocampab met with ccoriderable favor in the 
early thirties, later Hubert and Lebas advocated 
expoting the moscle first, and then ihortenlnr It 
with the myocanjpter This rcpd en tbe method 
much more dependable. Aboot 10 mSlbne teis* 
short enJng can onectopt jo degitta. If reces- 
^loo h* perforTnerl shnuJUneocslv A IronH In- 


vestigated tbe pitholoEy of rnnsdes after oro- 
campris, and foond the following changes fa the 
rtrangnlaled part of tbe rmack cyanodi, ko- 
onhagrt, anci some oecrosb atxl jaenwan rr 
ported a case oi repeated cyitdlke growtlB co tk 
coalnnctiva over the tocLed m uscl e afte etto- 
campsis. Removal of the lOver ting thcot i 
ntemth after the operatkn Is scanetlmei nthi 
dIfEcult, u the ring is cmnpktriy bnnrd k tk 
cnjonctlva. In sndi cases, alter the ting b o- 
covaed each end should be bdd srith a lim^ 
fonxps ud the ring thoold be cm apart u b 
shown in Flgurt s (Alvaro, ) 

“C *ck »jkrfl/i##”(t 7 ‘Ckwr) Otioccridaci 
opmdesa was devised In 191 1 and only gradinfly 
end It become tstensivTiy known. Fitan Saa 
Fnndsco, wbcie it hwH bem used for a kxg lime 
U nmnd gradually throudjoot the United State* 
ana in the hst yeaa to E ur o pe . Ettiywkit il 
has been wckoincd srith marked mtlmriafii. 
Barkan's stalonent aboat thb method, ctHhw it 
*Hbe most perfect mw4tantr«I iT»*n« cf 
enisganmatanyage it one of tbe many afch 
Indicate the enthatbsm 10 muy ophUnhoolo- 
^oAt have ahowo for tbe ‘'shcriaier" o pr stlnn. 

Ihe adrutages cd the method an ckHy tk 
abeewe of ntares and of Mvennee of the teadoa. 

1 1 bu bees poia ted OQ t by aone nrfeens (Wkekr) 
that during the first days af tc the cgmricB then 
Is a nlher ttroeg reKtkn la the m coeated 
upon, but thb hu been denied by othm (Af^ 
mu) About JO mlOlmeteTsb the marimum tw 
can be shortened. 

fhmitUr described a needle, inches keg, 
made of 14 gauge wire srhkh be met for wimSag 
the dcnnal soture round tbe strips of tbe naode. 
Hr uses spedal grooved books to keep the *t^ 
Kpaxated fee tie lasertioo of the witsre. Tk 
muscle b dbsected as far u tbe equator and tk 
dermal sutures shonld be placed at a cotak £*- 
taocB from the point of attacliinent in ffder to 
prrvmit too mo<i puH on the mnsde fibers. Ne< 
mm rtm" 8 autnres ibocld be nsetk Cc 

mcDtiiig both ends of tbe dermal nrturt bundle 
with a ■pi-ebl metalBc ctmoil b a method allo- 
cated by both (yCoonor and by Smukl rf Tk 
sotates ahould be kft for about s weeks. 

ilrticdj fm ametint tjler tJtsU Apart IW 
the controlled tencptoenia, whldi lend tlasac^ 
to further changes in the position of tbe er e a ^ 
days after the opeiatkc bv U^neningcrk^r^ 
the a utur e, socue methoeb have be« deyrsed ci 
late to enable the aeugroQ to paform an 
rection, if the results do not seem I be 
tory In the first few daj-s after opeiaikn. Uao“ 
fij) dewmbes new method of advancemeDt ■ 
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upper part of the field of fixation— where there 
had been onh a small \erUcal de\aation, or none 
at all before the operation— tlicrc wall be an over- 
correction in the sense of a contrary acrtical de- 
\ lation In the lateral mo^ cments results arc still 
worse as the a crtical position of the paraK zed c\ c 
IS dependent upon the oblique muscles, when the 
pauent looks toward the healthj side, the a ertical 
deaaation increases in proportion to tlic increased 
turning of the parala zed ea e, and cona ersela de- 
creases when the patient looks awaa because the 
a-crtical position of the aa cried c\es is influenced 
b\ the a ertical recti After recession of the su- 
penor rectus there would be an increased deaia- 
tion both in adduction and in abduction Still 
more unsatisfacton is the effect of the recession of 
the superior rectus on the rotation of the cacs 
Both the supenor oblique and the superior rectus 
rotate inward, and consequently weakening of 
the supenor rectus avail increase the disclination 
Ada'ancing the inferior oblique (ada'oeated b> 
Landolt) would likewise cause a more pronounced 
disclination, and would improve parallelism only 
in the lower part of the field, but not in the center, 
as this muscle is inadequate in the nasal quadrant 
of the lower half of the field of fixation 
Best results show recession of the inferior rectus 
of the contralateral eve This equalizes the func- 
tion of the associated depressor muscles in the 
two eyes If a tenotomv is performed there ma> 
be an overcorrcction in looking down, but a reces- 
sion can graduate the weakening of the inferior 
rectus so that no such results wall ensue It should 
be remembered that the left superior oblique and 
the nght infcnor rectus are associated ui depress- 
ing and turmng the ejes to the right The left 
supenor rectus turns the upper part of the cornea 
toward the nght of the patient (internal rotation) 
and the nght infcnor rectus turns the upper part 
of the cornea to the nght too (external rotation) 
If the left supenor oblique is paretic the upper part 
of the cornea in the left eye will move to the left 
(outward) By recedmg the infcnor rectus of the 
nght eye the muscle is weakened and conse- 
quently the upper part of the cornea will be 
turned to the left (inward) Thus the vertical 
lateral and rotating elements will have been cor- 
rected 

Paralysis of the recliis internns References to 
surgical treatment of paralysis of the adductmg 
rectus are rather scanty in the literature Short- 
emng of the rectus mtemus and simultaneous re- 
cession of the rectus extemus are ranerally advo- 
cated Both Jackson and Peter (54) dissect the 
internal halves of the superior and infenor recti 
and transplant them to the point of insertion of 


the rectus intcmus Scv'eral cases have been 
reported, mentioning good results, of the trans- 
plantation of the superior oblique to the point of 
attachment of the rectus internus (Wegener), 
shortening of the rectus internus and recession of 
the antagonist being performed at the same time 

Paralysis of the rectus superior An adv'ance- 
ment or shortening of the supenor rectus has been 
advocated O’Connor's cinch operation after te- 
notomj of contralateral inferior oblique, if this 
prov cs insufiicicnt, has been used for that purpose 
Peter advTinces the rectus superior and transplants 
the upper halves of the tendons of tlic rectus 
evtemus and rectus internus to the new point of 
attachment of the supenor rectus An advance- 
ment attaching the tendon a few millimeters tem- 
poral to Its previous attachment has been men- 
tioned bv Peter too (54) When there is an over- 
action of the infcnor oblique of the contralateral 
eve, this muscle should be operated on, cither by 
receding it, according to Rugg Gunn's method, 
whcrcb> It IS reattached to the penosteum about 
6 millimeters from its normal insertion, or bj a 
simple tenotomj 

li'hitc (77) favors a careful m3'otom> of the 
infenor oblique of the contralateral eye and, if 
this proves insufficient (Giflord, 27), an adv'ance- 
ment and resection of the paraljzed muscle In 
cases in which even the combination of these two 
methods 15 not able to correct the devnation, a 
recession of the rectus infcnor on the paralytic ej e 
should be resorted to Both Dunnington and 
I\Tiilc (79) agree about the choice method being 
either the advancement of the rectus superior or a 
tcnolomj' of the inferior oblique of the contra- 
lateral eje WTien the paralj^tic eye is used for 
fixation, there is an overaction of the synergical 
muscle of the other eye, and tenotomj" of the con- 
tralateral infcnor oblique is to be favored, and, 
conversely, when the good eye is used for fixation 
and no such ovcraction exists, an adv^ancement of 
the paralyzed superior rectus should be performed 
Operations on the superior rectus have the dis- 
advantage of causmg a disturbance of the move- 
ments of the upper lid and diplopia in the lower 
field of fixation 

Paralysis of the rccius inferior An advance- 
ment with resection of the paralyzed muscle seems 
to be the method of choice If there is an over- 
action of the superior oblique, a recession of the 
trochlear of the contralateral ej'c has been sug- 
gested (Berens), and if there is a spasm of the 
direct antagonist, a recession of the supenor rec- 
tus Wiener suggested sevenng the infenor oblique 
close to the sclera, reattaching it nasalward from 
the attachment of the mfenor rectus Casten 
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b wdcomed u & Mrwfn; bj tbe majorltj at p* 
limU. ThU U£t» rwoitly mahmttd bj <^ord 
(17) iboTTi tbe toporUnce of tbe «rrp^ trat 
tPCPt of parilytk ttrmbbmitt. Tbe kr ^W ine of 
cootUlkni at c&occikr vbdaD before tbe oojet of 
panl)-«b li otentbJ for tbe choice of tbe fargicij 
metb^ in ctefa cue, and tbe oae of prban after 
tbe operatloa io order to corrm aoBdl ckfeeta aod 
eoabie rirmittapegna macoJar penxpdoe b of 
eqral Importaoce 

Aa aeanate dbfaoaii of tbe oatore of eacb 
paraf}^ taclurflng a mlmrte tsTcadgatne of tbe 
njscuoad ceitdllioQ of o( tbe 

ayBeil^ aetiork of all moacloi kvohred la tbe more 
BMst of tbe eyes ia tbe terml dtrectbm in tbe 
bcid of fbatioci, b of paramcamt importacce for 
tbe choice of tbe aurgkaLl method (a each caac. 
Accordmg to Biebcbo^kr eKpedaDy lo tbe caie 
of rTTtkn] derlatkoa, tbe foOowlni; C|;aestioia 
most be aontied before a decbkn Is as lo 
if aod bow any kind of parahrtk ctrabkimis may 
be sarjically corrected (i) Does the vertfeal de 
riatbn tif cre aa e in kMkmg op, or in kiakiog down? 
(>) Is It (lUcj cnt In tbe ri^t and left baivts of the 
of fixatkn’ (3) \je tbe doable Imacee of 
CDQtocn paraUd in tbe whole bdd of bxati^ cr 
only In a certain part, bring iocUned toward each 
otiM In tbe other part? (4) DocstbetiltiBgoftbe 
bead annod the nrittal axb wftboat cbanging 
tbe dbectioo of the Ttaoal Qoea tadaesce tbe maf 
nitode of tbe rertlcal and tbe mcridionol deria 
tli^_ and. If so, In what manner? Ibr actwers to 
qoestioDt snD enable ooe not otUj to differ 
entlate between a troe paralrtk rtisbismis aod a 
aonparalytlic heteropbcaia bat also to diKovtr 
which moaclcB are In rofvTd— whether tboee which 
are paralyxed or tboec srhkb bare deveioped an 
oreractkc doe to Kcandaiy contracture. 

Tbe rarpcal treatment of paralytic ilri b is n na 
iboold be resorted to only after 6 mootbs ban 
tlapaed aller tbe inceptioc of tbe panlyifs wltb- 


oot any signs of recovery (BWjcbowti)), U] 

afterward tariy treatment b idviiabfc fc U 

avoid contractorcs of tbe antagoobt 
The operative treatment sbouid be fimted, 
whenever posaDjfe toward bcceasian tk eS 
deucy of the paralyied mnsde as it iboeU be 
raneiDbered that, according to Sberniq^ 'idem 

oCEStratko in iS^ thdeuftbeoiDt of anastigei- 
btic muscle under nannaf ccoditm dioeU act 
be regarded aa a passive stretching proisad h 
tbe amtractioo of tbe agoniit, bat b really dor u 
art acthe retanttoo tbat taia place em ff tbe 
aambt doea not fiuKtioo at aH It b pov rrctf' 
nmd therefore, tbat it b not poadbie to bspnwT 
tbe fonetko of a paralyied ocolar orsck by 
means of weaienlng iu antagonist aicoe. Cta tbr 
otbes band, Laodcits assgmptkc that wbes 
sbortenlngof the parabned mtiwje prov ed bnafr 
cimt tbe coatnh.ieralhoinonyTaoattitiaof tbe 
abortenfd cmade In 00c eye sboold be stmgtb- 
cned too, does not stand good any non in cases cf 
long staling paralytk ocriad o o with stooodaiy 
cootradkea. ray rightly opposed tiso- 

toniea and tbat Is pcoribly tbe for U> 

pedky R ccaak an, h u we v t j not trlnghx thoat 
tbe poor resohs of sboj^ t not coka, (same n b 
Incseaae the effect cd tbe (pgatloe a 

tbe partlytk meacle by rebaxatkci cf tbe pel (f 

tbe astigcnist. In scaae types of paraMk ttraib- 

ims stTCngthening of the paraVvd ssade b 
lecbnlolly difficult and weabenl^ of the ffrrO 
antagocltt. Is not ettoogh cr may even bare i 
sosiCThat nneipectfd rrtnlt, due to aa erenicti® 
of cootralatnal musdea of syncTgfcal actfcn to tbe 
ponlyaed muscle 

EtpedaBr in cases of paretic vcrtkal awseks 
there are other factors to oe taken into coeuidos 
tfcm wfaepe v er parallelism of the eyes fa to t* it 
eitabDsbed In toe largest pcaiJtde area of the fcil 
of by means at an ofwisticri- T taa^a * 

only the ovnartico cd the contrskiml 
has to be cootidered as moving the eye vtrtiallT 
bot Its addoetke or abdoctloQ and hs 

coocHnatioo or dedinstion are of fi«t imp* 
tance 

As an example 0/ tbe ctcopWltY of anfl® 
regarding paretic vertical mu sd fs Ekbehovtv 
ifiscossca toe Bobk*^ loreterate trccbie sr p»f 
eaU. Ai tbe streoftbcnlng of the parrtfcpe** 
U difficult, tberr nd^t be a pc-Mhty 
ment cdU* vertical devkdoo by tbe wa™ 
of the rectos superior of the poretic eve. Bsi^ 
would be coly In a very limited area “ " ^ 
of fiiatkm, the effect ri this opeatke bel^*» 
In the lower part of tbe 6ekl— wbers the 
defect had been greater before-wbeitis to ux 
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The method advocated by Landolt, of advanc- 
ing the infenor rectus, has been equally aban- 
doned Wheeler devised an operation to shorten 
the paralyzed superior obhcjue, but its techmque 
seems rather difficult and its use has been dis- 
couraged (Peter, 54) Aurand dissected strips of 
the external and inferior recti and attached them 
to the sclera at a distance of 3 millimeters from 
the limbus at the 7 30 mendian 
Paralysis of the inferior oblique An advance- 
ment operation for the infenor obhque has been 
descnbed by Wheeler The muscle is detached 
from the orbit, pulled out, and sutured to the 
cheek bone Recession of the superior rectus of 
the contralateral eye has been advocated by 
Vffiite and Berens 

Bilateral paralysis of homonymous muscles Han- 
dling of bilateral paralysis of homonymous mus- 
cles IS rather difficult Accordmg to what has been 
pubhshed so far (White, 78), bilateral paralysis of 
the rectus superior, when it is predommant in one 
eye, calls for tenotomy of the infenor obhque on 
the less paretic eye, and according to the result 
shortemng of the superior rectus of the lower eye 
or tenotomy of the infenor obhque of the other 
eye When the patient uses constantly only one 
eye for fixation (generally it is the more paretic 
eye), the external rectus of the deviated eye 
should be operated on by performing an advance- 
ment or recession according to the lateral devia- 
tion in each case and a tenotomy of the infenor 
oblique iVhen one or the other eye is alternately 
used, bilateral tenotomy of the mfenor obhques 
and in mild cases bilateral shortemng of the su- 
perior recti should be performed Whenever bi- 
lateral paralysis of the supenor recti is almost 
complete, care should be taken not to touch the 
infenor obliques, in order not to weaken the ele- 
vators entirely 

For bilateral trochlear paralysis Jaensch pre- 
scribes recession of the mfenor rectus on one eye 
followed by a sinular recession on the other eye if 
necessary, the second operation depending upon 
the results obtained in the first 

ANESTHESIA 

As m other branches of surgery, the latest de- 
velopments of anesthesia have done much toward 
improvement of surgical treatment Possibly the 
favor enjoyed by the simpler and cruder methods, 
the results of which were so unsatisfactory, was 
chiefly due to the lack of proper methods of anes- 
thesia There is no doubt about the influence of 
anesthesia on the opmion of many ophthalmolo- 
gists as to the minim um age at which to operate 
on a child with strabismus General anesthesia 


was not favored m the older days because dunng 
the operation the deviation could not be seen, it 
was claimed, and consequently the surgeon had 
nothing to gauge the operation by Lately how- 
ever, as has been pomted out by Dunmngton, 
accurate preoperative examination of the patient 
permits establishing a defimte plan beforehand 

Peter (55) favors general anesthesia in aU cases, 
as he believes that local anesthesia is always 
responsible for some degree of edema which may 
cause important landmarks to become obscured 
Anyway for children under 12 and for those adults 
whose temperament or disposition prevent them 
from bemg co-operative with the operator, gen- 
eral anesthesia is essential 

For general anesthesia the use of ether, vme- 
thene, diethyhc ether, mtrogen peroxide, ethylene, 
cyclopropane (the two latter are inflammable) has 
been advocated Magill’s tracheal tube should 
always be used m order to keep the operative 
field unobtnided (Prangen, 58) Morphme sulfate 
o 01 gram and atropme sulfate o 0004 gram hypo- 
dermically, should be given about 30 minutes be- 
fore general anesthesia 

Evipal, pentothal, and avertin are very useful 
too, but m most instances a small amount of ether 
will have to be added Barbiturates are generally 
used as preoperative sedatives the mght before, 
and on the mommg of the operation both for gen- 
eral and for local anesthesia 

When local anesthesia is used, mstiUation of 
anesthetic drops, the gauze pack (Meller), and 
mjection into the muscle sheaths will be found 
msufficient, and block anesthesia will have to be 
resorted to But as it has been pomted out (WeiU, 
Bressler) local anesthesia is unsatisfactory m many 
cases, especially m the case of imdue traction of 
the muscles and tendons with the hook The 
combmation of local and general anesthesia has 
been favored too, with the purpose of reducmg the 
amount of general anesthetic which will be neces- 
sary for the operation 

INSTEtrUENTS 

Many mstruments have been bmlt for the par- 
ticular purpose of rendering one or more phases of 
a certam type of operation easier, and each opera- 
tor becomes attached to the type of mstruments 
he IS used to Lately new instruments have been 
perfected, and the use of others introduced Thus, 
Spaeth (65) emphasizes the importance of the hds 
of the speculum covermg the cilia to prevent tmy 
chppmgs falhng mto the wound For the same 
purpose Durr uses a sterile rubber sheet m which 
he makes a slit to msert the speculum, the rubber 
tissue covermg the eyelashes completely 
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reported good rwulu In a cue erf ccmgenlul tb- 
tenet erf the Iziferior lectm , titer hiring enn*< 
planted the external rtctni to a ipot mldwaj 
between It* focraer atUduDent and the Inaertioa 
<rf the trJeifaf rectal. Extonkn and deprenkn erf 
the CTThaH were thereby achieN-ed. adro- 

ntcdsftmiltjioeou* tenotoeny trf the fnfer^ oh- 
Hqoc If found Decemiv Peter advocated the ad- 
vancement erf the Infertx recta* attaching It a few 
mfUimcteii tempoeahraid (and obriorafy nearer 
to the Umbos) from it* focincr attachment. Bar 
Icls, In a case of absence of the loferlor rectus and 
fibrous band of the wpenoe recta*, tenotomlied 
the latter and polled the eve down sdth (utore* 00 
the limhal conjunctiva tied on the «Hn of the tower 
lid, 

Pffffl/jiu / tMt rrrto extemtu. Thh appeaia to 
be one of the moat common VIr.d« of paralytic 
strablsnnta. Advancement or ihortenmg of the 
externa] recta* and reertaioas of the Internal 
rectos have been advocated 

A liiiipk tcQotomv of the Intemal recta* com- 
bined with ipcdal athche* meant to poD the eve 
toward abdnctloo ba* been described by \ogt. 
The Ho mmriih etei type of operalloQ wnh aevcral 
La pfo ve m eata la it* tediaique ha* bees favored 
lately by Glflord (28) Beflaev Goodman, Laa 
caster XlvarD (t) and Krml othoi. with (alrtv 
good resoh*. Glfccd report* abductlcos of 5 to 
35 degrees after the operatioo. 0 Cocnor Instad 
of cis^ the exteffiaJ halm of the soperior and 
Inferior recti, tnnsplaot* the Intetml halvea. 
UTcoer prefers to sever the rectal extenm* 15 
mlUimctcis from the sdoa, ^lit the tdeial part 
In two banxoDtsl halve*, tnd liantplant the m- 
perloc and fnferfcie to the *upericw and Inferior 
recti. 

There b ■omc co ntiov crs > ' reg a rd ii ig the w yin 
which the Hurmnclahehn tj-pe of operation srorL*. 
Some as Bidichowaky and WTiite (79) believT 
that remit* are due moatly to the lecei a w o of the 
crtTractire recta* Interna* and White I* rather 
conservative about dhtarbiog the vertfcal bah 
aoce although Gifford ( 7) has never noticed any 
change in after operatioc* aJ thl* 

Ij-pe Spaeth (h+) mendooed the results of a 
periroental work done at the Gradoate Hospital 
m Phllidelpiiia actoedlng to ahicb the action of 
the mnwnlir tfip* I* uM jdy that of stays, thus 
permitting the tensko of the other abdnetor nnn- 
des to act wbeDe%eT reciprocal rtlaialion of the 
abdoctoTS occurs, ilcver oaing lodlscriinlnatfly 
the n-ir>l cc temporal strip* of the mperior and 
Infcrioe recti, itresacs the importance of careful 
dfssertice In order to prevent too mnch on 
thetntares. Wcrth-ChiTasmstfl] favors whtml 


teceiilon of the htemalxeetf, but that melkd 
does not teem to bo ivored fay tie majority say 

locger Apple calbattentkrn to the fibrootnetj 

appearing under the contracted lat erml rectM, 
which have to be severed In order to get red 
multa. 


PtnJjtis tf tht nterier tili^ hort to sb- 
duceni puslyals this b the most cernmnu cf 
ocular muscle paralysis. Biclschowskyalh ttfs- 
tfon to the tact that trochlear panhsii has 
breume more common In the last 30 years ud 
explains this by the more frequent opendees cf 
the KflUan type In which the troduea b euih 
looaened Piralysb 0/ the superior obOqte 
causes some form of tortlcolib, and therdjc 
an early operation b advbable enxeb^ b 
children. 

Von Grade and Alfred Gncfe quite a kng thae 
ago had devised * surgical treatment for tmchlnr 
paraJysb which as* abandcoed for many yean 
and ha* now fonnd general isvur sgaln, aamriy 
tetaotcxny (now salaHtated by teceadoo) cf tic 
Inferior recta* of the cuntrajatersl eye. ITTlh thb 
method, u It ws* recratlv menUonrd by Brtti*, 
DuoulngiiA, Mchlnlkn, White, Arfasaju.llsn, 
and Pleas, result* are qu;te good, althoetgs bet 
the patient look* down, the paretic eyr b too Ugh, 
and eo omsd y too low wbn the mtkst 
down and away a* It wa* menllcoed mntly by 
blessmane. Recza*I(» erf the Inferior recti has the 
disadvantage in many cases f causfqg a errub 
degree of ptotb of the lower Hd. In order to 
preveot ihli, a careful antare of the tuujuactfril 
wouadbemtiaL Bl elacb owskyprefcnnc<tolk 
the an tores of the receded tendai. In order to ic 
able to lighten oriooaen tiemacroirtSDg torrmlti 
obtaJoed m the next few days. 

TetxKcmy of the Inferior obOqoe of the bW 
eye b favored too (Hoiitan) and, acconfioi W 
Spaeth Duane and BlelKhowsky It ibeoH W 
used chiefly when there b an aisomted e iopfwr ^ 
The method fonacriv described erf recoste « 
the Inferior rectus of the contralateral *7^ 
method of choke when there b esephoda. Wt“ 
favors operating 00 the cootraliters] Infgic r^ 
tas first, and then, If uect n ory <» tie ‘rzf 
oblique Gtfford, oa the other band, pr*^ to 
operate 00 the inferior obbqoe first. D umi l nc tcc, 
Uasmann, Boraottf, and others fiver to ot 1*7 
of the Inferwrobbque only when IheiebastiWt 


aecundary contract re , 

I ck*oo s method cf transplmUti* of t lw 
perior recta* wa* recently t*vorfd by 
barriere and Sivfa atm favors the method^ 
generally abaadooed of receaiioo of tlr ■JperW 


recto*. 
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FormewmricnttQf the mnnber of mUEmttm 
lo ihortenlni reeectioo otrecadoa 


point o£ which k very thin tod gntxded In cidtr 
to emUe easy fixation with little tnionttltm tod 
DO (huTO of perfoettioQ the other hltdrilke end 
of the tustruroeot being iwant foe marling the 
•clera with geotian vWet or fodirin. 

Teodoo fpretden Uldng the place of the two 
boohs to be held by tn tsaSttaol were bifflt by 
Vi ortch In Beriio tnd bv Grfeahjaber In Swltaer 
Und tfter the pattena of Streifi »r.d SchwcIgfeT 


hiTC been dcacilbed eoefa ta the idtchei zigiu 
gfng throogb the motcle (Ltocuter TbomptaoJ 


ZWler'l Srhlpcthdi, tod the mtttrca tutoie 
By ^ A doable t im e d thretd t great 

n irmhiT of (atEm tEBT bc mtde with but one 
thread tccordfaig to Jtoietao tQ other things 
being eqatl it Ii b^ to be tble to bring tbout the 
appoitloD o< tQ the tlataes with one tlogletulare 
FtnllLe aprctihDg o< the tenkn ca the tderm, 
bowem ts eatennah tad care nrast be uhen that 


the Rtarca keep tbe teodoo in proper podtlan. 
Strangnlatkc ct tH tbe moa c u lar fibm anould be 


Tokfcd bv iD meant, tod for that purpoae tbe 
cmtnl part of tbe imacle iboold be left free of 
tutorta (Luicaater) Tbe violatloa of thia prm- 
dple b respoQilble for mtor bad reaulU, whkb 
change t rncttng operation Int t tenotamy tbe 
tdbciioat of the moacle trul tbe capnle to th 
adera at a point wbere the aatnrw real on the 
tdera, being l ea p o oaf ble for a Im caUttrophk 
rwolt and for tbe idU efloppointiog sttJmi f»e 
(Spaeth 6j) Tbe carrfid btndlEng of tbe mtia- 
dea b jntt as neceaiary and forceps sbonld be 


applied only cn thoee part* which tre bteaded fer 

rcMCtioQ. 

Tbe fact that iQk could be pfM wlthoot tar 

mbglTlngs In tarried nttsti (Ltncaater) nade 

ntorea more tnd more popnbr In the eidr 
ihlrtiea. Lately bowtve^ taprovnnenli b at 
got, rendering it nsore rdbbfe u to tterBIty cd 
endniance (lo or more da)W srilhout rcaorpdae 


tnd causing bttle retctloo) tnd the aaietnflce d 
tUaumatk needlea have turned the ^ lo that 


today catgut b gaining more in £»tw Ceaetally 
Ko. coo catgut b used for reaectkia tnd tdnoi 
matu and ha cooco for rcceadoo and renjuseti- 


Gutxeit rttpecth-elr Srmnar to tb«c tendon 
specohrms k the hoAln deacilbcd by Lodge made 
cJ thicker ttalnleat ftcel wire Tbe harvUe tnd the 
book with ill tCTTnlBal eve art grcpond to tbe 


vtl Hilnrea (Prtngen, 58) 

AcfmHng to Mne gg e rilk shonH be wiied 
before it U used (7 parti cf y^low beeswax, i port 
of ahneod oil, i piirt of aaliiTUc acid— PetCT, jjJ. 
For adTamxmroU on the hleral omacla twl^ 
•ilk ha 4 cr braided lilk Is a r ilxnld b used, 
tbe aerthsl recti, twisted dlk ISa s tad kr cm- 
joQctfvaJ lutnjca, twisted iQk ha i (Pete 5i). 

Sdml ntnrea bare become ccanmcordaec, tod 
tdera] podcndcoa fonneily t fcnnUahle oam 
non are rrally rare (Batlrr) 


book with ill tCTTnlBal eve art rrcpond to tbe 
orlglntl gn^ but the piVfale thirn U fewgrf Into 
a grooved dimrU* curved on the fiat- Tbebodkin 


a grooved dimrU* curved on the fiat- Tbebodkin 
k meant to pat tbe extra ocular mcode at rest and 
render U men a cce wtble to saturei. 


A rather large Bomber of metfauda for the open 
thre tmtmeat of ttnbkBBiii have bees dmaed 


mDuiT An>ccacawA 4 


jeat beeaoie the existing ntarea were found to be 
aasatbUctory Tjonttir back In 1901 ^lowcd. 




nd tke 

bS- 


idoD was necrsitry to pull the cUnple ntorea 
srhlcfa were oaed bj thuae days throogh the Duade 
fiben, tnd the lesolti « ere csot very ocoora^ag 
Since then ae\-eca] more reUable typa of ratnics 


TVheder ‘'There k no nuanlmil 


tbe prooer htndUng cf itrabkmus. .... 
lavtnue od-rraclu can be achieved by vrenl 

methodi. Tbeproerdoreo/ choke for any * 080 * 

b the ooe with which beb meat firnnkr ioil la 
performance of which he b most ikllfnl, prorkH 
of com ae the rtol typo of operadoG for each ci* 
baa bom carefully dicaeQ. 

Rngardhig baznediatc pottopeiatlre (ht*s| 
(bore appear! t be tome alight lodlrldual varb- 
U<WL Binocular oedudoo lor at leait 1 1 7 
b almost generally acerptfd. Banaquer^s 
tb* bandage iceins to be moat ccmfcctilietoli* 
paUesL 

CompDcatkioa arc rare Butler In 30 ytsjsk* 
only coe eye, due to panophthahnltk, 

Infected catgut, and Klehle and UenUn fc 
opeTatiw caira had only 00c ejv 

sdth uveitra. Agabiit local reacUona, fewekof^ 

teto bai been ad -ocated (Spjeth, 64) and n r«ty 
y{tfann«mW has gneu good reaialuwlwtii^^ 
Uteted orally and locally The local ow b nro- 
tkoed bv lu sol billtv so that ftmegh 
tiatrd solutlota can be used. For that 
natrWeulIaiiilacethTtuiiidc of which JOJWCOT 
■olotKua can be adly obtained show* g®d 
nlia. 



Dm D> ^l (i(>i s r I iMri i\i ss or c'oi uxii 

PR(HJR\M rOR (,R \Dr \ 1 i: 'I R \f\l\(. IN vSl RCn'RY 

p\n B l'!li Ml-ll K. M l>. I n 


A I tl f llu' ( li u il I " I I" !'>• . 
/\ U ' >* I I" u t* 1 \t '■r I I 1 < < 1 * 

r — \ ’c;(. c> '• : I >- -I T- c< , < 1 1 I 1 t'l i> <!' ' 

I \ 1(1 i< jt tl ' ' •' !>* ' ‘ i> ‘ 

K r- t'f U ' O' ( ■■ tl 1 'n--- ! 1 ri,i f 

h'ch nc'- 1 ' ' rU tc ' r 't’ B % rU ' 

p'ui^ i-.-iS q J i! 1 f U( 4-- ir tO p 'I'r ^ lii'tt 

t’ •••' B i'll 1 ’ t( '*1 I ■' I 'i 

c'jrp'i'- ’•nh .nr*M“ ’ 41 t'l { ?!’ •' < i *! j>iT1 

•'ll' n'viTjin" [B ii { j\ O' (it <> i 

in tBc- ’"j ir- ( (' ( (’’(^ - I'll! ( 1 

ini c''I''*^r"cnt 1 It": ,1', r 1 1 1 1'’’ 1 1 * I" I'll" 
rtn' ri' j*- t {i'- tB •■ < ' in i!i 'T U^- 

pTvnt vi\( p 4 ' ('> 1 in >!ir''<iiti tV'" 

-'iK \na tTi-nt cf ll t av i d '-I'-ri o’ * %(-\ 
lB*o (Ch r i*- n" tl i <’ m!'"' B cO( - r i' r ! (. i 
tiun and [i'tiki 

\t. (} n-on cf t il •’( i\ tiv th a O'* ( ' jiti ''■ 

* 1 ' ''i'jt"r( ini' ' or r d t r “iiii" o* 1 1 ti ii ! 

cnc\ ni tl c ( oB'", I till ji'i'ir 'n "f iru'tiilc 

tninni, in r\ B B - iI 'B;>'d i| iti' nU 
ur !' neon (f..on ivh Ho pit d ‘'iii'didrv 
lion Tl.p 'timiil iti'i u!n’ u 1 ri in' lotlii'r'ri 
tim rf mnnr o,ip ir'i "It I it ti > i d 1 - 

pmB for 'Ufinci! nit ntio" i" 1 rlpitir to •' iir« 
ojr nil inri io'<o- to.h\ of iturprii ‘;/r\iu of 
hitth om 1 it\ It n d'o nidiiit; (< ir ctnrrd pinjnil i 
lion tn rontinno Inn p, idiqinti, i-'mci- in 
anlnn ho pmB noi^ iih'il'vn'hmt th< uilniim nl 
of iinn\ ' irfcon'i in ilit \rm and the \a \ 
Tlio nrc'I fur nation tl f'l ft n’-'*, th it inrlmli In altli 
dcBno at a pninan 'iqiii'-itr, >.in;i'( tn ilu tmn 
hnoctof inert atcil effort in the ( t ll'ic tojirmidf 
additional ojiporliiniticii for tdeqtiite triimni 
in turgt rv 

Inlcrniplion of Iramin;’ tlm to inlnlnKiU in 
inilitarr 'enact is a prohkm tint tai'liiiK ronfli 
tions present Wtcanill ifTord to curtail tr iinin;' 
for'urgcn at a time uhen \ e iirf,'( nth iictd more 
and Better trained surpeons As a jnrti d sohitio.i, 
certain of the larfti r ri ntril hospit ds of the \rm\ 
and the ?sa\’a v ill prolnhU irraiiRi to prtniilt 
opportunities for rt rt iin junior medical ofiRt rs to 
continue their Ir iininR in tlieM institutions nlu n 
it is interrupted h> enlistment 1 or thoH. < \c< j> 
tionall} \ til qualified v hose training could not 
be pursued in mihlarj lio'jiitals, pcrlnjis ( v mp 

Chairman ol the Cominillci: on Graduate TraininK In Siirper^ 


t o I or di fi nni- It fiom imliim vnui till lx 
( hni''<ii I' e s t! > < 11 vi iRir of tin ( ummiltn 
< I <1- ih itc 1 ni iiii 1 1 ''uti I rt hi id during tht 
1 . ( hn I il ( <1 u ri th it in the rnsinng m u 

( (» s iB r b^ riio t shi'tihl b' ih toted to the 
fo'' iiili'ii'a o! di fmitr plan for tht eolntmti of 
t'l j'tob'et 1 I tch nee It ( ndtiati ofiitdinnc 
h \ • C' ’np’' !( d 1 1- 1 il' ri r hip nid nmt hat n (' 

III a’lp-' 'I’lnr It 1 I all' Jilt il a]>pro\i d for i ml- 
i te 'r I in ' n ‘iir ( rt ■i’ ouhi lie ]KTniiU< d to 
i 't n I hi tfiim ^ if p ' '•ih’i ' itlmut inlernip- 
t 0,1 Ihe \merin (olB,’ ol Sir; tons cm 
ur tic Wit and \\a' Dtjnrtmiiit': th it 
»ni, 1 -(Is of '•ertii' til h" pud fiaticnt' an al 
t I ^ rti d \ hen lit nisiilniion utilm its re 
•■nnai' fo- p-idr' maai ci'ucali ni Tin alnios 
(d 1 'c inm'ih’tilt h loii'r- n ori '• icntdic am! 
n.oT pr I 't ni unt thn n ictstothcgorKlof the 
pit ' at I'liTjciillir- rmo inti n d ni jirotnhiig ad- 
inctd sfi d\ of th' bi'ic nn dir d o n nci s and 
n I mil till iio doubt Is 'urmoimlid atitiuh' 
CO <i,v t Uton t inch m t h lejxttcd of the 
in' die il '•ri ools I!) ! ri\ linn Inispitals lIo’ eter 
the nerds of our imlilsrt forcis mini In mil and 
imdi r the jin eni , nrld rondilions somi of our 
ni'i l riiMralili nnl mihnnuis pliin mat lute 
to 1 m cliaiua (1 

\s fo' the si iiim i,f iJn propram m gi neral, it 
f n anmnincrd al ihi mil ( enigta 's that ri6 
hc'-pilal'', tO more lli in tin jiri \ loiis tear hate 
acr«pl-i)Ie jiroprams for tr lining iii general sur 
girt and/or tin sur/ mil '|MCiiltus Liidrr- 
graiiii lie te iclimg is hi inr dom in i y of tlu'e 
ipproacd lio pit d ( oninrtions ttilh n medical 
'chool jnoMiii fi rl iin jihises of the graduate 
teaching progr nn in ij'i of the inslilutions aja 
protid Of parlirulir interest is the f icl that 
II iin'jiu ds \ iihoiii medic il school connections 
nre nott ulilirnig lliiir ottii f.icihtics siinirirntK 
to Im iiicludeel on the ipproted list Hie College 
recogmris the education il ojiporlumlRs caisling 
in certain grenip ihincs 1 ighl of these orgimr^i- 
tions ire mclueled m the jiriseiU apjiroatel list 
mil more ire i ajKcleel to 1m neldeel from time to 
lime IS lliet elitelo]) suflicienllt comprehensne 
jirograms As proof that oiijiorlunilics mat be 
ere lied in different ttpes of hospitals, the 1941 
report shot s llial log of the hospitds ajiprovcd 
(•(IS 



it^rrmrcs 


tie ttaodinfa of the Mactice <d amq i 
i aV rr\.TifBl*a die ttlimiliA» to the twcw 


't.fKtJ* rtifi b protnoted bv the hcWjiJrf i 
, f TOncoFniidinrnUJSinjicalProtienBhcixi- 

Cdrtiaa »ftli och CPnfcal Coofna. Tbo« »ho 

V V •' owefrnl lod dcTtk^icd thii kW which prmd 

■V - y v*f»afc wicfi » pojxJir featurt 0^ ticBottonntttiajift 

, V \\ to be ««ii:ntid«ted and tbm U cvtiy raooei fcr 

' ^ ^ 1- N > W twnpJrted /ti ffpetidoD. Thl» ae»doc a/ oppttrtimfda to 

tr-' jatfce. fa f®®** cnnmnniote the mnltt o( mearch wffl (mbj 

.'“v v\wat4it6?percefil iwni Inlemt co the l»dc ideoce *ad rewrei 
nornSn ^ fr^fJry e/ ■ Atretka upert* of the gTadnatc inJnloj profnin of the 

j iSr* rr^yi j*ct on icrgkwl CoDege 

of liftf ^ yttr »aB 3 C yco *ir la the Octofeer hmie eJ the Cottee 

*t»ncfa^™ trthhg ■oder BnBtiin there wee publhhed f cr b c d lod fcdd- 

Iftp* f, ofrr^ It /aethodow* the tkcuideKTiptknsof eppimxd plunforgnihalt 
trtfarin* In gewnd mgcry md the WTifci] 
•fT'^jJf^^jejjofdjeCbflffewhentOcaae mdalfiei. It wna Jrit that the rtpohBcati* cf 
wookl oot oeceaarily bo coo ln«e plan* w*a Jinlified In- the change* wrowiit 
ivthoaxatku to pcertta *u/fW7 ta la tie prwedfag jear »jad by tie fateD«&atia 
i7*!^-octd icepital, of »hfah there were *^73 of bleiot In *aiglaJ tralniog u a ftmh of the 
tie CoBgre** ttii»>Tar *{^300*1100 naticcaJ drfnae rfcrt "ITae up-to-cUtepnlilabed 
of Ho<pft*i StMufarhartop u twlljac* of the* edroriocal progruns frjrfck 
br tho Cofbr ^ exerted a ttmag in fadoftmrirto lor the medial lUdest ud lotene 
y*”? k, emdnisc Utf cnctfce of mgvtr to well odcI » 1 *o ab eesr Eorthod ol rmnarfaoo betwea 
Thii pcMifhfBtj U b^og coq tesdmtkni. If thereby a wbcM» ipi^ of 
promoted thro^ progm of tbe pro- rfnliy It cngEadered which wOl lend to the fsw 
MeTa mdttite m img e iy whka fa proverDCSt of Ktoe of the phn* and tie inaugen' 

to iatart an locimtlag oraiW of weD tioo of addlpocaJ aoe*, ooe of the priimo’ por 
Swd Kuteoeu each year P<»» aS rrpohliatJoti will biTt been AecoB- 

Tbe CcesniftCeeoo Gftdaite Training to £«r plfabed. 

jtaHrci the [m portapcg of cootinoed pct^g The natlooal ctpeigeocy b pf^di^g eWoc* 
M la the woi of Hoepftil StnndanOzad^ u dlfficolde* in the way of p rogi^ but dupfu 
tali; to Its own program. N doobt the fntnie of these tfiScolDc* the proapem arc good fcr inli 
the CoOege and of Ameikan lorfen b tovofred Ing 1941 rigoificast ycu In the anntb of icr 
^ these two fcnportut actindei 01 the CoQrn gK*i ^ocatiaa. It b fortonate that the gradaaCe 
It b throogh Ihb actWty ctwpled with U»e tjaming prognua b already ao far adviacrd that 
ctantteknhfp plan for fanfor candWate*, that the ft can pnnc it* benefit* in these critkaJ daw* 
C^lege b projecting lt*elf forward a* an Inlhtetice when l« ccronUy b dependent to a filter ei 
on the ta jgej y (rf toniorTOw ft b obflgtled tent than eter be/ae npoo coenpetrai BugeecJ 
to do In order to ptErme It* purpofc of coniinoallv for both ndlltaiy and dviDan aendce. 
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SURGERY G^'NECOLOCT” AND OBSTETRICS 


u*bunl In niDiUiy »ervlct. They rtportcd 
that the obtaiclng of ulcqiatc mirdu^ records 
was seriooily sSccted bj Ac strorUp of InMnics 
snd residents, sad that tnaintsinins sdeqaate 
nursing icmcB was threatened In the decresie In 
nanhig penonael ta inan> hosnluls. 

Tbetc cofxiitloca have interiered cocskietabJy 
in carn’ing oat some of the re quuon ents of Hos- 
phsJ Standifdiiatlciii, but fiad representatives 
found that in most instances adjustments were 
being mode to coednae to meet the ttsrulards. 
On the whole tbe pcrformaoce ns rcrntriably 
good and annrs si^ lor a ocdllabfe war ihne 
record. Tbe IncenriTe nrppUed by the desire for 
approviJ by the Coifese p t oc uls ea to be exceed- 
ingly hdpful in maintaining the quaht) of boifdtaj 
s en.d ce Admbittlrators say that the public ts be 
coming better informed oo ration ^ boapitak, 
and pnwiective patients freernenuy ash whether 
theh rwfftak ln thrifcomnraiuty are a pp rove d . A 
further factor sparring hosiiuh to seek and hoU 
approval is the stifreladon V spncfcs that 
patranage or aid go only to approved hmltuUonj. 
This li tree of state coooty aaddlygoverameau 
which nbsidin bospUils for tbe cart ol lodgeet 
pitlats of group hospital service plajis ofeham- 
bes of cenmeree in eadoniflg campaigns for loads 
by local boapltab, of huuraiKe cooponks wfaea 
they grant rraoced rates GO babflity inaoraace of 
h«nL« sad firarwip COnipanies in ■'n«tfi'>g biaos to 
hoapitali of state board] of nunlng edocatkn in 
accrediliog sdboob of noisiog oi bc^lals aoxpt 
Ing aiBilste students for speoal courses In ouitl^ 
of the American Red Cnm in Its exteoskai pro- 
gram of volunteer wcutm and of federal and 
state govenimental departmenCs charged with the 
grant^ of funds for indigent crippled chDdien't 
care. It will doabtie*! also apply to aid eatended 
by tbe federal goTtmment for fmaitdng additkats 
to pbydeal plants and for meeting tbe eipensr of 
training certain tvpes of personneL All of these 
agoades show by their use of H that tbe gsuR of 
approvaJ b a vaioed help to them in detmninlng 
which hospitab merit tlw awbtuwe. 

In tbe first U orld ar the f\ ar Department 
lacked reliable of judging tbe conqae- 


e of ph>-ikians, particularly specblbts 
teqocntly man\ men were mbplacrd— as tne sar 
geon exptemed ft, there were nnmerooi roand 


pegs in square how that bo<pftab are 

siandanfljed, sod their medical stafls are or^D- 


Iscd, U should be pcwible to sjcertshi dhteth 
from bb hospital what standing the tafirldml 
phjwlciin has In roedHoe, st u rety or a ipectihr 
The CoDege and other inttfleJ wgirjntfcm tlm 
now have complete tn/ormatioo rcrwiTn l n| tick 
memboa. It b essential that during the ir;oiod 
tbe reqni rem e u ti of the Ccflegc c cucuulfl g ip 
pdntments to, and organ fntioo and ccotnf cf, 
tbe medical staff be met as ttsnal, whh a mhtliaBo 
cf tcdcancc of practice outdde the 
held in case of Dccesslly oak 

An Interesting feature of the 1941 Ilosffta] 
SUndaidbatloQ Ccniercnce was a serira cf pud 
diseusaiotis 00 the obstetrical department, the tk- 
panment of orthopedic surgery tbe Arar twfftf 
of anesthesia, tbe department of opbtbaliuioiT 
axtd otolarj-ngcilogy and the deparbuent cf ni 
cg> tespertrt!^ The dbonsloa co%eied tie ts- 
sr&tlab pertaining to efficient oneratloa cf these 
departments, and Included coanderatloc cf eds- 
cadoa and training of the varicais tpetbfisa. 

The ip4 list M appr o v ed bcafftsh, u in- 
omsced at the Bcnpfuu Standardijatlaa Coefer 
«sce showed » p6 bsthutlcct f^ apprtned, 
provbkaiQy approved, a UAil cf a;S7> Tk 
total number of bo^ftab under nmy a 194^ 
wws 3,68a, cJ which 77.9 per ewt were sfproim 
WIA tbe cormtry at srar, it b e^Kddlr sKoar 
agmg to have so many muluty and cklllin bo^i' 
tab ahkfa are orfoalxcd and equipped to sflerd 
the pfaTskbn the greatest pomtble swiifii w b 
hb enenver to save life a^ soSnkg 

and dbahflirt from ntn^— »nf4 Injury Tib }ear 
h b pbnnea to prcnxrte the standardlnrica cf 
tboee Army hoipftab which havs not been $p- 
prwed, owing to the fact that It has not yet bera 
pcsBlbk to mtv e y them. I*rt fall In cnothM^ 
United Sutes there were 118 Army hcspltsbwM 
a total bed capadty (f 79,019, whldi b a^fdlf 

**^^oeed now b to view ocr bcapial litiatl® 
as s whole, with doe owsideTatlcii fer saffgsi^ 
tr^g hoch naJUtary person gel and driUsns. 

U^war which mesna total bospftil servlet 0* 

J4 years work in acllrt ajcocrigcment of u* 
I mp ro v ement of bcspJtab b yleldlnf EI^ teti^ 

today In preparedness to meet the need] of AJne'“ 

at war Unreiaibig effort to keep the ftiad^ 
high wflj bring ns through the cciiffict with a 
lUnt record of aervke by our great nwdera^sefr 
pitab and the pmoonel that they have trsiwo. 
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Hoii ARD hi Clute 
E Granville Crabtree 
Elliott C Cutler 
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Frank H Lahe\ 
Charles C Lund 
Donald Mukro 
Charles G Mdcter 
Fr^vnt: R Ober 
Robert B Osgood 
Frantc a Pemberton 
George L Tobev, Jr. 
Frederick H Verhoeff 
Ir\ ing J Walker 
Shields Warren 


hospital representatives 

Beth Israel Hospital — Jacob Fme 

Beverly Hospit^ — Richard E Alt 

Evangehne Booth Alatcmity Hospital — W J McDonald 

Boston City Hosmtal — Otto J Hermann 

Boston Lying m Hospital — Fredenck C Irving 

Peter Bent Bnghom Ho^ital — Elliott C Cutler 

Robert Breck Bngham Hospital — John G Kuhns 

Carney Hospital— A M Fraser 


Children’s Hospital — Thomas H Lanman 
Corey Hill Hospital — Richard H Overholt 
Faulkner Hospital— E L Young 
Free Hospital for Women— Frank A Pemberton 
Colbs P HunUngton Memorial Hospital — C C Simmons 
Lakeville State Sanatonum — George W VanGorder 
Malden Hospital — E J Reynolds 
Massachusetts Eye and Ear Infirmary — F H VerhoefI 
Massachusetts General Hospital — Arthur W Allen 
hlassachusctts Memorial Hospitals — Frank E Barton 
New England Baptist Hospital — N W Swinton 
New England Deaconess Hospital — B P Colcock 
New England Hospital for Women and Children — L D 
Adams 

New England Medical Center — Samuel H. Proger 

Newton Hospital — E D Leonard 

Palmer Memonal Hospital — Leland S McKittnck 

PondviUe Hospital — E M Daland 

St. Elizabeth’s Hospital — Joseph Stanton 

Salem Hospital — Walter G Phippen 

Umted States Manne Hospital — R L Waugh 

Umted States Naval Hospital — J J A McMullm 


The Thirty-second Annual Clinical Congress 
of the Amencan College of Surgeons will be held 
m Chicago, October 19-23, 1942 
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THE SUPERIORITY OF FINE CATGUT OVER FINE SILK 
AS A MUCOSAL SUTURE IN GASTRIC SURGERY 

JOHN O BOWER, M D , F A C S , and A E PEARCE, M D , Philadelphia, Pennsylvania 


W HILE investigating the tissue 
reaction of various suture mate- 
nals m abdominal surgery per- 
formed on ammals, we were 
impressed by an outstandmg and constant 
feature the sloughmg of silk through the 
gastnc mucosa when this material was used 
in surgery of the stomach This was indicated 
by the presence of long, redundant, mtra- 
luminal loops of sdk with areas of necrosis at 
their points of entrance and exit, as well as 
between them Further, the presence of these 
loops has been noted gastroscopically by 
Schindler, as well as by us, m humans after 
gastric surgery^ in which silk was used as the 
suture material In all instances when fine 
catgut was used, there was a minimal mucosal 
reaction and at no time were loose strands 
noted in the gastric lumen 

SUTURE MATERIALS 

The argument concerning the use of catgut 
or sdk for ligatures and wound closure has 
continued since 1869 when Lister noted a 
localized collection of cloudy fluid about a 
silk ligature which had been used for ligation 
of an aneurysm 10 months before Kocher 
(7) 8) and Halsted, in the early days of aseptic 

Foundation for Clinical and Surgical Research and 
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surgery, and Howes (4), Howes, Sooy and 
Harvey (6), Whipple, Elkms, m recent years, 
have championed the cause of sdk 

Halsted stated 

“Let the surgeon interested m making the com- 
parison, take a running subcuticular stitch on the 
one side with catgut, on the other side tilth fine silk 
(No A or AA) and observe the healing wounds from 
daj to day There is not onh greater local reaction 
in the cases setted nith catgut, but m them the 
wounds wnll occasionally open at one or more points 
to discharge a few drops of clear or cloudt fluid ” 

It IS noteworthy that Halsted did not men- 
tion the size of catgut At that time (1913), 
Nos 1,2, and 3 catgut were the sizes most 
generally used, and, m 1914, Phillips speaks 
of No 00 as the smallest size In fact. No 000 
catgut which corresponds in size to No A sdk 
was not avadable until several y^ears later 
The present fine gauge catgut, including No 
0000 and No 00000 which have diameters 
dosely approximating that of No AA silk, 
was placed on the market only' m recent years 
Therefore, Halsted ’s companson was not a 
fair one, because m his time he did not have 
available sizes of catgut sutures as fine as the 
sizes of sdk which he was usmg It seems 
obvious that Halsted’s supenor results mth 
fine sdk as compared with those which he ob- 
tamed with catgut were due to the fact that 
he used much smaller sizes of sdk which, in 
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Fig II ^'6 


95 per cent) resorption of the petechial hemor- 
rhages One redundant loop is present, 
probably due to poor technique in the op- 
eration, because the mucosa is perfectly clean 
and healthy at the point of entrance and exit 
of the loop In the silk specimen much of the 
traumatic hemorrhage is still present and 4 
loops with early redundancy are seen The 
wound shows more edema 

Four days In the catgut specimen, the 
wound IS clean with little evidence of edema 
or petechial hemorrhage The silk wound has 
much edema, petechial hemorrhage, and many 
long redundant loops with evidence of mucosal 
sloughing from pressure necrosis at their 
points of entrance and exit 

Five days The No 00000 wound is per- 
fectly clean with four small redundant loops 


whose points of entrance and exit show no 
evidence of necrosis The No 0000 silk wound 
shows much delayed healing, delayed petechial 
resorption, much edema, 12 redundant loops 
with surroundmg tissue necrosis 

Seven days The catgut wound is perfectly 
healed with almost no evidence of the suture 
hne in 60 per cent of its circumference (Fig 3) 
The sdk wound is fairlv clean with a few areas 
of necrosis still present but edema still no- 
table Many long redundant loops are pres- 
ent, undoubtedly these must have sloughed 
through their original entrance areas to have 
become so long (Fig 4) 

Ten days The catgut wound is healed — 
perfectly clean (Fig 5) The silk wound still 
shows areas of necrosis along the suture hne, 
and redundant loops are present (Fig 6) 
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iwnselvci, tended to pitn-oU le*fl of a foreign 
od\ rcmcrion Further the u« of Urgcr 
redlei with larger ntarei product* greater 
auma and dead fpace whfch add to the 
JuJt to the tfasue* and invoke hcaNder 
ucocvtJc responae 

haiT repeatedly ohia-vTd that tbtue 
action to cat^t I* proportional to the alac 
the snture. ^ATicn fine catgut is used, there 
leas tissoe trauma from the sutnre itself and 
om its trantft. Appoaftion is more neariv 
trfect since more sUtche* ma\ be placed In 
given space lessening the possibifitj- of dead 
■ace TTietc ohaem^ns have been reported 
, Bower Bums and Mcngle 

EXPEaiifEXTAL Htt’EffTIOArtOVS 

In order to e%’a)uate oor obaervations coo 
Tiling the behavior of catgut and tllk. as 
uco^^ sutures, the following experiments 
ere earned out 

Optralicit A ATttkal buectloQ of the 
tnnach of etdi of 14 dogs was made and 
e ooDtinuirt of the or^an re-eatahlished bt 
ing two luwa of continuous latore*. The 
me operating team used the Identical tech 
que on each dog All animals hid been 00 
e same diet for i week and each weighed 
iproximatcl) is kflogrami. Under morphine 
d atropine seditkm and open drop ether 
eptic technique bemg used, an upper left 
rtus inosjon was made Bisection was al 
i}-* made on a line drawn from the anaato- 
c«i3 of the left and right gastric artene* on 
e leaser cunature to the anastoiooso of the 
t and right gastroephdolc artenes on the 
cater curvature The leaser pcnlooeal cav 
, was entered b) Ifgatfng the gastroepfpiofc 
asds approximately i centiroeter to cither 
le of tie elertJvT altc. The stomach was 
cn gentli pulled down and ligation was 
rformed on the gastric artene* of the leaaer 
r\aturc, i cenrimeter to either side of the 
oposed Hscction site In this manner a 
immal and constant di\Trsion of Hood flow 
IS faxduced The stomach was dinded be 
Tcn two straight rubber damp* with fine 
might soasors. The bisection was closed 
th two la TTi of continuous, running sutures 
catgut or silk m the posterior and anterior 
ifl The hnt suture line mduded the 


■crosa and moscularU, whfle the second tn- 
duded the mucosa and submucosa. Then the 
dampa were remo\Td and the abdomen was 
clo*cd In lai'crs sHth continuous lloen sutures 
Animals were operated 00 In pairs chrocnic 
catgut was used for the stomach sutures ra 
one and black sOk in the other of etch pair 
Sa/irre maleri I In order to chmlnate the 
•lie of the suture as a possible factor b causing 
tissue reaetjon we dedded to aapioy rdenticri 
die* of abaorbable and nocahsorbibJe suture 
materials. We selected No 0000 black sili 
which gauged o,co6 Inch in diameter because 
this sue conewinds to No AA sflk as used 
b\ Halstfd. ror the absorbable sutnrt ae 
chose medium chromic catgut having an arer 
age diameter of o cod mch which thus was the 
equji-alcnt ta bulk of the iHk. This sutare 
material b dcugnated No 00000 catgut- 
The Ko ocooo chromk. catgut was more 
can]/ handled It has tirore My tK«n yfCL 
and does not ding to glove* or tissue*. How 
ever the No coco iHk prraented no real 
difliculrv Netiher suture broke at any time 
during the experiments. 

Farie/wra/hv eve The pcotopcratfve man- 
agement was the same in all cases smail 
amount* of water on the second da) milk cm 
the third da\ milk and bread the fourth dai 
and unrestricted diet on the fifth da> \1J 
animals rearvtred and all wounds hoiJed b\ 
primary intentjon. 

Paib^ici!coi i^eeimnu Stomach ipeaineia 
of each sene* were taken at s j 4 5 7 10 
and 14 da) intervals. Colored pbotogiiph* 
of the macostl sutare lines were made In each 
instance withm an hour HlstologKaJ sections 
were made of each specimen 

(Tnm apfevamet Two da)* Both ipea- 
mens show the same amount of traumatic 
petechial faemorrhage aioQg the suture line 
due to the use of forceps and the needle 
tranalL The No 00000 catgut line b deaner 
(fig 1) The No 0000 sflk shows two necrotic 
areas one 0.5 emtimeter and one 0.S crntH 
meter In length in the lower half of the •P^ 

men In 6 areas, beginning redundancr of tlw 

silk kwps b present due to sloughing through 
themoosaiFIg 3) 

Three da\* No 00000 peesents a rm 
dean wound with almost complete (at least 
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Fig 13 


Certain it is that the use of a continuous 
mucosal suture of silk stands contradictor}^ to 
some of Halsted’s five tenets first stressed m 

1913 

“(i) Use transfixion ligature, as finer material 
can be used by such a method, (2) use silk not 
coarser than No C, (3) use interrupted sutures, 
(4) use a greater number of fine stitches rather than 
a few coarse ones, and (5) avoid the combined use 
of silk and catgut ” 

Moreover, Halsted emphasized the use of 
silk m clean wounds, t\ hich is an impossibiht} 
m the ahmentar}' mucous membrane 

We have demonstrated that, when fine silk 
sutures are used, gross tissue necrosis is 
present in the mucous membrane long after 
the healing process has subsided in the 
ttounds sutured with fine chromic catgut It 



Fig i6 


IS obvious, therefore, that there is more danger 
of mtramural infection from the contammat- 
mg contents of the gastrointestmal tract when 
silk IS used The ideal suture matenal for the 
mucous membrane is one that seals it as 
quickly as possible and permits it to remam 
sealed Bower, Bums, and Mengle showed 
that divided capillaries inosculate as earh as 
4 days after suture of prexnousK dmded 
gastnc mucous membrane of }oung dogs 
Absorbable fine chromic catgut is supenor to 
nonabsorbable fine silk m this respect 

CONCLUSIONS 

1 Fine chrormc catgut is more easilx 
handled than sdk of the same caliber 

2 The tissue reaction to fine silk in the 
mucosa resembles the reaction tovard a 
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Certain it is that the use of a continuous 
mucosal suture of silk stands contradictory to 
some of Halsted’s five tenets first stressed in 

1913 

“(i) Use transfixion ligature, as finer material 
can be used by such a method, (2) use silk not 
coarser than No C, (3) use interrupted sutures, 
(4) use a greater number of fine stitches rather than 
a few coarse ones, and (s) avoid the combined use 
of silk and catgut ” 

Moreover, Halsted emphasized the use of 
silk in clean wounds, which is an impossibility 
in the alimentary mucous membrane 
We have demonstrated that, when fine silk 
sutures are used, gross tissue necrosis is 
present m the mucous membrane long after 
the healing process has subsided in the 
wounds sutured with fine chromic catgut It 


IS obvious, therefore, that there is more danger 
of mtramural infection from the contammat- 
mg contents of the gastrointestinal tract when 
silk IS used The ideal suture material for the 
mucous membrane is one that seals it as 
quickly as possible and permits it to remam 
sealed Bower, Bums, and Mengle showed 
that divided capillaries inosculate as earlv as 
4 days after suture of previously divided 
gastric mucous membrane of young dogs 
Absorbable fine chromic catgut is supenor to 
nonabsorbable fine silk in this respect 

CONCLUSIONS 

1 Fine chromic catgut is more easily 
handled than silk of the same caliber 

2 The tissue reaction to fine silk m the 
mucosa resembles the reaction toward a 
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Certain it is that the use of a continuous 
ucosal suture of sdk stands contradictory to 
me of Halsted’s five tenets first stressed in 

nhe ^‘gature, as finer material 

Ler M ^ method, (2) use silk not 

luseaPTpat ° sutures, 

number of fine stitches rather than 

si and catS’-- 

Moreover, Halsted emphasized the use of 
m c ean wounds, which is an impossibihtv 
the ahmentarjr mucous membrane 

w.T that, when fine silk 

esent tissue necrosis is 

0 h!a membrane long after 

)und. subsided m the 
utured with fine chromic catgut It 


IS obvious, therefore, that there is more danger 
of mtramural infection from the contammat- 
mg contents M the gastromtestinal tract when 
silk IS used The ideal suture matenal for the 
mucous membrane is one that seals it as 
quicldy as possible and permits it to remam 

tw ^ Mengle showed 

that divided capillaries inosculate as early as 
4 days after suture of nrevioiisK. J. 
gastnc mucous membran? of vnn ^ 
Absorbable fine chromic rata f ^ 
nonabsorbable fine silk m tbs%especf 

CONCLUSIONS 

™«c„sa «serblf “rreac.™ 
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nuu^ccdh foreign Irrit»nt It u npcciall^ 
nodcc»bV after 3 or 3 daje rrhen the unab- 
sorbed tOk produce* pressure rteenns with 
sloughing of the muema merabrme 

3 Wound healing of the raocoaa b more 
rapid when fine chromic catgut b used. 

4 Fine abaorbable catgut, dalgoated "No 
oooco roedium chromic, having an average 
diameter of o 006 Inch, has been shown to be 
superior to tine nonabsorbable black silk of 
equivalent me (No 0000 diameter oxio6 inch) 
as a suture matcnal for the mucous membrane 
of tbe stomach because the silk pcoducca 
presaure necrosis at the ntc of Insertion with 
lubaequent sloughing— aa shown bv redun 
dint Intraluminal loops. 


REfTUlENCES 

J O Bnsa, J C, »nd U \ 

tin. J Sct ^+0, » 

M. ELzna C. SzTT 940 , iSo. 

3 Huansy W S J Am. ll Aik, 0 3. So 9 

4. Ilona, fc. L. sir* , CjTiec. * Ofcat- 9iv J7 joo 
S- Horn ts, I-. tod R\svl S. C NrrLefWlJ 
Med Q^L too iSj. 

6. Hoata, t. L Boor J tV ud num S C 
J Am- M Aa Qt9,e 4 

J KotauLT Zen til ta, L C3th- SB 8 tty 
a rAfrw. CDfRa.-bta ( tdmu. unta, 8^ I j 
9 Lana, J Ltafrt, iBdg, 4$ 

«. PnxJJn, W Ja. J A*. M. ba, 414, 6 ja5 
t. Sarqm, K. Ga tjcaio cy Ttu f j nn t r i T fc Stadj 
W Gams: Pathoki^ CaVaf> TVUanewpr^ 
Qdiaao Pica, 937 
1. SamAcm. P Sirnrr 940, 7 9 
3. W 'toxwTXX, O H. Sari Cytat. 1. Obtt 941, 
7 S* 

4 t\ anru, A. O Aaa Sarf 933. M 



ARTERIOGRAPHY OF ABDOMINAL ORGANS BY 
AORTIC INJECTION 

A Preliminary Report 

O ■X \h.LSON, M D , K c S , Settle, ishington 


I N this communication shall deal iiith 
our experiences m making 73 rcnoabdomi- 
nal arteriograms— roentgenologic delinea- 
tions of the renal and abdominal arteries 
after aortic injection of a radio-opaque medium 
vi'^ualizmg the arteries and thus tracing 
the blood supph, isc demonstrate the loca- 
tion and size of the organs 
Information thus obtained is of great aid 
in the diagnosis of certain abdominal masses 
and tumors Our artenograms show that an 
abnormal contour or caliber of the arteries is 
concomitant inth certain diseases of the ar- 
tenal tree or organs Sometimes the arteries 
of an organ containing a tumor or an inflam- 
matoH' process arc of larger caliber than nor- 
mal On the contranq when there is sclerosis 
or fibrosis of an organ, the caliber of its ar- 
tenes IS diminished Tortuosity of the ar- 
teries usually means arteriosclerosis 

Further, in cases of duplication of the renal 
pelvis— when one unit is so diseased as to 
necessitate hemmephrectomy— arteriography 
IS of value, as it is also in certain cases of aber- 
rant blood vessels in relation to hydro- 
nephrosis Artenal aneur>'sms are readily 
visualized by this procedure 
The most striking results appear m arteno- 
grams of vascular neoplasms of kidney or 
suprarenal gland, m such cases pooling of the 
opaque medium in the blood sinuses is shown 
and IS pathognomonic of these tumors In 
papillary tumors of the renal pelvis and in 
other renal tumors without blood sinuses, such 
pooling or laking of course does not occur 
Much of the pioneer work concerning arte- 
nography by aortic injection was done by 
Santos, Lamas, and Caldas (28) They have 
performed more than 2,000 aortic punctures 
for artenography, and many more to medi- 
cate the blood stream for vanous types of in- 


fection lliese clinicians have also done out- 
standing vork in rocntgenograpln of the pe- 
ripheral arteries 

The literature contains manv articles on the 
subject, of which onh a few were accessible 
to us Castellanos and Pereiras describe a 
method of obtaining roentgenograms of the 
cardiac chambers and tlioracic aorta bv in- 
jecting and rexersing the stream in the hum- 
eral or brachial artcr>' These workers used 
a 50 per cent solution of perabrodil or thoro- 
trast, and contended that their procedure ivas 
not harmful to the intima of the arteries so 
injected 

As early as 1923, Berbcnch and Hirsch did 
cerebral arteriography by injecting 25 per cent 
solution of sodium iodide into the common 
carotid arterj' 

Artenography of the extremities has been 
done with a varying degree of success Allen 
and Camp (i, 2) believe that it is technically 
quite feasible but rarcE indicated, and that in 
the majonty of conditions of the extremities 
diagnosis can be made without resorting to 
artenographj' 

TECIINIQtrC 

For claritjq we shall first describe the tech- 
nique used, and then discuss the untoward 
reactions 

There are 3 important basic requirements 
for production of these grams (i) the skia- 
graphic medium must be concentrated, (2) 
the injection must be completed within a few 
seconds, (3) the exposure of the film must be 
made the instant that the injection is com- 
pleted 

Equipment As injection of the opaque 
medium and exjxisure of the film must be well 
co-ordinated, the time element in exposure is 
very important Hand-svringe injection is 
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tmuU»lACtor\ m the eq^lpmeot indude* a 
pressure apparatus for in^r^ion of the aolo 
tiOQ \\ One also needs an 16 icauge 
needle aboct 13 centimeter* long and *»yppJ> 
of opaepje medium \\ e uae 80 per cent boIu 
tion of podium iodide The x n\ marfalne 
■boold ha\T potential poseer to (ieJrrer too 
milliaiDperei of current and the Buct\ ota 
phragm rauat be of the high ^>ced type po 
that expojure can be made within one fourth 
of a iecond 

In the roam we ha\-e followed the tech 
nique deiiscd and practiced b> Santo* and 
hi* co-trott«* 

P cpiralltm e/ tie fihmt On the a/temooo 
before the examination the patient 1» Bi%-en 
3 ounces of castor oil preferably 10 /nnt jufee 
mth a little *oda or 3 ounce* of castor oil In 
root beer Thereafter be h allowed only hqoid 
□ooiishment coatamlng a mlnumnn amount 
of fruit juice and lUffar 

It is well to maie a truJ film before the 
aortic puncture when the patient i» fupine 
to ibow abclher the patient ts In proper pori 
tk«\ and the i ra\ techruque aatiifsetors 


Allien this ha* been established the patient 
b anerthetued we prefer pentolhol lodlura 
Tk< aortic fuHrtart After aneilbesia bai 
advanced to that reflexes are aboltihed the 
Wt ride of the back and lower chest are pee 
pared in tincture of iodine and draped «i(h 
aterile towels. 

The aorta oormaJK lie* tlooR the left bor 
der of the s-crtcbral enjumn. Therefore, if 1 
needle b paaped from the hack clo*c to and 1 
few ccntiraetci* be3xind, the bod) 0/ a lower 
tboradc vertebra, it will enter the aorta. Fig 
ore 3 Olostrates aortic puncture 
Tor artcriographs of the kldrvej-s and opper 
abdomen the rtmfle b naaped through the 
*ljn below the twelfth rib and three finger 
breadth* to the left of the ipmoo* pju ctwcs. 
It b then directed toward the body of the 
twrifth tboradc \Tftebra. A* pooo u that 
bone a encountered the point 0/ the needle b 
desiated »Iightl\ btendlx to as to pa« over 
the \TTlebra. When that b accooipJahed, the 
ttOet b mooved, and the needle imidDalli 
adwKed a few more centimeter*, Lntraoce 
Into the aorta b tigoalierd bv blood coadni; 
through the needle The oeedle b then ad 
vanert 1 more centimeter 
After one has ad\-anced the Dcedie and itill 
observe* free fkrw of blood, he can be certain 
that the needle b well within the aorta 
Jnjtrthft p/ coHirart mrdl m end ex^onrt tj 
Um MTien the needle has been adjusted 
the preaure appoiatui cootalnlng tbe opaque 
meruum b attached to it A* loon as the 
I r*> technician n read\ to male the er 
posure the outlet sahr on tbe pretwre app* 
latu* U opened, and 8 or 0 cubic centimetci* 
of the contrast BoluUon b allowed to flow into 
the aorta. If the preaaurc 11 aet at ooe atnm*- 
nhete oe hl{d*t it take* only a few pccoods to 
mjeCt 8 or 10 cubic ceBthnetei* of 80 per cent 
■odium iodide It U 001 practice to signal the 
X raj technician to make tbe exposure just 
before the laU-e on the proHure appamtos i 
do»cd \fler the film ha* been exposed, the 
pressure •pparatus b detached from the 
needle and a few cubic centimeters of bk>M 

b allowed to run out Then the needle b with 

drawn . , 

At The Swedish HoipjtaJ Dr Blake has dc 
\Tied a lead ihidd cn-rr the Buckj dlajdiraflm 
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Fig 2 Aortic puncture 


SO that two films can be CTposed at very short 
intervals Such an arrangement gives us two 
chances to get a good film 

Although tourniquets on the thighs to con- 
strict arterial flow at the time of injection are 
advised by Santos, we have not used them 

UNTOWARD REACTIONS AND COMPLICATIONS 

lodtsm On first learning of this procedure, 
one is likely to beheve it is beset with frequent 
and severe untoward reaction The only com- 
plication we have encountered is acute lodism 

As the flow of blood is very rapid through 
the aorta and its abdominal branches, the 
sodium iodide solution must be rather con- 
centrated to give visualization of the smaller 
artenes, and about 8 or lo cubic centimeters 
of It must be used Consequently, the dose of 
sodium iodide is rather large Acute lodism 
occurred in 4 patients in our senes , but in none 
were the s^mptoms alarming In fact, we 
have seen more severe lodism follovung ex- 
cretory p%elography with an organic iodide 
solution, than after artenographj' uith sodium 
iodide 


Santos contends— and we beheve it a fact — 
that a person can tolerate much larger doses 
of iodide, if It IS injected mto the aorta and 
goes through the capillary bed, than if in- 
jected mto the vem or taken orally We have 
seen patients who could not tolerate i gram 
of sodium or potassium iodide after meals 
three times a day, who had no disturbance 
from 10 grams of sodium iodide given into 
the aorta 

We have tned to ascertam whether sodium 
iodide in the aorta causes imtation of the 
intima of the artenes We have studied histo- 
logically the artenes of kidneys removed im- 
mediately after the injection, and also the 
artenes of those removed some days after 
artenography In none were we able to find 
any evidence of change in the intuna or 
arterial wall from the sodium iodide 

We tned to use skiodan, and also 70 per 
cent diodrast, for contrast media, but the 
iodide content of these substances is too low 
to produce satisfactorj^ pictures Neverthe- 
less some interestmg fflms came out of that 
work After injecting 70 per cent diodrast we 
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rmaim mpmtBL 

unuuficton to tb« cqinpnKnt mduck* a 
pitsnjre tppQrttus for mjection of the tola 
lioQ (Ttg tl Chte abo needi iq j6 gau^ 
□eetDe about ii ceotimetm kmg tod a tupph 
of opaque mednim U e ate 80 per cent tolu 
Uon of iodium lodrde The x ra> macbioe 
tbouH ha%T potentia] power to detnYr 500 
milUamperei of current and the Bucfcr ob 
phragm mutt be of the high tpced t\-pe to 
that expoturc can be made mthln one loorth 
of a tecood 

In the roaJn we hi\-e foQowrd the tech 
nique de%'ited and practiced Santot and 
hi* co-t.orten 

Prrporaiicn ef Ibe ^leni On the aftemooD 
before the examination, the patient I* jcitm 
a ouDcet of cajtor oil preferably in fndt joice 
with a little toda or a ounce* of cattor oil in 
root beer Thereafter he u allowed onh- liquid 
oourishment containing a mlmmom amount 
of fnnt JUKC and tufrar 

It u wdl to a trial him before the 

aorlK punctiue when the pabent h aaplnc 
to abenr whether the patienl b m proper po*I 
two and the i ray technique latbfactor) 


^Vhco thb ha* been catablbhed, the patknl 
Is anothetlied we prefer pentolhaj sodltira. 

Tie a»riu ^arttre After ancitbcria has 
advanced to that reflexe* arc abolubed the 
left ndc of the bod. and lower chert arc pre 
pared bi tincture of iodine and draped with 
sterile towel*. 

The aorta DOfman\ Ite* along the left bor 
dcT of the vertebral column Therefore If a 
needle b pasKd from the back ckiae to and a 
few centimet'T* bejond the bod^ 0/ a lower 
thoracic sTTtebra it wDl enter the aorta. Fig 
urea IDurt rate* aortic puncture 
For arteoograplij of the kldnejt and opprr 
abdomen, the nct^ b pa**ed throi^ the 
«lin bekrw the twelfth rib and three fenfcr 
breadths to the left of the spinooi proceiac*. 
It b then directed toward the bodv of the 
twdfth thoracic vertebra Ai toon as that 
bone ben cDuntered the point of the needle b 
deviated ilighlly lateraJlv so at to past over 
thcTerlebr* ttlien that b acro(npl»hed tie 
rtflet b remoNed and the needle pradiaDi 
adfanced a few more crntlraelera. Kntrtncc 
into the aorta 1* ngnaJurd b} blood 
through the needle The needle b then ad- 
vanced I more cendroetcr 

After one has adranced the needle and rtfll 
obaerve* free flow of blood, he can be eertun 
that the needle b well wltiun the aorta- 
faycdiea e/ cea/rod Mcdiam and eifmvrt tj 
film Ithen the needle ha* been idJortcJ, 
the preaaure apparatus cootainlng the opaqoc 
medium is attached to it. A* soon as the 
i-rav technician b read> to male the ex 
poaure the oatJet valve on the pressare afpa 
ratusb opened and 8 or 10 cnbic emthnefen 
of the contrast solution b aUowed to flow Info 
the aorta. If the pressure ti set at ooe aimo*- 
phece or higher It tales oiil\ a few secoeds to 
mject 8 or 10 cubic centimeters of Soper cent 
sodium Iodide. It b our practice to sign*] the 
I ra> technician to male the expoaure jiM 
before the ^■al\•e 00 the pteswrt tppanilai a 
dosed After the film has been exposed, the 
pressure •pparatus b detached from the 
needle and a few cubic ceotmieter* 0/ Uom 
i* allowed to run out Then the needle b with- 
drawn. , , 

At The Swedish Hospital Dr Bble has de- 
sued a lead shield o\Tr the Bud} dbphragm. 
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Fig 2 Aortic puncture 


SO that two films can be exposed at very short 
intervals Such an arrangement gives us two 
chances to get a good film 
Although tourniquets on the thighs to con- 
stnct artenal flow at the time of injection are 
advised by Santos, we have not used them 

UNTOWARD REACTIONS AND COIIPLICATIONS 

lodtsm On first learning of this procedure, 
one IS likely to believe it is beset with frequent 
and severe untoward reaction The only com- 
plication we have encountered is acute lodism 
As the flow of blood is veiy' rapid through 
the aorta and its abdonunal branches, the 
sodium iodide solution must be rather con- 
centrated to give visualization of the smaller 
artenes, and about 8 or 10 cubic centimeters 
of It must be used Consequently, the dose of 
sodium iodide is rather large Acute lodism 
occurred m 4 patients m our senes , but in none 
were the symptoms alarming In fact, we 
have seen more severe lodism foUownng ex- 
creton,’^ pAelography wnth an organic iodide 
solution, than after arteriograph) with sodium 
iodide 


Santos contends— and we believe it a fact— 
that a person can tolerate much larger doses 
of iodide, if it IS injected into the aorta and 
goes through the capillary bed, than if in- 
jected mto the vem or taken orally We have 
seen patients who could not tolerate i gram 
of sodium or potassium iodide after meals 
three times a day, who had no disturbance 
from 10 grams of sodium iodide given mto 
the aorta 

We have tned to ascertam whether sodium 
iodide m the aorta causes imtation of the 
mtima of the arteries We have studied histo- 
logically the artenes of kidneys removed im- 
mediately after the injection, and also the 
artenes of those removed some daj^s after 
arteriography In none were we able to find 
any endence of change in the mtima or 
artenal wall from the sodium iodide 

We tned to use skiodan, and also 70 per 
cent diodrast, for contrast media, but the 
iodide content of these substances is too low 
to produce satisfactory^ pictures Neverthe- 
less some interesting ^ms came out of that 
work After injecting 70 per cent diodrast w e 
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tn r r t w Bft tppmiai 

on&atUicton «o the equipment mdade* & 
preuure ipparului (or lajectwc ol the *oIa 
non ('Fig ) One ibo needs en 3 C«tiM 
needle «boul 1 2 ceoUtncten kmg and a aupplv 
of opaque med um W c u»e 80 per cent aola 
Uon of (odlirm >odjde The x r*> machine 
shoold hasT potential power to dchwr joo 
miniainperej of current and the Buckr oia 
phragm murt be of the high apced t\'ne ao 
that etpoiure can be made rrfthin one icmith 
of a tecond 

In the main rre base folkmcd the lech 
nique desnsed aj>d practiced br Santo* and 
hii CD-WTorken. 

Prrp<mli nojDte^mi On the aftenwon 
before the eiaWnatlon the patient b gisen 
3 ounce* of castor oil preferabl\ in fnnt Juice 
with a littk »oda, or 7 ounce* of castor oil In 
root beer Thereafter be a aJknrrd only bquld 
nourfahmenC containing a minimum amount 
of fruit juice and fugar 

It b wtO to make a trial film before the 
aortic puncture when the patient b fupine, 
to iboir whether the patient b in proper poll- 
two and the r-ras technique »atiifactoiT 


When this hai been cstabibhed the patient 
ij aneatbetUed we prefer pentotbal lodhjBL 

Tht puHdurt After ane*the»ia ha* 
adraaced to that redeie* are aborahed, the 
left ude of the back and lower cheat arc prr 
pared bs tincture of iodine tod draped with 
aferfle towels. 

The aorta nonnalK he* along the kfl bor 
tier of the vertebral colomn. Therefore if a 
needle U poiacd from the back dose to and a 
few centimeter* bevund the body of a lourr 
Ihoraac \Trtebra, it will enter the «rta F% 
urexQlustratcaaortic puncture 

For arteriography of the Udnejw and upper 
abdomen, the needle b pasaed throogh the 
akin below the twelfth rfli and three fmfcr 
breadths to the left of the epSoous processes. 
It b then directed toward the bodi 0/ the 
twelfth thoradc iTtltbra. As aoon as that 
bone is encounlerod, the point of the needle b 
deviated ihghUi lateraBj *0 as to pass m-rr 
the vertebra. WTien that b accomptsied, the 
stilet b rtmosTtJ and tbe nerdle graduilh 
aditmced a few more ccBtimtter*. fjitranee 
lolo the aorta ts itgnaJixed b\ blood com fag 
through tbe needle The needle b then ad 
xwoerd 1 more centimeter 

After one has advanetd the needle and stiE 
ohaervea free flow 0/ Wood, he can be Certain 
that the needle b arell within the aorta. 

Injedivtt ej cwnlwt mtdtnm and rrpanrt t( 
Jllm \Mifn the needle has been nlJiHtetl 
tbe preaaure apparatus containing tbe opacfue 
medium b attached to iL \s loon as the 
x-rax technician fa ready to male the a 
poaure the oatJet valve on tbe preawre appa 
rmtus b opened, and 8 or o cubic centimeters 
of the contrast solution b allowed to flow bto 
the aorta. If the prcfcums act at 00c atmes- 
pbere or higher it take* only a few secoods to 
inject 8 or 10 cubic centimeteraoi Soper cent 
•odium Iodide It U our practice to signal U* 

X ra) tedmlaan to make the tiposorc 
before the valxv on the pressure apparatus » 
dosed \fter tbe tilm has been exposed the 
prcasuie ipporatui b detached from the 
needle and a few cubic ceotJmetenof Wood 
Is allowed to nm ooL Tbeu tbe needle b with 
drawn 

At The Swedbh Hospital Dr Blsle has de- 

xdied a lead shield 0 -cr the Buckj (fiaptragm, 
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Fig 2 Aortic puncture 


SO that two films can be exposed at very short 
mtervals Such an arrangement gives us two 
chances to get a good film 
Although tourniquets on the thighs to con- 
strict arterial flow at the time of injection are 
advised by Santos, we have not used them 

UKTOWARD REACTIONS AND COMPLICATIONS 

lodisvi On first leammg of this procedure, 
one IS likely to believe it is beset with frequent 
and severe untoward reaction The only com- 
plication we have encountered is acute lodism 
As the flow of blood is verj'- rapid through 
the aorta and its abdominal branches, the 
sodium iodide solution must be rather con- 
centrated to give msuahzation of the smaller 
artenes, and about 8 or 10 cubic centimeters 
of It must be used Consequently, the dose of 
sodium iodide is rather large Acute lodism 
occurred in 4 patients in our senes , but m none 
were the siunptoms alarming In fact, we 
have seen more severe lodism follow mg ex- 
cretorv pyelography wuth an organic iodide 
solution, than after artenographi w ith sodium 
iodide 


Santos contends— and we believe it a fact— 
that a person can tolerate much larger doses 
of iodide, if It is injected mto the aorta and 
goes through the capillarj^ bed, than if in- 
jected mto the vem or taken orally We have 
seen patients who could not tolerate i gram 
of sodium or potassium iodide after meals 
three times a day, who had no disturbance 
from 10 grams of sodium iodide given mto 
the aorta 

We have tned to ascertain whether sodium 
iodide in the aorta causes irritation of the 
intima of the artenes We have studied histo- 
logically the artenes of kidneys removed im- 
mediately after the injection, and also the 
arteries of those removed some daj^s after 
artenographv In none were we able to find 
an} evidence of change in the intima or 
artenal wall from the sodium iodide 

We tned to use sLiodan, and also 70 per 
cent diodrast, for contrast media, but the 
iodide content of these substances is too low 
to produce satisfactor}' pictures Neverthe- 
less some interesting films came out of that 
work After injecting 70 per cent diodrast w'e 
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obtained avLrrrl/ous eiOTtof) p\’eloQrctofo- [ujvry to Ute aortk VfoU Aortic puncture ii 
gmru In patienti wiiofe renal fanrtkm wa» not the fortnidable pnxredore It nught icm. 
too defiomt to give aatiafactoiy filmi alter It thould be remembered that the aorta haj a 
intrt\TrKraiiajectJoa,aiidwiic»careterfa)u/d thicker wall and will ataod more trauma than 
not be cathclcilied Anolbcr t>-pe of Inter an> other blood vcwl m the human bodv It 
eating roentgenograms was de^rloped in that u a fact that in aD the Inaih-crtent aortic 
aomc films show the ontlfaie ot the renal punctures mm-it* in attempting to prodoce 
parenchyma, making what we call roiograiiia. splaochmc anesthesia comimcatuas are pcac 
At present we hasT a biological chemist badly unknown For a blowout or hematoma 
trying to ascertain the tolenacs for sodium to occur from an aortic puncture the opening 
bdide injected mto the aorta and the capiUarv m the aortic wall mujt be large, 
bed, as compared with that when Injected It goes without aaying that an^'ore wishing 
into the ran or taken bj mouth. to do an aortic princtore aboald Imuihibe 

also have another chemist wotinng on himself very thoroughly with the anatomies] 
the problem of dimlnatkc of wdide throu^ parts Invoi\ed, by doing several anatomical 
the iHlneTi after aortic injection, so that we dsssectioni. He ahonld practice acetic jainc 
ma) compare findmgs with iodide dimlnatwo ture In the anatomical laboratory before pine 
after rntravenoos or oral administration. tuimg the aorta In the living person. Santo* 
TlTiile nntoward reaction from the iodide adviset against doing this on the dog o»- 
has been neither severe nor frequent, it is to tending that It Is not comparaWc to the human 
us the haiardous part of this procedure Ue bang as to artenal anatom\ and ph\aioiofT 
hope that in the neax future a more ntis- Exira?wti*n ej centrasi ssishsa Oaf 
factorv contrast medinm wlD be found. oomplicatioa that might eeera dangerous » 
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Figs Malignant tumor of right suprarenal gland Note 
enlarged suprarenal artery, a, and pooling of medium x 

extravasation of the opaque medium But it 
has been found that 8 or lo cubic centimeters 
of hvpertonic sodium iodide solution is readily 
absorbed Such an accident occurred twice 
in our early work We now ciscertam the posi- 
tion of the needle within the aorta before the 
injection is started One of these accidents 
occurred in a patient suffenng from melanotic 
sarcomatosis, who had a huge mass in the 
liver He stated that there was no particular 
increase m the pain or backache after extra- 
vasation of lo cubic centimeters of sodium 
iodide The other patient was a woman in 
rather poor general condition Because of her 
hirsutism and hypertension, an artenogram 
was made to ascertain whether she had an 
adrenal tumor After the periaortic injection, 
the nght suprarenal gland was explored At 
that operation the pleura was madvertently 
opened The patient suffered a massive col- 
lapse of the lung, and died on the third post- 
operative day Postmortem exammation 


Fig 6 Solitary cyst of left kidney Note unde separa- 
tion of spleen and kidney 

showed that massive collapse of the lung was 
the cause of death There was a basophihc 
tumor of the pituitary gland The tissue at 
the site at which the mjection of iodide was 
made was red, but there was no evidence of 
necrosis 

It is not advisable to dram or explore, if 
periaortic injection occurs 

Our senes of cases is yet too small to draw 
any definite conclusions It is our impression 
that the procedure is valuable in certain di 
agnostic problems, and that it will yield in- 
formation not obtainable by any other form 
of x-ray examination, nor even by surgical 
exploration, for even though a surgeon has 
a kidney m his hand, it is difiBcult at times for 
him to make a diagnosis with any degree of 
certainty 

The untoward reaction and suffering from 
artenography of this type are usually less 
frequent and less severe than after retrograde 
pyelography 
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obtiined marveDcni* acrplorj pjrlocretero- 
gmni In patienU vboK misl functxni w«* 
too defioent to give ntitfactor> film* after 
intTENTiKnit fnjectuQ and ^boae oreten could 
not be cBthetcmed. Another tj'pc of IntcT 
eating roeotgcnograms was developed, in that 
•omc film* ibow the onthoe of the renal 
parenchyma, niaiinf what we call rencwrama. 

At present we have a biological (demist 
trying to ascertain the tolerance for sodium 
iodide injected into the aorta and the capdaiy 
bed as compared with that wboi injected 
Into the van or taJren b> mouth. 

^e abo have another chemist aoifang on 
the problem of elimhiatJOQ of iodide through 
the tidnejT after aortic Injection, so that we 
rrj \ compare findings with iodide Hrminitmo 
after mtra\TDous or oral adminlstratam. 

UTiHe untoward reaction from the iodide 
>i«« been neither •e^■eTe nor frequent, it is to 
us the hazardcras pert of this procedure We 
hope that m the near future a more satis- 
factorv contrast rocdiom wiU be found 


Injury to tktagrUc von Aortic poartcrreb 
not the formidable procedure it might won. 
It sboold be remembered that the aorta has a 
thlcher waQ and wQi stand more trauma, than 
an} other blood \‘csscl in the human body It 
IS a fact, that In all the inadvertent aortic 
punctures made In attempting to produce 
splanchmc anesthesia complicawnJ are piac 
Ucally unknown For a blowout or bematona 
to occur from an aortic punrture thcopenifig 
in the aortic wall must be iarge. 

It goes without aaymg that an}!^ wbthtg 
to do an aortic pancluTr abonld iamlliajiic 
huDielf cm thoroughl} with the anatonucai 
parts Ini'oived, br doing seiTral anatomfcil 
duBcctiocs. He ihould practice aortic punc 
turt In the anatomical laborator} before fame 
tunng the aorta m the bving person, ^tos 
advises against domg this on the dog con 
tending that It b not comparaUe to the human 
bang as to arterial anatoim and physiology 

Eiinrcnhon *j coa/mrt sdull** 0^ 
compBcalJOD that might seem dangerous b 
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Fig 9 Urge left hydronephrosis The blood vessels can Fig to A large calculus of right kidney The arter- 
be traced going on outside of hydronephrotic sac The logram sho\\s that there is a good blood supply to the 
outline of the parenchyma of right kidney can be seen kidney 


had had attacks of diarrhea and had noticed progres- 
sive weakness For several months he had noted a 
mass in the left side of the abdomen Pyelogram 
showed marked downward displacement of the left 
kidney with pyelectasis that n as suggestive, but not 
diagnostic, of renal neoplasm In the artenogram 
the arteries in the spleen can be traced over the out- 
bne of the soft tissue shadow, showing that we were 
dealing nith a case of splenomegalia At the time 
the patient entered the hospital, the blood count 
nas not defimtely for polycythemia vera, but later 
showed the red count markedlj elevated 

The following case is included to show the 
contrast between splenomegalia, pancreatic 
and renal cj^sts, and hydronephrosis 

Figure 9, case of Mrs A N L , aged 31 years, who 
was referred for studv because of pyuria and a mass 
and pam in the left side of the abdomen During the 
last 3 years before our examination she had also had 
attacU of pain in the right kidney region The 
urine contained manj pus cells, ivith mixed pyogenic 
infection Renal study showed, on the right side, a 
fair degree of renal function as measured by indigo- 
carmine The pyelograms showed a moderately 


large hydronephrosis, and an obstruction at the 
pelvoureter junction On the left side, no unne 
could be obtained, and there was no evidence of dye 
secretion in 25 minutes On this side all of the 
opaque medium injected for pyelography returned 
around the catheter into the bladder The arterio- 
gram show ed the renal artery extending over a huge 
mass, without any of the blood supply going into the 
mass — which proved that we were dealing with an 
extensive hydronephrosis After a plastic operation 
to correct the obstruction on the right side, a large 
hydronephrotic sac on the left side was removed 
There was no evidence of parenchymal tissue 
Figure 10, case of Mrs C L , aged 60 years, who 
was referred for study and operation on account of 
pyuria and a shadow on the x-ray film of a large 
stone m the nght kidney The calculus fiUed the 
pelvis and cahees of the kidney The left kidney and 
ureter were normal As the function of the kidney 
containing the stone could not be defimtely ascer- 
tained, artenography was advised and performed 
The film showed ample blood supply to the kidney 
However, at the operation nephrectomy was per- 
formed since It was found that the stone was very 
adherent to the mucosa of the kidney pelvis and 
cahees 
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rw r Pk*mtKCj« AtthMffa pTtlarui Mat n* 8 Sjilotwr^ ScMUMCOwHitftnfffasklW 

fOtr^ of fviij crCsJotru it^r Kj J ptm 


r_j«K HiSToiiza 


In order to m«kf our mterpreUtJoQs of the 
trtetugrvms dear we «h«?l describe them. 
Figure 3 thow^ a piactkally ooimal arterial 
tree of the organs m the upper abdotuen- 
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Fig 9 Large leit hydronephrosis The blood vessels can 
be traced going on outside of hydronephrotic sac The 
outline of the parenchyma of nght kidney can be seen 

had had attacks of diarrhea and had noticed progres- 
sive weakness For several months he had noted a 
mass in the left side of the abdomen Pyelogram 
showed marked downward displacement of the left 
kidney with pyelectasis that t\as suggestive, but not 
diagnostic, of renal neoplasm In the artenogram 
the artenes in the spleen can be traced over the out- 
line of the soft tissue shadow, showmg that we were 
dealing with a case of splenomegalia At the time 
the patient entered the hospital, the blood count 
was not definitely for polycythemia vera, but later 
showed the red count markedly elevated 

The following case is included to show the 
contrast between splenomegalia, pancreatic 
and renal cysts, and hydronephrosis 

Figure 9, case of Mrs A N L , aged 31 j^ears, who 
was referred for study because of pjnina and a mass 
and pain in the left side of the abdomen During the 
last 3 years before our examination she had also had 
attacks of pain m the right kidnej region The 
urine contained many pus cells, with mixed pyogenic 
infection Renal study showed, on the nght side, a 
fair degree of renal function as measured by indigo- 
carmme The pyelograms showed a moderately 


Fig 10 A large calculus of nght kidney The arter- 
iogram shows that there is a good blood supply to the 
kidney 

large hydronephrosis, and an obstruction at the 
pelvoureter 3unction On the left side, no unne 
could be obtained, and there was no evidence of dye 
secretion m 25 minutes On this side aU of the 
opaque medium injected for pyelography returned 
around the catheter into the bladder The arterio- 
gram showed the renal artery extending over a huge 
mass, without any of the blood supply going mto the 
mass — which proved that we were deahng with an 
extensive hydronephrosis After a plastic operation 
to correct the obstruction on the right side, a large 
hydronephrotic sac on the left side was removed 
There was no evidence of parenchymal tissue 
Figure 10, case of Mrs C L , aged 60 years, who 
w as referred for study and operation on account of 
pyuna and a shadow on the x-ray film of a large 
stone in the nght kidney The calculus filled the 
pelvis and cahces of the kidney The left kidney and 
ureter were normal As the function of the kidney 
containing the stone could not be defimtely ascer- 
tained, artenography was advised and performed 
The film showed ample blood supply to the kidney 
However, at the operation nephrectomy was per- 
formed since it was found that the stone was ven^ 
adherent to the mucosa of the kidney' pelvis and 
cahces 
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SPONDYLITIS ADOLESCENS — STRUEMPELL-MARIE DISEASE 
Practical and Theoretical Considerations 
HARRY C BLAIR, M D , Pordand, Oregon 


A PAPER by Scott, entitled “Spondyli- 
tis Adolescens with Associated Path- 
ological Changes in the Sacroiliac 
^ Joints,” was the inspiration for the 
present study Scott suggested the name 
“spondylitis adolescens” for the ankylosing 
spmal arthritis which is found in young 
adults And he was of the opinion that “wide 
field” radiation offered hope for patients 
suffering from this condition 

Spondylitis adolescens, designated variously 
as Struempell-Mane’s disease, Bechterew’s 
disease, ankylosing spondylitis, spondjdose 
rhizom 61 ique, and spondylitis ankylopoetica, 
has for many years been differentiated from 
other tjfpes of arthritis Yet this progressive 
and crippling disease, which ultimately leads 
to permanent deformity of the spme, had 
baffled all efforts to stop its course or to de- 
crease the suffering and misery it causes until 
the introduction of roentgen therapy When, 
however, the etiologj'^ and the pathology of 
this disease is considered, a number of ques- 
tions anse Why is spondylitis adolescens in 
the vast majority of instances to be found in 
young and otherwise healthy males? YTiy 
have pronounced changes already taken place 
in the sacroiliac jomts, and often without the 
patient’s having realized that anythmg is 
iirong, when symptoms of back pain first ap- 
pear? Can a disease which is believed to be 
the result of an mfectious process cause ex- 
tensive destruction without giving nse to local 
pain or a general reaction? YTiy does this dis- 
ease alwais involve both sacroiliac joints? 
Yffi\ are the sacroiliac joints, the spme, and 
occasional!} the hip jomts alone usually in- 
volved^ YTiv are other jomts ordinarily im- 
mune^ \\ffiv if fusion has taken place m a hip 
joint and arthroplastv is attempted does im- 
mediate bon\ ank} losis occur? According to 
Bucklc>, Nclaton attempted arthroplast}' 
three times on one patient, but e\en after 


muscle had been imposed union took place Is 
some metabolic process responsible for the 
destruction of connective tissue and cartilage? 
Intis also occurs m this disease Does a dis- 
turbance of the metabolic process control 
this? 

In the present study, an attempt has been 
made to answer some of the questions raised 
An attempt has also been made to determine 
the physiological action of roentgen rays 
inasmuch as m the cases reported herein, as 
well as elsewhere, roentgen therapy relieved 
pain and apparently also shortened the course 
of the spondylitis 

GENERAL CONSIDERATIONS 

The clmical course of spondylitis adolescens 
IS of long duration The disease starts m early 
adolescence with indefinite low back pam and 
contmues over many years with periods of re- 
mission and exacerbation Pam may first be 
noticed at the age of 12, and ankylosis of the 
entire spme may not take place until the 
patient is 25 years of age or older With 
ankylosis the active part of the disease is 
thought to be at an end The previous clinical 
history at the time of the first examination 
may be short — a month or 6 months Yet 
roentgenograms usually show advanced 
changes m the sacroiliac joints, indicating 
that these changes do not necessanly cause 
pam, disabihty, or other si'mptoms 

The er}dhroc}'te sedimentation rate is 
usually increased m spond3ditis adolescens, 
sometimes to a considerable degree Appa- 
rently this increase is proportionate to the 
extent of involvement and the amount of 
actimtv msible m the roentgenograms The 
sedimentation rate is said to indicate the in- 
fectious etlolog^ of spondvlitis Inasmuch as 
the exact relationship of the sedimentation 
phenomenon and infection is not known, and 
inasmuch as the sedimentation rate is also m- 
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SPONDYLITIS ADOLESCENS — STRUEMPELL-MARIE DISEASE 
Practical and Theoretical Considerations 
HARRY C BLAIR, M D , Portland, Oregon 


A PAPER by Scott, entitled “Spondyli- 
tis Adolescens with Assoaated Path- 
ological Changes in the Sacroiliac 
^ Joints,” was the inspiration for the 
present study Scott suggested the name 
“spondylitis adolescens” for the ankylosmg 
spinal arthntis which is found in young 
adults And he was of the opinion that “wide 
field” radiation offered hope for patients 
suffenng from this condition 
Spondylitis adolescens, designated variously 
as Struempell-Mane’s disease, Bechterew’s 
disease, ankylosing spondylitis, spondylose 
rhizom 61 ique, and spondylitis ankylopoetica, 
has for many years been differentiated from 
other types of arthntis Yet this progressive 
and cnpphng disease, which ultimately leads 
to permanent deformity of the spine, had 
baffled all efforts to stop its course or to de- 
crease the suffenng and misery it causes until 
the introduction of roentgen therapy When, 
however, the etiology and the paAology of 
this disease is considered, a number of ques- 
tions arise Why is spondylitis adolescens m 
the vast majority of instances to be found m 
young and otherwise healthy males^ Why 
have pronounced changes already taken place 
in the sacroiliac joints, and often without the 
patient’s having realized that anythmg is 
wrong, when symptoms of back pam first ap- 
pear? Can a disease which is believed to be 
the result of an infectious process cause ex- 
tensive destruction without giving rise to local 
pam or a general reaction? Why does this dis- 
ease always involve both sacroiliac joints? 
YTiv arc the sacroiliac joints, the spme, and 
occasionallv the hip jomts alone usually m- 
voKcd^ \\Tii arc other joints ordmanly im- 
mune^ WTiv if fusion has taken place in a hip 
joint and arthroplasty is attempted does im- 
mediate bonv ankilosis occur? According to 
Bucklei , Nclaton attempted arthroplasty^ 
three times on one patient, but even after 


muscle had been imposed union took place Is 
some metabohe process responsible for the 
destruction of connective tissue and cartilage? 
Intis also occurs m this disease Does a dis- 
turbance of the metabolic process control 
this? 

In the present study, an attempt has been 
made to answer some of the questions raised 
An attempt has also been made to determine 
the physiological action of roentgen rays 
masmuch as in the cases reported herem, as 
well as elsewhere, roentgen therapy relieved 
pain and apparently also shortened the course 
of the spondylitis 

GENERAL CONSIDERATIONS 

The clinical course of spondylitis adolescens 
IS of long duration The disease starts m early 
adolescence with indefinite low back pain and 
continues over many years with periods of re- 
mission and exacerbation Pam may first be 
noticed at the age of 12, and ankylosis of the 
entire spine may not take place until the 
patient is 25 years of age or older With 
ankydosis the active part of the disease is 
thought to be at an end The previous clinical 
history at the time of the first examination 
may be short — a month or 6 months Yet 
roentgenograms usually show advanced 
changes in the sacroiliac joints, indicating 
that these changes do not necessanly cause 
pam, disabihty, or other symptoms 

The erythrocyte sedimentation rate is 
usually increased m spondvhtis adolescens, 
sometimes to a considerable degree Appa- 
rently this increase is proportionate to the 
extent of involvement and the amount of 
activity msible in the roentgenograms The 
sedimentation rate is said to indicate the in- 
fectious etiology' of spondyditis Inasmuch as 
the exact relationship of the sedimentation 
phenomenon and infection is not knorni, and 
inasmuch as the sedimentation rate is also in- 
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attKd la other destructhi'e coodlUom, nch 
an aaiumpdon (s tenable onl\ aa preMnoptlTe 
evidence The potlenta under m\ obacrvarton 
had all been b^th\ ^'oua(' IndKidoaJa prior 
to the ooMt of back p*tri, tod ascae had been 
ubjected to rigomia enimnatnos for foa of 
infection The March for Infection had been 
followed b) all the tmial t)7»e* of treatmeot— 
removal of tooalU and mspKuua teeth nnoa 
operatHXu, atool cultaret, \*acdne and all 
forma of pb>'tkitherap} and mpporta. In 00 
matance however had the cdutm of the 
fpondvbtu been ibortened In fp<te of the 
\-an«f treatment more and more ioInU had 
become InvoUrd flenon of the eprac had hi 
created and the dlaeaM had progretaed until 
complete ank>lorii had taken place. 

If a general metabolic change t* reapoosible 
for the absorption of cartilage it ts rcanoable 
to foppose that absorotioQ would begin in an 
area of low \itality DiseaM or dettruetkm of 
a joint piodnce* immobOixation in that )omt 
\] though immobiliiatioti b nature a method of 
rd^e^•ing pam. It acccleratea the absorption of 
cartilage and the atrDph\ of bone And the 
proceM apreadi until ultimately all cartilage is 
absorbed and bon) ankj lods nperrene*. The 
tacTofUac jomts contain large amounts of 
cartilage \ormaIl) there b \Tn little mow 
roent In these joints The tbsuea here there 


fore areoflowrelatii-cvitahh In apoochrrtb 
adolesctni the aacroDiac joinu are the first to 
be atucked h\ the fiiatioo process, rmhon 
next tikci place at the lower spinal Mgmenti 
beausc the muscles that control their mm-e- 
mentj to some evtent also control the mme 
menu of the sacroilbc joints. I rwloally the 
pnxESS extends to all the jofnU of the ipfne 
with the cxtTptron of the upper two cervuraJ 
segments. And the ctrvacaJ aegmenU are 
sparrd because roov-cmenU of the bead or neci 
arc normalK rdativTiv cicesslve. Tbli 
progressive fixation b earned out In the same 
sequence in the hip joints. lIcoTroenti of 
roUtkm and abdactun are the first to be kwt 
and are the least dbablbg because they are 
used least often In ordinary actlnt) ilo\c 
menu of flesoc and extension are the U«t to 
be lost because they are used most often 
RoentpeoDgraphlc era rm nation b depewkd 
upon for an uunght Into the patho^ of 
ipoodHitb adolescens *u>ct there are no earl) 
autopcKs. The first aboormal change noted B 
the roentgeDograms b a wideebg aod an Ir 
regular fulness of the lacTDlliac joints. Areas 
of localised bone absoiptwo ocenr Dearbv or 
c eoeral atrophi of the adjacent tacrum or 
ilium ensues This, h o we v er b osuslh 
spotty' In character The cartilage b ab- 
sorbed, the joinU as such dbappear and boor 
a nk) loss taxes place This u usually followed 
bj increased denslt) of the bones in the sacro- 
nUr region The same procesa takes place in 
the remainder of the spine. The poatemlateTal 
articulations disappetr as their cartilssc b 
absorbed The tx^ca of the certebiac show 
coQsideTable halbteresb. \Dd as rembw* 
takes place It b seen that the sopportlaf 
ligamenU ha\T been fnicJved since they be- 
come calcified and later ossified This cald 
ficatlon and ossification do not appear to 
spread to other soft tissues in the bocf) The 
UHervertcbral discs do not Iok width but show 
more or lest cakification Bechtertw described 
a "Imnsr dbcase which invoUed the dood 
vertebrae fltsL One of the patients in the 
present group b ihux clasnhcd It b cgi^ 
cant that both sacroflbe jouiU were InioJTO 
when this patient first complained of thoracic 
pam. Scott caDcd attenUon to the fact t^ 
there b as \Tt no Kth/sciory eiplanatjoo ku 
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Fig s, n and 1) \d\ anccd case of spondjlilis adole^ccns with complete ank>losi<i of 

the hip joints, sacroiliac joints and sjnne It will he noted that the cartilage in the 
sacroiliac joints has been complctcl} ahsorhed and is replaced b) what is apparently 
normal bone In tlic lateral view of the spine, a, it is seen that the width of the in 
teracrtebral discs has not changed 


the absence of sacroiliac pam during the active 
penod of the disease 

ROENTGEN THERAP\ 

In Scott’s opinion, roentgen therapt brings 
about some beneficial constitutional cfTcct 
which suggests stimulation, or the reverse, of 
the ductless gland system He advised that 
roentgen therapy for spondylitis adolesccns be 
instituted early But he warned against the 
use of high voltage roentgen therapy, and 
stated that serious damage could be done if 
large doses were used 

Smyth, Freyberg, and Peck called attention 
to the fact that subjective benefit following 
roentgen therapy may be of psychogenic 
ongin They reported 15 cases of spondylitis 
rhizom6hque in which roentgen therapy had 
been used In 74 per cent of these cases there 
was definite subjective and objective evidence 
of benefit, and m 67 per cent the beneficial 
results were permanent After careful search 
for a reason why roentgen therapy is bene- 


ficial, thev did not even find a theoretical ex- 
planation for Its use And the} concluded that 
“the rationale for emplojment of roentgen 
thcrap} m rheumatic disease and its modus 
operaudi" was a complete mystery' to them 
In the present series of cases the “wide 
field” technique described by Scott was fol- 
lowed The roentgen rays were of medium 
wave length, were passed through thin filters, 
and were distributed over a large body area 
Treatments were given twice a week for 16 
doses, the total dosage being 1000 roentgens 
When it was deemed necessary, the treatment 
was repeated There were no serious re- 
actions of any kind Some of the patients 
complained of slight nausea, but the treat- 
ments caused no real inconvenience No 
other therapy was used Vaccine, physio- 
therapy, braces when possible, and all anal- 
gesics were abandoned so that a better 
estimate of the results might be made 

It is generally realized that remissions do 
take place m spondylitis adolescens and that 
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V Bodb T brMVn AhfaooRti 

both ol thcM p«Dm> nr aibfrctrd to i >cnfo <j i 
Uoaa, ao lolcctioca ton erafocsd 


ipontaiwoui rcctyven ma) take place alio 
mat tbc course of th^i disose is from lo to >o 
%Tarv and tliat sufficient time has pethapa 
not )Tt elapsed to enJoate properir the re- 
sults from roentgen therapj On the other 
hand reports m the literature show an In 
creasing number of encouraging results folknr 
mg the use of Irradiation for this cooditton. 
Efcn though the present series is amalJ and 
it has been onl) 4 >cars since the first treat 
ment was gi\-eo tmpreoTment has been ao 
consistent in the coraparatie'd^ earls cases 
that It IS felt the results obtained arc worths 
of hfjgg reported 

CASE lEroiTS 

Cask U H male Red 4 «rv w»» fint 

vm 00 Jsnuin 3 Q38 compiucu ( ci<' paj bl h 

bad ppeared in the left hip tbm i the liflit 



FV. 4 FeOo* b# anhroptoJy there b defeb haid- 
mer ice ank^l^ U> take flaeT Tba nicatjKjK^na Dis- 
Utm ihb pSwMwrmi 


adfforw oi the bad and pai ader the cdaoI 
m^oa. Sympteaw erteJjKrean dmlioo 
The first irradkdoe tmlaent au (im oe De- 
renber 033 The patwnt left aeeke liter ibh 
Therap> boarw a u ci* tinned, and tie lerin rf 
6 IreatBunt aa eoinnieted Tiaaair 5 039 

T&m dan titer the pain u an better Ua it w 
been ttt»e*t rt o< the roentgen then ps laifxtm 
tneot, bowmT ta aoticcdatlhi a fe» eetvaid 
coorlnned triTT Ibe accretfing \ean. The patkat 
areopki^ed CeadJr pla)-^ (ennii and gu tad 
ent mming 11 oad oolj’ aa ocadocal t lap 
<4 paJ 

pile fm4 p The firU roentjMO- 
irrmra aUch thepaOeot broogfat (b tiin, had ben 
taken o« December 30, 93$. It as trtempn*** 
nor vlea od aboaed an irrognJar ootCae « the 
sacroflia )oi ts and roughen I g ol tie loaer bnbar 
po^teroUteral jnats Roenrgenngrtm <w J eiisi74 
Q3* iboa ed coimdenble uwmse erf the bregakrtiy 
(dthoe/asta The yoJ f spacer ere ideawLand 
the djatent bone at mottled I vane am* the 
booe as dense la eghera Irtpilc The bexie* erf 
t be last faimbairert bra had ppeirucr 

The pent ereJa r eral Jerfat ere nca rWtie ObJ an- 
IT 44. <>4 years (ter irradhlit*. roeatgr^ 
rrain hoard the sacrofBa yoi ts t be cooyrfetrh 
firwd Booe ttruUoQS hid ppeoached neeaul, »»° 
the ociraied dciroty had disappnred The leitwre 
orf the ert bial boie* had loxi its lasxy PP** 
ante And the tro loacr Twtebral Jre ts Pt**'” 
t be anlyloaed 

This boA 8 condition had grown ptogrttStAf* 
1 > worse until he was treated with roentgen 
ratw. Smee then lus muptona cooUnoed to 
decrease Roentgenograms revealed that the 
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Fig s, a and b These photographs were taken some 
months after a course of roentgen thcrapj There were no 
complaints of pain at that tunc, but rather pronounced 
ngidity \vas still present At the beginning of the treat- 
ment this boy was walking on crutches because of pain 

texture of the bone m the involved areas had 
improved considerably Ankylosis of the in- 
volved joints had, however, continued It 
may be argued that this is a natural recession, 
as sometimes occurs in this disease It was 
not caused bj’^ the psychologic effect of treat- 
ment smee improvement did not take place 
until after the treatment was stopped 

Case 2 AG, male, aged 18 years, was first seen 
on December 16, ig3S because of painful feet At 
that time the patient had no symptoms referable to 
the back On September 15, 1938, however, he com- 
plained of severe back pain with stiffness of the back 
and hips and flexion of the hips and spine 

A senes of 16 roentgen treatments was started on 
March 14, 1939 This was followed by striking symp 
tomatic relief, but the stiffness of the back and hips 
remained the same On October 23, 1939, he re 
turned He was walking with the aid of crutches, 
and complained of severe pain in the lower back 
Another senes of roentgen treatments was started 
Improvement during this treatment course was re- 
markable Within a week the crutches were dis- 
carded On January 18, 1940, the patient reported 
mat he had no pain He had gained 20 pounds 
There was increase in the movements of the hips 



Fig 6 \\ hilc there are definite abnormal changes in the 
sacroiliac joints shown here, the changes consist only of 
irrcgulanty of the antenor fissure and sclerosis of the adja- 
cent bone, the ilia, and the sacrum This indicates that 
spondylitis may not progress to complete ankylosis 


and probably also of the spine although this is dif- 
ficult to estimate 

Case 3 B C , male aged 15 vears, was first seen 
on June S, 1940 complaining of back pain of i > ear’s 
duration No other joints were involved The ton- 
sils had been removed 

Examination revealed loss of normal lumbar lor 
dosis There was a slight flexion deformity of the 
hips (psoas spasm) The hip movements w ere normal 
otherwise, except for slight restriction of external 
rotation Roentgenograms were normal except for 
slight irregulanti of the sacroiliac joints and some 
w idcning The bone texture w as good There w as no 
evidence of involvement of the posterolateral verte- 
bral joints from the rocntgenographic standpoint, 
but clinical findings were very definite 

After 4 roentgen treatments the patient was not 
so stiff as he had been Improvement continued 
without interruption This patient, who had been so 
disabled that he could not take part in games or 
sports, was playing football by October, 1940 He 
had no pain, and almost all of his back stiffness had 
disappeared bv that time Roentgenograms taken on 
June 2, 1941, showed normal sacroiliac joints There 
was no clinical evidence of disability, and there were 
no complaints This boy gamed 15 or 20 pounds, 
and was in excellent health 

Case 4 D MacD , male, was first seen when he 
was 32 years old When he was 16, he had noticed 
pain and swelling in his feet Later he had also had 
pain in his back No other joints had been involved 
Roentgenograms revealed extensive involvement 
of the bones of the pelvis and of the entire spine 
Atrophy was pronounced There was also fusion of 
the sacroiliac joints, some deformity of the pelvis 
and ankj losis of the spine ’ 

On December 8, 1938, roentgen therapy was 
started After the first 8 treatments roentgenograms 
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Fl( 1 U>adtkaaUV:u*ef knfUodmc Tkb|atlat 

k 9(M (or mCD7 jwv hh yxitlj ttth ■rintimn AlwvX 
Om dme d tbeourt hli (TmptaDB be 4i» dcrd- 

ofcd tbe cu u dltk ii ki kh (kifh Bkln b tbiTvv b Ibi 
mstfcoacms Somi dtftubuee at lb* bepvb cmUat 
ol tbe bbod or tbe tbMet uj be i ruvw iB Mf for thb 
y r vctm 

ibmed befloinof coIUpee ctf KKoe of tb evtrbnl 
b(xbe». Tlut coQa^ had Uke place hOeibepa 
bent wu vearisc T tIc back bnce and dw^ 
tbe time he w*j belM giTcn ndWberap Treat 
menlaweiT topped- The patient, boaerer beja t 
rmproTf II ^oed to potud* and the dbog of 
hkleetfubdded OnNovember S, treatmeati 
ere reauiued awl 6 arre pven. Roeatxeoonanu 
of tbe lombai aptse os Apnl 04 aboaea that 
recaJd5catk>a au takmf place. Tbe pa best gen 
cral cooifltkxj t w greatly bnpawed 

Ha ppetite »ma better the pain waaleaaaerere, and 
b aaa ble t return t ha vori. aa aalcarnan 

Iraprottmcnt in thia instancr took place at 
a time when rctrogreuloci of i\TnptCHns might 
be erpected. Neterthefesa, the impTuveracnt 
aeenu to hn\T been directly assorted with 
tbe roentgen therapt ilnce no Improremeol 
had occurred with ant other form of treat 


menL It b of rateieit to note that iMi pa 
ticnt fl brother also had ipoodyhth adcJocenj. 
The brother howe%Tf had do Imdiatwo, and 
the disease progie*ed to aniidoafi £n ipite of 
c\Tr) known type of therapy 


Cams. a. R inalc,aged 3 >etj' 


. -■*<1 ,5 > rar^ as 6 m k 
QJ< k I_ 936 tW patie t lad hjared 


hhback. H bad taken to duropnebe 
buti TOlt oftkabehadbeconaahaoatcwnplrtA 
dtaWei On December a, gjJ aK mootiB be#ote 
adinhwoo, be bad fiJ Inbirri hh tack hikhti^ 
asackof abcatand tbrrralnaitmt ca reffcai]* 
this be had pain enwa hk olpn. 

Rnmiftitlo TCTcaled atiUnen of tbe r^fee awl 
mnwie spatm. There ww tcene Interineoce hk 
Iralffat let nUnc Roenteenofmaa themed Imfo- 
lailly of the McroIBa (of ts hb ademdt of the 
d jacent bocic and some dccTtaae I dcinlt narkisti 
of ibe lower htmbar pratcnilatfTal artknlalJc^ 
Jmdlatfon wu started oa ^prf] so 9 ^ 0 « 
3 tbe pabent retnrned t ccL On Decta- 
WU be rrnorted that be had tataed hk back 
and that llu* had caused a retain of tbe laln He 
tUted,hciweTrr. ibatUKroeatgrBiberif haddm 
him gnat deal cf good, that t bad taira meb ef 
the tUTam oot of hh back ud that he £d sot 
bars the catches In his hipe od hack that be had 
bad brion 


& 


Both aaoDiliac Joints of this patient were 
abnonnaJ Tbe chsjigca, bowe v rr cc na hled 
only of an uregulanty ol tbe jobt outllitei. 
It s povlble that b some mstaacn ipondyiHis 
adolcscm does not progress to antfiosls. 


*D.ATICrff»HIP OJ UABT CEIIJ AKD 
HTPAJUlf TO fPOXDTLrra ADOLOODfS 
It has been demonstrated that the mast 
ceDa of Ehrhch are present in wide dtsliibo- 
tloo In the body and arc cspeoallv abundant 
In tbe connecth-e tissue furrounJlDg Wood 
vcasela. It has also been shown that tbe dh- 
tribuUoQ of these cells u proportionate to tbe 
abundance of heparin in the vaitwi organs- 
Holmgren and ^\^lander found that heparin fa 
contained In the granules of tbe mast celh. 
Before >hl«, Lisoo bwH observed that the 
presence of mucmthi and chondroltin sulfuric 
acals b re^woslblc for tbe roetachroeDatic re- 
action shown by mucoid and cartflagminB 
tissues srhen stained with tolaxline tJoe and 
that >hb staining reaction is spedfic for these 
snUur add esters of high molecular 
And JoTpa pointed out that heparin, u 
a poiysulfunc ester with a hJgfa moIecnbJ’ 
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weight, gives a color “a hundred times 
stronger than that obtamed with the same 
quantity of chondroitm sulphunc acid,” 
also, that “toluidine blue possesses an ex- 
tremely strong afiSnity for hepann ” 

In an excellent and exhaustive review of the 
chemistry, physiology, and clinical application 
of hepann. Mason called attention to the fact 
that “the ester sulfate content of tissues was 
found to parallel its content in mast cells, as 
was the content of crude heparm The 
morphologic and chemical observations,” he 
stated, “all strongly support the conclusion 
that (i) the metachromatic granules in these 
cells contain heparin, (2) that the cells have 
secretory activity, and (3) that their function 
IS to supply the arculation with the physio- 
logic anticoagulant ” Mason cited the im- 
portant studies carried out by Jorpes and his 
associates on the chemistrv of heparm, and he 
summarized Jorpes’ chief contentions as fol- 
lows Hepann is a mucoitm polysulfunc ester 
of vanable composition— these vanables bemg 
the number of sulfunc acid groups substituted 
into the mdividual mucoitm units, the degree 
of polymerization (the number of mucoitm 
sulfunc acid units which are hnked together to 
form Its polysacchande structure), and the 
relative esterification of each unit Chon- 
droitm and mucoitm sulfuric acids. Mason 
explained, “are the prosthetic groups of the 
correspondmg chondroprotems and muco- 
proteins They consist of units of an hexuromc 
acid, presumably glycuronic, an ammo sugar, 
sulfunc and acetic acids The acetic acid is 
present as an N-acetyl group on the ammo 
sugar, and sulfunc acid, one or more moles, is 
bound by an ester linkage to the free hydroxjd 
groups of the hexuromc acid and/or the hexo- 
samme, the latter bemg galactosammc m 
chondroitmsulfuric aad and glucosamine m 
mucoitmsulfuric acid ” 

Cartilage is composed of approximately 70 
per cent uater, 28 per cent organic solids, 
and 2 per cent inorganic matter The organic 
solids are for the most part chondroitm sulfu- 
nc acid Chondroitm sulfuric acid is found 
not onl\ m cartilage but also m tendons, liga- 
ments, aorta, sclera, and probably, accordmg 
osseomucoid Logan stated that 
the con\crsion of cartilage to organic matnx 
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Fig 8 Structural formula of chondroitm sulfuric acid 
(Levene) Chondroitm sulfunc aad contains galactosa- 
mme Hucoitm sulfunc aad (hepann) contams gluco 
samme The hydroxyl on the fourth carbon of the hexo 
samme group is inverted m mucoitm sulfunc acid as 
compared with chondroitm sulfuric aad These compounds 
are closely alhed m their physical and chetmcal properties 


of bone is characterized by the loss of organic 
sulfates 

Tumors such as carcinoma are surrounded 
by a great number of mast cells After treat- 
ment with high voltage roentgen therapy the 
mast cells disappear Sylv6n attempted to 
determme what happened to mast cells after 
such therapy, and conducted experiments on 
rats The animals were covered with lead 
plates except for a field on the abdommal wall 
measurmg 5 by 5 centimeters Two senes of 
animals were given 1000 and 1500 roentgens, 
respectively, m one treatment One or two 
days after irradiation there appeared in aU 
connective tissue of the corium and the sub- 
cutis substances exhibitmg metachromatic 
stammg reaction These substances were 
diffusely distnbuted m the cell terntones of 
the fibroblasts Svlv6n observed that after 
treatment of low dosage, 1000 and 1500 
roentgens, a great many granules m the mast 
cells had disappeared, but there had been no 
increase or decrease m the number of mast 
cells The results indicate that some of the 
sulfunc acids in the granules was excreted 
from the cj'toplasm of the mast cells and 
spread diffusely over the surrounding con- 
nective tissue after exposure to roentgen 
rays The threshold dose seems to be less 
than 1000 roentgens Smyth el al used 600 
roentgens in 3 doses m treating spondylitis 

rRITIS 

It has been noted b}’' many observ'ers that 
intis occasionally occurs dunng the course of 
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•poixlditis idolocen*. lo ibc cornea there 
are oormiHv \tt\ for mast cdli but during 
the coacK of an InfecttoQ such is a leipisinous 
ulcer tbc number of these cellj mcrease*. 
Hieie is also m incrctise of the mast cdli lo 
the ot ^hen intis and giaucoraa occur The 
aqueous and sdlreous humon coostst oF 
macoitin suJfunc add The fact therefore 
that the esx b composed of tubttaoces dosefv 
rdated to the dtoodrollin rilfunc add of 
cartilage together with the fact that the eye 
Is ln%T>lvtd UanftR the course of H»tMlyhUs 
atlolescens, indicates a direct rcUtkkashlp of 
metaboUc origin Furthermore the increase 
of the mast cells maj be an effort toward 
healing Ehrlich In 1870 stated that tbeseoelU 
were related to the nutntloo of tlsaiies. Be 
cause of this he labelled them mast (food) 
cells. 


EtAWATKJV 

It woold seem kigicat to beUe%'e (t) that the 
patholopcal changei which occur In tpondjU 
tu adotocens are caosed tr. an abaorpuoo of 
cartilage and oot b\ an Infectkius prooeas 
(2) that the beoeffaal results obtained from 
the generalised exposore of the bod\ to 
roentgen ray dotage of medrum wave length 
ts brought about trv the liberation of sidfor 
within the bodv In such a form that It can 
replenish a sulfur defioeno In an) part of the 
bod) (5) that b apoodvlltis adokscens 
diondrcrttin sulfuric ado is abaorbed from the 
cartilage, Ugamcnts aod bone fa and around 
the tacToOiac joints and spine and (4) that 
this absorption probaW\ occur* because of a 
defiderw:) of sulior or roucoltin or cboodroitio 
sulfuric tads elsewhere m the bod) It ts 0/ 
interest to note that Cawadias In 1925 sUted 
that It is not fllogfcal to assunte that a certain 
hereditary or cooititotionil predispodtioo 
rrliti for mlfur dcmtoeraliiitkin He ei 
presaed the belief that sulfur demineraliiation 
u a special metaboCe disturbance m ibeu 
matovl arthritis, and that the ttssues In this 
condition lose the power which tbc\ have of 
retaining sulfur 


BUiai VRV 

J Cartilage consjrts of chondnHtm nlfuifc 

acid a suhilanct like mucoltin njlfuric add. 

3 ilast cells contain granules composed of 
mucottfa sulfuric aod These cells are loalrd 
raofth in the connectiiT thsue around blood 
\Tssds as weH as In sMwvial tissue 

j Irradiation causes mast cefls to ghe up 
their sulfnnc ester granule*. 

4 Roentgen ra\ dosage of corapimbif 
Btren^ gi\Ts striking rcbef of the symptoou 
associated with spood) litis adolesccns. 

5 The famotheses are presented (i) that 
■pooth litis uMcscens is caused pnm^} hr 
an absorption of cartiUgc from the joint b- 
v-oliad and Dot b\ an mfectlou* procn* 
(») that the beneoaal results of roentgen 
thcr*p\ arc brought about apparentJr hr 
Ifberatioo of sulfur within tbc body la a asabfc 
form and (j) that iritis acondilknaswdated 
with *pood>ijlis, h cauaed by the ome torta 
bolic dtslurbanct and pottfbf) ina\ met 
farorabl) to tbc tame treatment 
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A CLINICAL AND PATHOLOGICAL STUDY OF 
LEIOMYOSARCOMA, HEMANGIOENDOTHELIOMA OR 
ANGIOSARCOMA, AND FIBROSARCOMA OF THE STOMACH 

ROBERT G LEMON, M D , and ALBERT C BRODERS, M D , 

Rochester, Minnesota 


A GREAT deal has been written on the 
/\ subject of sarcoma of the stomach, 
f \ although It is a comparatively uncom- 
mon lesion Much confusion has re- 
sulted from the lack of a uniform nomenclature 
and classification for these tumors It is our 
behef that the leiomyosarcomas, hemangio- 
endotheliomas and fibrosarcomas of the stom- 
ach compnse a group of nonepithehal neo- 
plasms quite distinct chmcally and patho- 
logically from the group of lymphosarcomas 
The purpose of this paper is to correlate the 
chnical and pathologic^ features of sarcoma 
of the stomach with special reference to the 
foregoing three types and to present a simpli- 
fied classification 

Fourteen histologically proved cases of 
gastnc sarcoma, exclusive of lymphosarcoma, 
in which operation was performed at the Mayo 
Clinic between 1908 and 1938 inclusive, have 
formed the basis for this paper 
The first case of sarcoma of the stomach in 
the literature was that recorded by Bruch in 
1847 In 1901 Fenwick reported 53 proved 
cases of sarcoma of the stomach and in 1914 
Form made a complete analj'sis of the subject, 
bringing the total cases reported to 200 A 
review of the literature in 1930 by D’Aunoy 
and Zoeller increased this figure to 335 cases 

ETIOLOGY 

As in aU forms of malignant lesion, very 
little is known concerning the causation of 
gastnc sarcoma Vanous hypotheses have 
been advanced but in general it may be said 
that probably no single specific factor is re- 
sponsible for the ongin of sarcoma Trauma, 

rrom the Department of Surgery Mar o Foundation and the 
on Surgical Pathology Mayo Chmc. 

^^“is submitted b> Dr Lemon to the Faculty 
f. i^f Graduate School of the Unirersity of hlinnesota m partial 
Ulnllmcnt of the requirements for the degree of M S in Surgery' 


inflammation, or some form of chronic irrita- 
tion IS believed to act on normal tissue cells, 
benign tumors, ulcers, or congenital isolated 
cell rests of the stomach to produce prolifera- 
tion of mesoblastic cells and ultimately sar- 
comatous change 

Trauma is thought to play an important 
etiological r 61 e Numerous cases are cited in 
which the patient associated the onset of 
sjmiptoms with some form of trauma, and such 
observers as Brooks, Shernll and Graves, and 
McWhorter have called attention to this re- 
lationship 

Farr explained the relative infrequencj^ of 
sarcoma of the stomach as compared with car- 
cinoma by the fact that the connective tissue 
elements of the stomach from which sarcoma 
takes its ongin are less exposed to injury than 
the caremoma formmg epithelial surfaces 
which are exposed constantly to chemical and 
mechamcal assault 

Some observers contend that sarcomas do 
not develop from previously normal cells but 
rather from congenital cell rests, but this con- 
tention has not been proved MaUory stated 
that hemangioendothehomas are often con- 
genital and frequently, perhaps always, arise 
from abnormahties of the blood vessels 

There is little doubt that sarcomatous 
change does occur occasionally in benign gas- 
tnc tumors and may even take place rarely 
m chronic gastnc ulcers This relationship 
has not been proved satisfactonly but has 
been suggested many times D’Aunoy and 
Zoeller claimed that it is theoretically possible 
because gastnc ulcers can stimulate prolonged 
formation of connective tissue, and such 
chronic reactions to imtation have been 
shown conclusively to act as etiological fac- 
tors in the production of mahgnant processes 
m other organs 
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In this senes 8 of 14 patients, or 57 i per 
:ent, had one or more rcasonabl} definite fea- 
ures of ulcer These consisted of penodiciU , 
ipigastnc pain coming on after meals, relief 
if pam after ingestion of food and alkali, noc- 
nmal pam, and a history of premous roent- 
genological diagnosis of ulcer The preopera- 
ti\e clmical diagnosis in 2 cases nas peptic 
ulcer, nhile in 3 cases a roentgenological diag- 
aosis of ulcer had been made pre\nousl} 
Incidence Sarcoma has been estimated 
vanously to compose from 1 to 8 per cent of 
all neoplasms of the stomach Having esti- 
mated its frequenc} at i per cent, while Fen- 
wick expressed the opinion that it compnscs 
from 5 to 8 per cent of all gastne neoplasms 
Age Sarcoma of the stomach affects all age 
groups, although the penod between 40 and 
60 years of age comprises the largest group 
The youngest patient appeanng in the litera- 
ture IS that reported by Tinlaj’son a child 3 
years of age with a fatal outcome 6 months 
later The oldest patient, 91 j ears of age, w as 
reported by Di Giacomo 
The average age of patients who have gastric 
sarcoma is considerabh'' less than that esti- 
mated for carcinoma Douglas quoted the 
average age for gastric carcinoma from the 
Umted States census figures as 61 2 v'cars 
In this senes the average age of the patients 
43 2 years, the youngest being 10 years 
of age Almost half of our patients fell in the 
age group of 40 to 50 years In ii of our 14 
cases the lesion was leiomyosarcoma, the 
^erage age of the patients was 46 6 years 
There were 2 cases of hemangioendothehoraa, 
m which the patients were 10 years and 29 
years of age, respectively In the case of 
fibrosarcoma the patient was 54 years old 
Sex The average reports m the literature 
the sex is divided about equally, 
^though such observers as Balfour and Mc- 
Larm, and D’Aunoy and Zocllcr report a 
preponderence in males 
In our 14 cases, g of the patients, or 64 3 
per cent, were males and 5, or 35 7 per cent 
were females Only 3 of the n leiomyosar- 
comas were found m females while both of our 
cases of hemangioendothelioma were m fe- 
males The I case of fibrosarcoma occurred 
m a male 


PATHOLOGY 

Attempts to classify sarcomas of the stom- 
ach pathologically have met with var}Tng 
degrees of success Seventeen different classi- 
fications have been encountered in the htera- 
ture and these appear to have httle uniformit}'’ 
It IS apparent, therefore, that some simple 
inclusive classification should be decided on 
It is recognized fairly generally that lympho- 
sarcomas make up a definite class of gastric 
tumors, not only clinically and pathologically, 
but also in regard to their treatment and 
prognosis The remainmg tjqies of gastne 
sarcoma, which comprise about a fourth of 
the total number, may be divided mto three 
groups leiomyosarcoma, hemangioendothe- 
lioma or angiosarcoma, and fibrosarcoma 
Frequency Confusion exists regardmg the 
relative frequenq,’- of the different histological 
types of gastric sarcoma Fenwuck stated that 
lymphosarcoma comprises 62 per cent of the 
sarcomas of the stomach, fibrosarcoma, 22 per 
cent of the cases, and leiomyosarcoma and 
angiosarcoma make up the remainder 

In Balfour and McCann’s 54 cases, lympho- 
sarcoma comprised 7 1 3 per cent, fibrosarcoma 
13 3 per cent, and myosarcoma 6 7 per cent 
In rcview'ing our specimens, it was found 
that 1 1 of them, or 78 6 per cent, were leiomyo- 
sarcomas, 2 w'ere hemangioendothehomas, and 
1 was a fibrosarcoma These figures seem 
reasonable because of the abundance of smooth 
muscle tissue in the stomach as compared 
wnth the amount of vascular endotheliM tissue 
and fibrous connective tissue present, although 
they are contrary to the general belief that 
fibrosarcoma is next m frequency to lympho- 
sarcoma of the stomach 

Location The location of these tumors is a 
fairly constant feature They differ from car- 
emoma m that they rarely involve the orifices 
Ewing stated that they usually arise from 
the curvatures, rarely from the pylorus, may 
project mto the pentoneum, remam mtersti- 
tial, or protrude into the cavity of the organ 
Balfour and McCann concluded that the 
lesser curvature is mvolved chiefly and the 
lesion IS situated usually m the antrum, rarely 
at the pylorus, and never m the cardia 
The location of the tumor was determmed 
in all of our cases and bears out the fact that 
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In this senes 8 of 14 patients, or 57 i per 
cent, had one or more reasonably definite fea- 
tures of ulcer These consisted of penodicity, 
epigastric pam coming on after meals, relief 
of pain after ingestion of food and alkali, noc- 
turnal pain, and a history of previous roent- 
genological diagnosis of ulcer The preopera- 
tive clinical diagnosis in 2 cases was peptic 
ulcer, while in 3 cases a roentgenological diag- 
nosis of ulcer had been made previously 
Incidence Sarcoma has been estimated 
vanously to comprise from i to 8 per cent of 
all neoplasms of the stomach Ewing esti- 
mated its frequency at i per cent, while Fen- 
wick expressed the opinion that it comprises 
from 5 to 8 per cent of all gastnc neoplasms 
Age Sarcoma of the stomach affects all age 
groups, although the period between 40 and 
60 j'^ears of age comprises the largest group 
The youngest patient appearing in the litera- 
ture IS that reported by Finlayson a child 3 
years of age with a fatal outcome 6 months 
later The oldest patient, 91 years of age, was 
reported by Di Giacomo 
The average age of patients who have gastnc 
sarcoma is considerably less than that esti- 
mated for carcinoma Douglas quoted the 
axcrage age for gastric carcinoma from the 
United States census figures as 61 2 years 
In this senes the average age of the patients 
y as 43 2 jears, the joungest being 10 years 
of age Almost half of our patients fell in the 
age group of 40 to 50 jears In ii of our 14 
cases tlie lesion ■was leiomyosarcoma, the 
average age of the patients was 46 6 years 
There were 2 cases of hemangioendothelioma, 
in vhich tlie patients vere 10 years and 29 
xcars of age, rcspectivcl} In the case of 
fibrosarcoma the patient was 54 years old 
^rr The axerage reports in the literature 
state tliat tlie sex is dix ided about equally, 
although such observers as Balfour and Mc- 
Cann, and D \uno\ and / ocllcr report a 
prcpondcrcnce in males 
In our 14 cases 9 of the patients or O4 
per cent, were males and or ^,5 7 per cent 
were females Oniv ^ of the ix leiomxosar- 
conias were found in females while both of our 
cases of hemangioendothelioma were in fe- 
males Ihe 1 case of fibro«araxnia occurred 
m a male 


PATHOLOGY 

Attempts to classify sarcomas of the stom- 
ach pathologically have met wnth varying 
degrees of success Seventeen different classi- 
fications have been encountered in the litera- 
ture and these appear to have httle umforrmty 
It IS apparent, therefore, that some simple 
inclusive classification should be decided on 
It is recognized fairly' generally' that lympho- 
sarcomas make up a definite class of gastnc 
tumors, not only clinically and pathologically', 
but also in regard to their treatment and 
prognosis The remainmg ty'pes of gastnc 
sarcoma, which comprise about a fourth of 
the total number, may be divided into three 
groups leiomy'osarcoma, hemangioendothe- 
lioma or angiosarcoma, and fibrosarcoma 
Frequency Confusion exists regardmg the 
relative frequency' of the different histological 
ty'pes of gastnc sarcoma Fenwick stated that 
ly'mphosarcoma compnses 62 per cent of the 
sarcomas of the stomach, fibrosarcoma, 22 per 
cent of the cases, and leiomyosarcoma and 
angiosarcoma make up the remainder 

In Balfour and McCann’s 54 cases, lympho- 
sarcoma compnsed 71 3 per cent, fibrosarcoma 
13 3 per cent, and my'osarcoma 6 7 per cent 
In rex'iewing our specimens, it was found 
that 1 1 of them, or 78 6 per cent, w ere leiomy o- 
sarcomas, 2 w ere hemangioendotheliomas, and 
I xvas a fibrosarcoma These figures seem 
reasonable because of the abundance of smooth 
muscle tissue in the stomach as compared 
w'lth the amount of vascular endothelial tissue 
and fibrous connective tissue present, although 
they are contrary to the general belief that 
fibrosarcoma is next in frequenev to ly mpho- 
sarcoma of the stomach 

Location The location of these tumors is a 
fairly constant feature Thc\ differ from car- 
cinoma in that thex rarclx inxolx c the orifices 
Exxing stated that thex usuallx anse from 
the curvatures, rarely from the pxlorus, may 
proicct into the pentoncum, remain mtcrsti- 
lial, or protrude into the caxnty of the organ 
Balfour and McCann concluded that the 
lesser curvature is inxoixed chiefly and the 
lesion is situated usuallx in the antrum, rarclx 
at the pylorus, and ncxer in the cardia 
The location of the tumor was determined 
in all of our cases and bears out the fact that 
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the»e kiioQj ire found most frequcntl) iriiiim 
from tlie \aa ti cunilure of the ilomach in 
whkh bcation tbej occurred 5 tlmei. Other 
locatkmi were encountered in the folWIng 
order poiterior wiH, 3 time* anterior waD 
greater ctir.'ature and p>’k)ric end of itomach 
eadi 3 times. 

Crrwj cJuracifrtsiia Sarcomai of the *tom 
ach^■an cDti3ideTaH\ in their gron duractcr 
iItia^ GCpcnding on their cril o£ origin, k>ca 
tioo and rapidit} of growth, Generafyipeak 
ing thej are fairij rapidly growing tomois 
with a tendency to grow expanilm) In the 
connective tiifoc and vaacolar framewoHi of 
the organ nUber than to grow b> inhltratfen 
as U (o common with carcinomai. 

The t>'pes of sarcoma onder dhcusskm here 
Ofualh are sharply limited from the sor 
rcmndlng normal tisnie, although a tnre cap- 
sule usaally a wanting The) are asiu% 
highly vascular and for this reason often 
roLcb an enormous slse. One of the Urrat 
was that reported h) Cantwell which wei^ted 
t3 pounds (54 kOograms) 

fieciase of their rapid growth and great 
sise attained, secnodary diinm are en- 
countered frequent!) Some of these such as 
edema, hemorrhage and mucoid degenera 
don, tend to increase the bulk of the kafoo 
further \Vbcn the Umll of gicrwth b readied, 
as determined b> the blood supply infarction 
and necrotb o ccur Infection may foOow and 
often aarouBls for the febrile course seen in 
certain of gaitnc sarcoma. E>egcnern 
tive cj-sts and abscesses Ukewne may form. 
Perforation b fsirly commoa- Hesse stated 
that perforation occurs In 8 per cent of cases. 

Ulceration of the mucous membrane occurs 
late fa the course erf the disease and b uiuaUy 
the result of pressure oeCTosii the mucosa not 
bciiig fa\'oived pnmarih in the growth 
Hemorrhage occurs dthcr In the gsitric huneQ 
or in the tumor Itsel/ as a result of tdeera 
tioo and rupture or thrombosb of the blood 
vessels. 

Lekd)‘O sa rcocia origfaatei In the smooth 
musde ceUs of the muscnlaris, b fiuiv slow 
fl ii.g t iig, and usuaDv b well demarcated from 
the rest of the gastr{c Ia\ eri. 

Hemangioendothelioma has lu origin fa the 
endothdiaJ cells ol blood vesseli. Being a 


CDoneclivc tissue tumor It can be daiml u 
a sarcoma GrhbI) it rruv nmuUte WoHn-o- 
•arcoma and fibrowcoroa vm dQsd\ ind 
u Ptonlh welJ circumscribed frequeatlr 
pedunculated and but rarely infiltrating. 

Fibrosarenma of the itcanach tsiei hs 
origin from, the will most frermcntlv fa lie 
snbmucosa. It rare!) aastmies w form erf an 
infiltrating growth and usually moafaa as a 
well demarcated mtrainural latnor 

These tjpes maj remain cnifiixd fa the 
stomach wall as fatramural growths, but, 
more fremientl) they grow inward or out 
ward to farm icsifle or peduaculated eodo- 
gaatric or oogaitric tumors. The cmgastric 
is pcrhi^ the most common form, aid be 
cause of the relative ease of its rurlol re 
ffioval and its tlowneis to metastnire, it b 
coosidered less mingnant than the codo- 
gastne or fafiltxating forms. 

Utcrtsco^ ck«j*cterlsiict The histologtcal 
appearance of aarcoina varies cnosideTibly 
hnt Qsojily resembles that of its twoe d 
origin la the slower g r o win g wtfl (GSes 
entUted tumors, little difficulty b enemn) fared 
io diagDOsb but, with IncreaiiBg aas p Urfa, 
the form of lhar origmating ceUa b kirt sad 
classification ma^ be dlfficulL The edh than 
•elves may be divided Into tsro groups for all 
sarcomas of the stomach, name!) roemd ctDs 
aod spindle ceils. These may be safaefirided 
foTtber Into frun and large round erfl oc 
^rfndJe ceiJ sarcomas. These difiatnt ccD 
types mav be present alooe or fa cnmhin aUoos 
fa any of the four types of sarcoma. As a 
rule fcrwever the round cells are confine d to 
the lymphosarcoma tvpe, while the 
cells make op the leiomyosarcomas, heotangio- 
endotbebomas, and fibrosarcomai. __ 

The nucnncopic picture 0/ leiomyo**rcDim 
consists oi immature smooth musde cefla « 
varying degr e es of dlficreoUsdoo groupra 
into faterladng bundles and bands se psrxtm 
by a fibrous stroma whose amount oe pccs 
on the oompictocss of the tinnor strocfarc. 
When of low grade malignancy OTg *) 
tumora appear veo linillar to beolo Womyu- 
m** j) and frequently one b m btsker i 
for the other The finding of mitote: 6*®^ 
howmTf establbhes the milfenant naltire <* 
the lesfam (Fig 3) 
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ilicroscopicallv, hcmangioendolhehoma 
are composed of large oval or spindle shaped 
endothelial cells arranged in a manner at- 
tempting to form new blood \csscls (Fig 4) 
These are ven’^ \ascular tumors containing 
numerous blood spaces and sinuses filled with 
en,'throc\ tes Their cells are usuall} quite 
mature and therefore thc\ arc easily confused 
vith benign hemangiomas Here, again, the 
presence of mitotic figures establishes the di- 
agnosis of malignanc} 

The fibrosarcoma is made up of connective 
tissue cells rai^nng in appearance from that 
of immature fusiform fibroblasts to that of 
almost mature fibrous connective tissue cells 
(Fig 5) The same general mterlaang pattern 
is noted The cells themselves usually are 
elongated, oval, or spindle shaped with large 
granular nuclei IMitotic figures arc always 
present 

Degree of mahgmncv As in all types of 
malignant tumors, the degree of mahgnanc\ 
of these gastnc sarcomas vanes according to 
the proliferative activity and differentiation 
of their cells As a general rule they arc less 
malignant than lymphosarcomas, not only in 
regard to cellular proliferation but also be- 
cause they are usually nonmfiltrating, more 
or less circumscnbed, and often pedunculated 
growths which are more easil)^ extirpated sur- 
gically 

Metastasis Metastasis has been estimated 
vanously by different observers as occurring 
in from a third to three-fourths of all cases of 
gastnc sarcoma 

Most authors agree that metastasis occurs 
most often m the regional l3Tnph nodes of the 
stomach and in the liver The liver was in- 
volved by secondar}'^ deposits at the time of 
operation m 3 cases, or 21 4 per cent, m this 
senes In each of these 3 cases the location of 
the metastatic deposits was noted as being 
m the liver, and in 2 of them, metastatic 
nodules were found in the omentum and pen- 
toneum, respectively In 1 of these moperable 
cases, the mvolvement of the liver was not 
found until operation, the abdomen was 
closed after a specimen for biopsy had been 
secured from the tumor, which proved to be 
a hemangioendothelioma More than 6 years 
later this same patient returned to the clinic 


and exploration was performed again Metas- 
tatic deposits ere found again in the liver and, 
this time, also in the omentum A biopsv was 
made which confirmed the first report, and no 
further surgical intervention was attempted 
The patient died about 6 months after the last 
operation In 2 of the operable cases metas- 
tasis was reported in the liver 6 years and 3 
j'ears, respectively, after operation, which 
brings the total known metastatic growths m 
the liver to 5 cases, or 35 7 per cent 

CLINICAL MANIFESTATIONS 

The climcal manifestations of sarcoma of 
the stomach generally are considered mdis- 
tinguishable from those of any other malig- 
nant or sometimes benign tumor of the stom- 
ach The sarcomas are confused most often 
with gastric carcinoma, peptic ulcer, and be- 
nign bleeding gastnc leiomyomas 

There arc no definite pathognomonic signs, 
symptoms, or laborator} entena on which a 
diagnosis of sarcoma of the stomach can be 
made before operation Recognition of the 
malignant nature of the lesion, however, is 
the matter of prime importance, whereas the 
particular type of neoplasm is only of second- 
ary consideration 

The onset of the disease, although usually 
insidious, may be sudden and the symptoms 
may varj' from the mildest dyspepsia to the 
severest manifestations of gastric caranoma 

The course of these tumors is relatively 
slow In I of our patients, one or more gastric 
symptoms had been present for as long as 1 5 
years, while years was the average dura- 
tion of symptoms before medical aid was 
sought here The shortest period m which 
symptoms had been present was 4 months 

Symptoms The symptoms which bring the 
patient to seek medical aid are not generally 
such early ones as mild dyspepsia, epigastnc 
distress, nausea, and anorexia Usually it is 
the onset of severe abdominal pain, a rapidly 
enlargmg abdominal mass, hemorrhage from 
the growth m the form of melena or hema- 
temesis, vomiting, or marked loss of weight 
which bnngs the patient to consult his physi- 
cian By this time, of course, the disease is 
well advanced and secondary complications 
often have occurred 
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P*ln, btroorrfiiw \-offliUog, and the pro- 
duction of •exTTc dige*tis'c daluTb*Qcei occur 
Ute In the courtc of the tumor after h hia in 
\ided the nmcoui membriiie or beojiDe Uige 
enough to produce prenure aecrocli and ul 
ccratioo oi the mucuta. FaUoiriog thli* 
cachena »oon ma> become nunlfett hlort 
obaentn agree that it occuri at a later itage 
m thkdheaK than it does In carci noma. Palo 
waa (oond to be the moat frequent preaentlng 
complaint It o ccur re d In ij of 14 caaes, or 
93 9 per cent 

Nauaea and vomiting were aecood in order 
of frequency and were preaent In 8 caaea, or 
57 I per cent In ool} 3 of theae or 1 1 4 per 
cent, did the patfent gire a hlatory of hema 
temeaia. In a of ottr caaea the c^rua waa 
faivolN'ed m the growth but in oafy i of theae 
did the patient complain of vomiting No 
hematcmeili had ever been noted in tida caae 
and the vomiting waa not of the type nauaD) 
acen In pyloric obatroetkn. Almort aH ot^ 
•erven agree that Nrxnlting and hemitemeala 
occur len freqaentlv 10 sarcotnA they 
do hi cardnoma of the itomach. 

The prcaence of an abdominal tumor nta*> 
wu the neit moat frequent finding oocurriog 
10 half of oor caaea. In 5 of thcK the mata 
had been dbeovered by ether the patient or 
hia local ph^-aiaan before admlssim to the 
dinic ahortest duration of the tumor 
waa 3 weeka, the loogcat g yeara, whOe the 
average duration was more than 4 yeaia. In 
all caaea the mass was located in the upper 
part of the abdomen, naoilly the left part of 
the epigastrium, and la moat cases was said to 
be movable. 

ildena occurred In 6 or 4J.9 per cent, of 
ooT cases, and was the fourth moat frequent 
complaint. Its usual duiatron was a few 
mooths but In i ose it had been pr esen t in 
termittentlv for 15 )*eai*. Both ReesTs and 
Fenwick hare called attention to the fre 

r ic> of hemorrhage in their patients and 
latter eatimate* that It occurs In 50 per 
cent of cases. 

Weaknesa and pallor occurred in 4 cases 
and were attributed to the Kcoodaiy anemia 
pre s ent. The a\Tfagc concentration of hemo- 
globin for these cases wss 46 per cent {6 grams 
per 100 cubic centimeters of blood) The 


eislhrocj'te count averaged less than j 500/M0 
cals in each cubic mHUmcter of Idood 

IfidefinJte digesrire disturbances were cum- 
plained of in 4 cases, or 38 6 per cent. These 
were v-arasusly referred to by the jauJent as 

gas on the stomach,” "heart bum,” dys- 
pepa^^ or Irdigeatlon In the majority of 
cases the\ preceded other symptocni of the 
disease and in 1 case the) h^ been prewnt 
for 14 j'eara. 

Loss of weight was recorded In t or 314 
per rent, cases but wu not strlkkg The 
loss of S5 pounds (11 3 kBograins) In appron 
maid) 3 years wu the greatest deoTise 
iMted 

The remaintog ij'mptoms occurred la an 
occasional case and consisted of coosbpatioo; 
anorexia, fe^'cr and diazineis or islntiog b 
order of frequenCT The only significant oocs 
In this group axe /ever dtninesa, and fainting 
Fever though not common, wu present In 3 
of our cases and represented secoiKlary Infec 
tkm of the tomor or fonnatlon of ahscesa 
Diazloess and fainting were noted In 3 cases 
and m each case the) heralded a severe gastric 
hemonbige which soon became manliest b) 
bematemesa or mefetia. 

Tbe arrangetnent of the foregoing symptoms 
tfito an ulcer pattern wu oo^ a numW of 
rimes. This wu suggestive enough In 3 cases 
to enable a pccoperathT diagnosis of pepbe 
ulcer to be made 

In a few cases the oolj symptoms com- 
ptained of by the patfent were those reialt 
in^ from secondary conmIicatiDDs of the gu- 
toc tumor Infcdtfoo, fonnatloo of ahsoai, 
petfotatioa of the atcunach, peritoolDs, and 
other compJicatioos present typical dinical 
pictures with their chiricienitlc type of pain 
lebiile coarse, and other symptoms. 

Zaiaroitfry meihoij of d/agwastf ^o 
ratory etite^ have been estshhshrd by 
a deMte dlngnft*k of gastric sarooma can « 
made. Roentgeooiogkal examinatfoei fa t« 
most satisfactory bos ever and while the 
type of malignancy may not be deternuaed 
by this method the diagnosis of a mtllgnafll 
gastric tumor almost always can be made 
Kfatlm and Bebcr in dfacmdng rwot 
gcoological diagnosfa of neoplastic dneaw 
stated that sarcoma of the s to m irh fa rare aod 
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“although unmistakable roentgenological evi- 
dence of the mahgnant nature of the process 
usually can be ehated, the roentgenologist 
IS prone, on account of its comparatively low 
madence, to designate the process caranoma 
rather than sarcoma ” 

Gastroscopy has been employed recently 
m an effort to diagnose gastnc sarcoma before 
operation Schindler expressed the opmion 
that this condition “may present a char- 
acteristic picture m the gastroscope which is 
entirely different from all other diseases of 
the stomach ” In r of our cases a diagnosis of 
recurrent sarcoma of the stomach was made 
gastroscopically 2 years after surgical excision 
of the tumor 

In former years considerable importance 
was attached to gastnc analysis m the diag- 
nosis of these lesions It was beheved that the 
amount of free hydrochlonc aad was normal 
or excessive m gastnc sarcoma and, as we 
know, usually absent m carcmoma of the 
stomach This was used as a pomt of differ- 
ential diagnosis in none of our cases m which 
the gastnc analysis was reported was there 
complete absence of free hydrochlonc aad 
AH had approximately normal free and total 
hydrochlonc aad determmations with the ex- 
ception of I case which was slightly higher 
than normal Westphalen reported a case in 
which he made a diagnosis of gastnc sarcoma 
by microscopic exarmnation of a bit of tumor 
tissue obtained by gastnc lavage 

It would seem, then, that m order to make 
a diagnosis of sarcoma of the stomach, the 
chmcal picture and laboratory findmgs must 
be considered carefully as a whole and dif- 
ferentiated from those characteristic of other 
gastnc lesions without too much reliance being 
placed on any one particular findmg Frazier 
summed up the picture well by saymg, “m a 
patient presenting gastnc symptoms of several 
months’ duration with a readily palpable, 
freely movable tumor of the stomach but 
without loss of weight, general debility and 
cachexia common to caranoma of the same 
duration, one might be justified m suspectmg 
sarcoma ” 

Differential diagnosis In the differential 
diagnosis of leiomyosarcoma, hemangioendo- 
thelioma, and fibrosarcoma of the stomach, 


the lesion which simulates them most closely, 
of course, is lymphosarcoma In view of the 
fact that sarcoma is practically never dif- 
ferentiated chmcally from other malignant 
and, in some cases, benign lesions, it would 
be absurd to attempt to estabhsh catena here 
by which specific types of sarcoma could be 
recognized chnicaUy 

There are, however, a few differentiatmg 
characteristics which may be mentioned 
Lymphosarcoma is hkely to occur m younger 
persons, 30 to 40 years of age, is of higher 
grade malignancy and so runs a more rapid 
course with earher metastasis than other types 
of gastnc sarcoma The pylorus is mvolved 
more frequently and, while it often remams 
unobstructed m spite of this, disturbances of 
gastnc motor function are more common A 
palpable abdominal mass is encountered less 
often Involvement of the mucosa by m- 
filtration occurs relatively early, resulting m 
earher and more severe pam and greater 
tendency to gastnc hemorrhage, infection, 
and perforation Cachexia is more severe and 
earher m its occurrence There is more hkely 
to be an associated enlargement of the spleen, 
and lastly, lymphosarcoma is highly sensitive 
to irradiation Aerapy 

Carcmoma is by far the easiest lesion to 
confuse with sarcoma of the stomach and m 
most instances is practically impossible to 
differentiate with any degree of accuracy 
Certain differentiatmg features exist, how- 
ever, but none is conclusive Gastnc cara- 
noma, as a rule, occurs late m life, the average 
age bemg about 60 years It is a tumor of 
epithehal ongm and consequently mvolves 
the mucosa first Because of this, ulceration 
with Its resultant hemorrhage, infection, and 
perforation occurs earher and more frequently 
than m gastnc sarcoma Carcmoma is usu- 
ally infiltrative and mvolves the pylorus m 
about 60 per cent of the cases For t^s reason 
symptoms of pylonc obstruction and gastnc 
retention are much more common Caranoma 
of the stomach is a much more rapidly grow- 
ing lesion than sarcoma, is more malignant, 
runs a considerably shorter course, metas- 
tasizes earher, and is accompanied by more 
severe systemic effects such as secondary 
anerma, emaaation, and cachexia A palpable 
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tbdojninil m*» b )ej« UWy to be eocoant 
ertd unless vciv Ute m the course of aid 
Docn* and then H tautBy b fixed 

There remiin *0 nan> lesion* which mmt 
be considered and roJed out when amvlng 
at a tfiafoosb erf gastne jarcotna that it b Im 
possible to gl\'c thdr rlktlngiikhlT^ features 
here Of th^ benign gastric uken are ptob- 
atrfy the moat Important becao* of th efr fie 
eluent occurrence Benign lefamjwnas may 
azmolate sarcoma If they attain constdermUc 
sue. These are coosidefcd the most commoa 
tumor of the atomich bj’ Rknleta, who 
found them present hi j 6 per cent of roirtiDe 
necropfiea. Other benign gastric lesions to be 
consiaered are pedunculated pol>ps and gas- 
tric lypUhs. 

Tumors and cysts of almost any of the ab- 
dominal viscera may be confused with gss- 
trlc sarcoma. Splenomegaly especUBy that 
occurring In Band a d lse T ue, in whldi atso- 
dated gastric hemorrhaga and aecoodaiv 
anemia are common b often diSenIt to dii 
ferentlafe from gisCne aartoma. 

raocKOfs 

The progaosb In aB forms of fvtric mafig 
nant neopJasia necessarily must be miarded 
and sarcocna b do exception to thb rule The 
particular type of aarcoma has a great deal of 
hi-anng howcver On the ultimate progoosb. 

It b accepted by most obaerven that the types 
(fiscossed here namely Idomyosarcotna., he 
mangbieivlothelloiaa or angicwarcoma, and 
fibrosarcoma, offer the best prognosis. 

J Ms}^ ststed that in hb expenence 
be was impressed by the longer ororie and 
better surgical resdts obtained in pastrie 
sarcoma as compared with gastric csronoma. 

Hemangjoendothehomas offer the best png 
zjoab of sn> of the gsstric larcomss. Qgooiai 
csBed attention to the chronic course of he 
niangtoendothefiomas and maintained that 
symptoms develop graduaBy and are not pco- 
DOUDced until late In the coarse of the dbeas c , 
and that cmadatioo and metastaib are ab- 
sent One of our jiatjents was living and per 
fectly wdl when latt beard from, rj year* 
after partial gastrectomy at the age of 10 
-far*, for a benUDgioendothelioma of the 
stomach 


AhTD OBSTETRICS 

The pedunculated form of gaitric tarroma 
offers a betier dunce of cure rb«n the inffl 
trating type because It b more caaffr r e t urn e d 
surgiciBy and b osuaJly one of the less m»ng 
nant types. The diffuse infiltrating forna, 
ahwMt always IvmphosarcDnia, are rapidly 
growing tumors and less ameuihJe to targica] 
removal. For thb reason they may offer even 
a worse prognosb than does carcinoma of the 
stomach. 

fn our group of 14 cases, cocoprising only 
telo(D)'osarcoaaa, hemangioendotheliomu and 
fibrosarcomas, 7 of the patients arc known to 
be dead at the drae of wrltiitf Six patients 
were Bring when last heard from and i pa 
dent was tot track of soon after operati^ 
Of the patients who have died the iNTrage 
daradoQ of Dfe af ter opera tlon was j yean aj^ 
4 months. In the 6 pitieuti who were living 
when last beard fro^ the average doratkm 
of life foDowing opentloD was more than 4 
yewr*. 

ntlADtEfT 

The treatment of sarcocna of the stonadi, 
ftgardleas of cell type b sinpcal Leiorey^ 
caroomas, bernangfaeodothelioreas tad £h^ 
sarcomas uscaBy remab locally operable and 
without mrtasUsb antB rathn late In their 
course. CounseUeT aT>d Cdllos emphaihrd 
the lact that these tumors at first appear to 
be inoperahle because of their ibe and the 
adherence to them of the greater omentum 
and viscera. They eepresaed the opfnioo, bow 
ever that the sharp of demarcatix from 

oormal stoma cfa wall makes extensive resectfac 
possible For this reasoQ Balfour and SfeCann 
reewmnended ahdomiatl oploratk* ia ijrfte 
of a roentgeoolopcal report of InopmWBlv 

Glenn and Donj^ claimed that sa itoms 
has a better operative prognosb u a group 
tti»0 If mrifTTna ariH thst of SlTCDOiaS, bjo 
myosarcoma, hcmangwewJotbclioma, and fi 
brosarcoma are more amenabte to surgical 
measures than lympbosarcoma. 

In our patients partial gastric rtsertkw 
was earned out in 8 cases, of which j were « 
the postolor Pdlya t)-pe, i was an Mteiwr 
Pfilya reseetJoD, and » were segmeolsl r^ 
tloQS. Local exclskBi of the tomor was do« 

inycascs and 3 cases were rimpiy »bdom^ 

exploratkms in which spccimcos for b»psy 
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re removed from moperablc tumors for 
:roscopic diagnosis 

\dditional surgical procedures were per- 
med m 2 cases In i of these pyloroplasty 
s done in addition to the segmental resec- 
n In another in which the tumor had been 
:ised locally gastrostomy was performed 
d radium was inserted 
There were no postoperative deaths in our 
les of 14 surgical cases The shortest dura- 
in of life following operation was 3 months 
only I case was any senous postoperative 
mplication mentioned and this was bi- 
:eral bronchopneumonia from which the pa- 
;nt made a satisfactory recovery 
Aside from surgical intervention, irradia- 
m offers the only method of treatment of 
rcoma of the stomach Its field is limited, 
»wever, and it rarely proves of value in sar- 
matous lesions other than lymphosarcoma 
^^mphosarcoma is highly sensitive to irradia- 
in and Desjardins stated that early lesions 
this tj'pe may be cured bj' irradiation alone 
Repeated senes of roentgen irradiation 
ere used as an adjunct to operation in 2 of 
ir cases, in i of which radium was also used 
s a supplement In r of these cases the lesion 
as inoperable and the patient hved more 
lan 6 years with metastatic growths present 
1 the liver all the time The other patient 
iffcred a recurrence 2 years after operation 

SUlIirAR\ 

Fourteen histologically proved cases of gas- 
ric sarcoma, exclusive of 1} mphosarcoma and 
icluding 11 leiomyosarcomas, 2 hemangio- 
ndothcliomas or angiosarcomas, and 1 fibro- 
arcoma, m nhich operation has been per- 
ormed at the Mayo Clinic betneen igoS and 
938, inclusive, ncrc studied climcalh and 
lathologically 

An attempt has been made to simplifx the 
ermInolog^ and classification of sarcomaof the 
itomach and to point out the clinical and 
pathological features distinguishing the leio- 
nj osarcomas, hemangioendotheliomas, and 
ibrosarcomas as a group separate from h m- 
ihosarcoma 

CONCLUSIONS 

The cause of ‘sarcoma of the stomach is un- 
\no\\n Exndcncc mai be found pointing to 


its origin m normal cells, congemtal isolated 
cell rests, traumatized or mflaraed tissues, 
benign tumors, and gastnc ulcers Males 
were affected m 64 3 per cent of our cases 
The average age for the group was 43 2 years 
All sarcomas of the stomach may be classi- 
fied into four types lymphosarcoma, leiomyo- 
sarcoma, hemangioendotheboma or angio- 
sarcoma, and fibrosarcoma The last named 
three most often involve the curvatures of the 
stomach, more rarely the pylorus or cardia 
They onginate in the submucous or muscu- 
lans layers of the stomach wall, are usually 
well circumscnbed, are often pedunculated, 
and tend to assume an exogastnc or endogas- 
tne form, although in rare cases, the}-- may be 
infiltrating 

Thej’^ may be composed of round cells or 
spindle cells, large or small, depending on the 
proliferative actmti"^ of the growth and the 
amount of cellular differentiation Histo- 
logically the cells group themselves in a char- 
acteristic arrangement of interlacmg bundles 
and whorls 

Leiomyosarcoma, hemangioendothehoma, 
and fibrosarcoma are usually of an average 
grade of malignancy Metastasis occurs in 
about a third of the cases, the most common 
sites being the regional pengastnc lymph 
nodes and the liver 

There are no pathognomonic chnical find- 
mgs or laboratory' entena on which a definite 
diagnosis of sarcoma of the stomach can be 
made The chnical and laborator}' picture 
must be considered as a whole and the fact 
that the malignant nature of the lesion is 
recognized is the one of pnme importance 
The onset may be sudden or insidious Symp- 
toms usualh appear late and the duration of 
symptoms before treatment averages 3J^ 
y cars The chief signs and symptoms in their 
order of frequenci' are pain, nausea and xormt- 
mg, abdommal tumor, melena, weakness and 
pallor, digcstixe disturbances, hematemesis, 
and loss of weight Trequentlx patients gixe 
a history suggestne of peptic ulcer No 
laboratory procedures are considered defi- 
nitely diagnostic, although roentgenographic 
examination usually establishes tlie malignant 
nature of the lesion Carcinoma of the stom- 
ach offers the greatest differential diagnostic 
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probtcm Otber letioos to be conildefed aic 
benign gutnc tomon tnd olcen ud turnon 
or oiti of timost all the abdominil vbccr&. 

Tdc prognoch, while guarded b better than 
that Of lymphosarcoma or cairiooma. Sec 
ondary cocnpllcaftona, such a« idccratno 
hemorrhage infectioQ, formation of abscesa, 
perforatk^ pentooitl*, aod metaatasb, make 
lor a much poorer pTojpioiia The particular 
ceQ type b a factor m t!^ prc^noila The more 
mature the cefli and the ilawer the grerwth, 
the better b the prognosb. Tbere were no 
operatiTe or ImmecUate ptostoperathe deaths 
among our 14 patteota 
The treatment of choice b operatfoo and 
it b the only treatment that has anything to 
cJIer in Idornyoiarcoma, hemangioerKiollie- 
lioma, or fibrocarcoma. L^mphonreoma re 
iponda rea^> to irradiatkn but thb form of 
treatment b of little value In other types of 
gastric sarcoma. 
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PNEUMONIA AS A COMPLICATION OF BILIARY COLIC 

SAMUEL LEVINE, M D , and J JACOB SCHNEIDER, M D , Brooklyn, New York 


O NE of us began to practice mediane 
I more than 31 years ago, and almost 
' immediately encountered cases m 
which the lUness started as a frank 
attack of bihary cohe and soon after developed 
mto pneumonia At the onset there was no 
fever, cough, dyspnea, or abnormal physical 
signs m the lungs On the contrary, severe 
epigastnc or nght upper quadrant pam 
prompted the patient to seek help , the pneu- 
moma came as an unpleasant surprise to us 
and to the patient’s family While the usual 
abdommal comphcations of bihary colic had 
been explained, we did not expect the compli- 
cation of pneumonia which proved to be most 
annoymg and at times even hazardous About 
20 years ago one of our patients, a middle 
aged woman, died of pneumonia although the 
coexistmg gall-bladder attack had subsided 
Dunng the first 15 years, in a large general 
practice, no time or opportunity was afforded 
to study this problem We kept no record of 
the cases, but there must have been 6 or pos- 
sibly 9 dunng that period The case referred 
to was the only one we can remember which 
termmated fatally As a result of this expen- 
ence we began to fear pneumonia more than 
the other better known comphcations, and 
it was always a source of amazement to us 
that neither the current medical literature nor 
discussions m medical societies made mention 
of this complication 

However, durmg the peist 16 years we have 
had an opportunity to practice m a hospital, 
and this has given us a better chance to study 
such cases Laboratory facilities were also 
thus available, m addition to knowledge ob- 
tainable from cases of other members of the 
staff As a result of our study we have become 
convinced that our early impressions were cor- 
rect 

\ search of our hospital files for the years 
1921 to 1940 revealed ii mstances which 
exemplify the complication here described 
A number of other cases of bihary disease with 

From the Medical Semce, Beth El Hospital 


pneumoma were noted, but the histones 
failed to reveal the sequence of events de- 
senbed so they are not mcluded here Cases of 
postoperative pneumonia were properly ex- 
cluded, although it seemed to us that m many 
mstances the pneumonia probably existed be- 
fore the operation 

Case i No 108367 R G , female, aged 48 
years She had had an attack of bdiary cohe 4 years 
ago On October 6, 1940, the patient was seized 
with an attack, in the nght upper quadrant of the 
abdomen, of severe pain which radiated to the back 
She vomited several times An injection of morphine 
was given The next day she had another similar 
attack, for which she again received morphine The 
temperature was normal and the lungs were clear 
The pain continued She then began to cough a httle, 
but there was no expectoration On October 10 the 
patient was admitted to the surgical service of the 
Beth-El Hospital with a diagnosis of acute chole- 
C3^titis The temperature on admission was 104 
degrees F , the pulse was 120, and the respirations, 
4a per minute Bronchovesicular breathing and 
moist r&les were heard over both lower lobes pos- 
teriorly, more on the nght than on the left The 
gall bladder was greatly enlarged, reaching almost 
to the ihac crest, and was very tender The patient 
was transferred to the medical service X-ray ex- 
amination of the chest confirmed the clinical diag 
nosis of bilateral pneumoma The white blood cells 
numbered 17,700 with 86 per cent polymorpho- 
nuclear cells The blood culture was negative Sul 
fapyndine was given, but was discontinued on Oc- 
tober 14 because of the appearance of jaundice and 
bde in the unne Oxygen was also given The 
temperature came down to normal by October 12 
On October 15 she had another attack of bihary 
cohe which reqmred morphine Following this her 
temperature rose to 102 degrees F On October 24 
there uas another nse in temperature following 
another attack of colic The pulmonary signs gradu- 
ally cleared up, but the gall bladder remained palpa- 
ble A flat plate of the gall-bladder region on Oc- 
tober 20 revealed numerous gall stones 

It IS noteworthy that although tbm patient 
was extremely ill she had only a slight cough 
and no expectoration at all She refused opera- 
tion and was discharged on November 4, 1940 


Case 2 No 28542 L E , female, aged 60 3 ears 
Illness began on June i, 1928, with pain in the nght 
upper quadrant of the abdomen On June 9 there 
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*tj p*in la ihe Wt Icmer Tbc oeit diy d>e 
patient betan to cenrfa ad «p«tociied bbudv 
tptftunL Site was admitted t ib« bora^tal oe Jemr 
y Tb« gaU Madder waa cnlanied attd teuler 
tWre vu nmoUdatke ci both knrr loba more 
utraalrc oq tb« Wt ttde. Two dajr* later an -fay 
rr a mir at l oQ ot the lonp abowed al^irlu 
ot the left liate. Tbe temperatnte reacted aonna] 
In 6 daya, and tbe patient made an aneventfed re- 
covery 

CaiE j Na 86 R. X_, fenuie aged 36 rean 
Thii pabent fare a hatory o€ repeated U 

binary cdOc with ^aondke exteadbf orer tercral 
yean. Qer pment Qlaea began oq Angmt 6, g 
with a typkal attack oi bOlaiy ct^ Od Asgort 
abe began to ctaigb, and tbe temperatsro roae to 
degieu F Sbe waa adrdtled to tbe borstal on tba 
foOoamg day with a larn tender gaU *iwf 

with pocstaonia ci( tbe lower kto Tba patient 
made an onerestfal recoverv 

Car 4. No 8s^9^ ^ C., femafc aged 47 yean. 
One year before dmlsdon t tbe boapitaj tlM m 
tknt had a typical attack of bOtary coGc. Her 
preaent Oloeai began oa Aarat ty, igj? with diar 
tbea^ chiUa, ferer and beadiche 14 hoM later abe 
dereiaped arrere abdocaJaal pain wUch became 
ioeabjed to tbe r%ht upper qaadnne of the ab- 
domaii hlotpMne a at adatfithtged. Two day* 
later abt vu adadeted to the boapitaL The g^ 
btiddfr vai enlarged and teodsr the tongi weta 
cieu Three dayi bter there waa a dehidte poeo 
taook of tbe left loser lobe and dayi after that 
tbe right lower lobe abo becanx lamlred in tbe 
pceniDonic proceM An -eay him condrmrd tbe 
(fiagnoaii M bdatertl ppenmoola. The gaD bladder 
IncnMed In alee rea erring ahnoat down to tbe Qtac 
crett. and tba leococyt count roae to ,000, with 
80 per cent potymorpbocm clear ceOa Kn ooeratlaB 
wat adrtted. Uoserer tba palleU refoied opera 
tkm and ilgned ber>^ out oi tbe boapltal oa Angnst 
>6. file learned later that tbe ymptonti gradoaOy 
robrried and tbe patient got w^ wltbexl opeiw- 
tloQ) 


Cans Na.p6po7 V. A., female, aged 70 rear*. 
Tbe pathmt had an attack of bOkry coDc 6 yeaiv 
ago ami another attack j raodth* go Tba prseot 
□Licia begin cm April to gjg allh pain to tba right 
upper cfoadrant Of tha abdotnen. Op exanrinatloe 
large, tender gaH Madder waa fwand. On Afwil 5 
tlM waa admitted t tbeboapital I additloa to tbe 
targe gaU Mad^ a lag tbe right cheat wai noted, 
and a lew rilea wen beard I tbe rigbt bare. H'ltbln 
tbe Mzt few daya abe de^eklped a fsD -blown poea 
monia InroWM tba entire right hmg and tbe left 
kmer lobe. Tbb wat coaflnned by an ray fihn 
of ibe cbeat. Then waa ety BtOe cem^ h and 00 
ij .itnm Tba pa dent mad an HnermihiJ recoreiy 
and !dl tbe bo^pital oes 11 y j, OW- 

A *«in± of the literature pertaining to this 
rubyect rrvealed nttt little Neither tect 


boob on ReneriJ medicine nor aptdiJ boeij 
on the gall bladder make ment^ of pom 
iDooia u a complicition of bUniry colic. The 
moft recent book 00 this anb}ert (6) pub- 
lahed In 1940 dbcoaMi at great len^ the 
vuioua coa^tcatlona of dbew but 

endiely omit* pcLfumonk. Carter Gretoe 
*|»<1 Tirm deicnbe impaimient of rwcoanct 
utd diminution of breath aoundi doctode- 
TatioD of the diaphragm aeooodary to nb- 
dbphragmaric patholopr UTIlie atata that 
due to the ‘rigidity oT the ri^t half of tbe 
diaphragm^ as prined bv z ray examhutioa, 
thepictiiiemay therefore reaembleaprimaiT 
right sided lung aficctloo The chi]f at the 
onset, the thoradc pain tbe catch b the 
breathing combined rrith the fact that owing 
to the hnmobfle diaphragm and dedefent a 
panrion of the right b«sc ciepltarioos tie 
frequendy to be heard 00 aos^taUon all 
tbeie features may divert attention from (he 
abdomen to the chert. Many of ray patients 
gave a history of pmvas attacks disgoosed 
as cDogegtJcHi of the hug Tbe pulroona;) 
aigiis ibicmid ahrayi be looM for and assessed 
at theft true valot Is iqis Babrdt (s) dc 
•afbed cases of obarurt fever vith the phTskal 
signs of poeumotua either u the right or kit, 
or In both bases, writhout tbe symptoms or 
signs of gaU bladder disease. Tbe fever sub- 
sided bnt frequentij recurred. Eveotoallj 
gall-bladder tendeni^ or p e tha pa icterus, 
developed and the dugooaa of all bladder 
dbeose became evident. He thinks that the 
gall bladder wu the cause of the infectKXi. 
His cases ran a protracted but mDd course 
However they differ from ours, because ours 
began as frank attacks of bQiar^ colic wllhout 
any s^ns or ■)TnpfOTiis of pacumociia. The 
foOowing case la an mrnple of the tj-pe de- 
scribed by Bahrdt 


Cam 6 Na 8>wS. t. S., femile, igrd 
Th* patktil gi a hl«o«y M repelled tUcks^ 
bfliafy cMjc. Coegh od apedortlkw 
nrcaeitt lor ma y > e*n Tbe peoeM [ttnm beg* 
537 wrth fe^er coogh lod aperic^ 
tK« Sha w» admllttri lo tM beeplul cw M tM 
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shadowed b^ the pneumonic s\mptoms On March 
22, jaundice dc^ eloped and the gall bladder was 
found to be enlarged The patient made an un 
e\ entful recoveiw 

This case makes us speculate whetlier a more 
careful history might not have revealed sjunp- 
toms of biliaiy colic preceding the pneumonia 
In 1929, Akaiwa and Ishida repiorted 7 
cases, a few' of which arc good examples of the 
t'S'pe described bx us They called attention 
to the fact that “lung and bronchial inflam- 
mations ver}' often follow' biharx' tract in- 
fections ” 

ETIOLOGY 

The exact mechanism w'hich operates to 
bnng about mflammation of the lungs m gall- 
bladder disease is not known Jforeox'cr, in- 
flammations of other abdominal organs arc 
also frequentlx' complicated by pneumonia We 
can recall a number of instances of pyelitis and 
pyelonephntis in which this complication arose 
We w’cre frequently at a loss to ex-plam thefex'- 
er of long duration by the renal infection alone 
A careful examination of the lungs revealed 
the pneumonia Wflien this cleared, the fever 
subsided Furthermore, it is very likely that 
the factors which are responsible for the pro- 
duction of pneumonia after abdormnal opera- 
tions are also responsible for the pneumonia 
that follows mtra-abdominal mflammations 
Intra-abdominal mfection is commonly' pres- 
ent m both cases Also, spasm and elevation 
of the diaphragm and the shallow breathing 
induced by' morphine are present m both con- 
ditions Pulmonary' atelectasis and bron- 
chopneumoma may then ensue The recum- 
bent posture makes proper feeding difflcult 
and tends to bnng about aspiration pneu- 
monia Waters made “An attempt to reduce 
to a common denommator the etiological fac- 
tors mvolved m the production of pulmonary 
comphcations,” and came to the conclusion 
that, “with rare exceptions, such' morbidity 
follows a period of interference with the nor- 
mal functions of the respiratory mechanism, 
whether due to drug action, trauma, or lU- 
ness ” 

Direct extension of the infection through 
the diaphragm to the lungs is a possibihty, 
Kehhng and Kehr, according to Akaiwa and 


Ishida, favor tins idea However, there is no 
proof that tins really takes place One of 
Bahrdt’s (3) cases came to autopsy 13 years 
after the pneumonia, no pathological changes 
were found in tlie right diaphragm, pleura, 
or lung Akaixva and Ishida mjected pneumo- 
cocci and staphx'lococci into the gall bladders 
of dogs, and succeeded in producing acute 
pneumonitis in some of the animals, provided 
the organisms w'cre xurulcnt and the common 
bile ducts were tied off They think that the 
infection spreads tlirough tlie blood stream 
This is also Bahrdt’s (3) opinion If this were 
so, we would expect to find an equal distnbu- 
tion m all lobes Actually, in our ii cases as 
w'cll as m those of Bahrdt and Akaiwa and 
Ishida, w c found tliat although the lesion was 
usually bilateral, it was almost always con- 
fined to the lower lobes, with the right side 
predominating both in frequency and extent 
In 7 of our ri cases the lesions were bilateral, 
3 inx'oh'cd the right lower lobe only, and i the 
left loxx'cr lobe only' While we realize that the 
number of cases is not sufficiently' great to be 
significant statistically', this distnbution sug- 
gests that no single factor can satisfactorily 
explain this complication 

CLINICAL FEATURES 

One of the features which struck us par- 
ticularly in these cases was the almost com- 
plete absence of cough and expectoration m 
most of the patients We have no explanation 
for this All 1 1 of the patients were females, 
varying in age from 29 to 70 years, xxnth an 
average of 54 i years The interval between 
the onset of the bihary colic and the pneu- 
monia was usually from 2 to 6 days, but in a 
few cases it was as long as 2 to 3 weeks The 
white blood cell count vaned from 8,400 to 
21,000 (average 13,200), xvith from 71 to 92 
per cent polymorphonuclear cells (average 
83 per cent) Blood culture was done m 3 
cases and was negative m each mstance 
Sputum ty'pmg could not be done m most of 
the cases because of the lack of sputum All 
of the patients recovered This we feel is note- 
worthy m spite of the smallness of the senes, 
because of the advanced age of most of the 
patients, and the fact that they were suffering 
from two severe acute illnesses at the same 
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T he need for an eflecti\T ertrogenlc 
nbaUnce that doei not require pa 
rcnteral admlnktratkin appeara to 
ha\'e been met with the i^thnis of 
diethjlitilbestnrf {^^-dlhytlroxy-aipha beta 
dlethylatilbaK) Thu coropo im d waa de 
\Tloped in 1938 by Dodda, Goldberg Lawaon 
and Robhuon who ihowed It to be acU\*e b 
oQ, alcohol, water and ai the acetate. The\ 
fotmd It to be two to three tbitea aa potent aa 
eatrooe under dmHar coodltlona. It beaia do 
chemical relatlotuhlp to estmtM nnee it poa- 
aeaaea no pbeoanthrae rtoR, bat h produce* 
almost idmUcal phjiUo^ieil effects. The 
oq]> biologkal dlnete iicf i that were obac i rcd 
arm that itHbestrol haa an appreciably kia 
■thn nUHng aCtiOQ OQ the mammajy tUSUe 
than doe* estrone (5) that though atubeatrol 
like estroiM ariH Inhlbh the comb growth m 
capons when biected ■unaitaoeoasl) arfth 
aodrofterooe, it ooca not inhibit cocnb growth 
when applied to the coenb by faimcwn (9, 
10) latter {ihemmeoon haa oot yet 

been expUined However pcrculaDeoos ab- 
•oiptloQ doca occur and estrua can be produced 
b apayed mice whose neck* are nabted with 
atAbeatrol b oil (10) Palmer and Zuckennan 
further ihowed that It was absorbed through 
the Nwginal mucous membrane of *p*)'ed mice 
caoung estnis to aoperveoe 

The actwo and the effect ol this lyntbetic 
eatrogen 00 the human has been the aufaject of 
reports b Europe (16) and ra this country 
(3 7 15) The reports aD agree as to hs 
effcctl\'e ose b producing c fin l ca l improve 
ment m the aymploens of the roenoptose and 
b producing biological changes sbillar to 
obtained with paraiteral estrone or 

b> UbrSar Owml lIxiMal. rontwiS 


estradiol but thej varv b their CTsIuaUcei of 
the dcrdupcocnt of imdcsirable aide cfledi. 
It Is with justifiable trepidation, therefore 
that this proebet was empeoved b pcefimlnarr 
stuihea a^ that Its unoualmed rcconmimcU 
tioD for goieial use was odd b abeyance Out 
atudy on several group* of patients, inpple 
mented by laboratorj obscrvatlcms, b pre 
sented b the hope that more InformatKn miv 
be gabed amcernlog the n\*nnw of its action 
ar>d that a better o^uatson of its imUcalions 
and manoei of admblatiatioii may be secured 

urrnans EunoYn) 

The ttHbestrol was admbistered onllv b 
varying doses to two groups of woqms Ooe 
group coQjuted of petteti who were lafeTlng 
from the ncxwspause syadrocoe and the other 
of postpartum women fa whom large doses of 
stllbes^l were empJo>-ed fa order to olsme 
its efficacy to inhibit or stop bcUtion. The 
latter group a discesaed b a subsequent cotn- 
munkatioQ Tbe first group coosbted of 18 
mompauie cases, 10 of which were raifiara 
u»duc^ 1 1 surgically produced aodypbjsio- 
logical cases. Tbe subjecthe symptooM of 
each were observed before trestroent wu in- 
stituted and a definite routbe was followed b 
tbe cDunc of tbe study It was befieved de- 
sirable to study the three tvpes of mawpanw 
cases separately smee it had been our ci 
perioKe that rsidium fuduced cases were |teo 
erafly more refracton to treatment and ^ 
cause such patients recrulred coosideisw 
larm denes m order to be controlled- The 
patients were seen at weekly btervals * 
period of 4 to 5 months. Dinbg tb eir vtw 
vaginal smcari wer e dooe and bterprel« 
according to the criteria of Papankofse w sm 
S horr EodotoetriaJ biopsje* were perioew 
before treatment was L tb« ^ 
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TABLE I —SIDE EFFECTS OF STILBESTROL 



No of 
patients 

Nausea 

j 

Vomiting 

1 

Brcaal 

pain 

• 1 

Abdom- 
inal or 
pelvic 
pom 

1 

Muscle 

cramps 

1 

Stin ! 
eniptioiu 

1 

Pruntus 
\'ulvae 1 

1 

1 

Dally dose 
mgtn 

Relief of 
mono- 1 
pausal 1 
symp- 
toms — 
% 

Bleeding 

response 

Hum menopause 

10 

6 1 

S 

I 

8 

3 

I 

4 

J --3 

100 

3 

gical menopause | 

1 

6 

s 

3 

S 

0 

0 

l 

1 01-10 

1 100 


•siolopcal menopause 

7 

4 

I 

0 

1 6 

2 

0 

I 3 

oi-i 0 

I 100 

6 

.o\ side effectf ' 


16 

11 

4 

1 

! S 

I 

S 




ifllrecostrie* 

i 

IJ 1 

11 

4 

' 10 

' 5 

I 

7 





eks after treatment Avas started, and finally 
veeks after beginning the administration of 
1 stilbestrol Urinalyses were done and the 
tients’ subjective complaints tabulated reg- 
irly The degree of amelioration of the 
mopause sjTnptoms was observed dunng 
;atment, and the development and durabon 
toMc disturbances were noted simultane- 
sly 

The radium treated patients had suffered 
im a bleeding dysfunction and varied in age 
im 42 to 50 years at the time that the 
dium u as mserted Prernous to the radium 
latment, diagnostic endometnal curette- 
ents had been done in order to rule out the 
issible cvistence of malignano^ These cur- 
lings sensed as a means of comparing subse- 
lent endometnal biopsies that were secured 
ter a penod of treatment vith stilbestrol 
he patients were given 3 milligrams of 
ilbcstrol daily by mouth so that a total of 
milligrams had been administered in 5 
ceks Using a Meig’s curette to secure en- 
jmetnal biopsy tissue after 2 weeks’ treat- 
icnt, only 4 patients jielded sufficient ma- 
;nal for examination After 5 weeks’ treat- 
icnt, 8 of the 10 radium cases studied yielded 
aough matcnal for examination The '2 other 
aticnts exhibited complete closure of the 
xtcmal os, thus prexentmg tlie introduction 
f the curette All tlie cases thus studied 
bowed a proliferative nonsecrctorx endo- 
iclnum which tended to duplicate in c\er> 
i a\ tlie picture of tlie endometnum before the 
aduim w as inserted The modifying effect of 
he radium on the response of the endometnal 
:lands, stroma, and miomctnum to the 
tilbcslrol was quite interesting and has been 
eiKirted elsewhere (6) Vfter the maximum 


biological effect of stilbestrol was observed, 
the patients were mamtamed on treatment for 
a total penod of from 3 to 4 months, dunng 
which time each had receix’^ed approximately 
324 milhgrams of the drug 

OBSERVATION OP CLINICAL EFFECTS 

In the hope that the side effects of the 
stilbestrol might be reduced to a mmimum, it 
was deaded to employ smaller doses at the 
begmnmg of treatment Whereas 2 to 3 milli- 
grams of stilbestrol were given daily to the 
radium mduced cases, only 01 to o 3 milh- 
gram was given daily to the surgical castrates 
and to the physiological menopause cases 
The dose was then gradually increased With 
the exception of vomiting, this did not appear 
to make an appreciable difference m the num- 
ber of undesirable side effects that were ex- 
pencnced Reference to Table I show's the 
range of undesirable or toxic sjTnptoms ex- 
pencnccd bx our patients as well as the per- 
centage of improvement In all cases the w ell 
known symptoms of hot flushes, imtability, 
depression, and lassitude were either elimi- 
nated or so much relieved that they could be 
regarded as complete recovenes Sex eral pa- 
tients who had reccix'cd prexnous treatment 
with natural estrogens in single doses of 10,000 
international units x'olunteered the mforma- 
tion that the stilbestrol w as much more effcc- 
tix'c and gaxc them a more pronounced feeling 
of w ell-bcing This xx as espeaally true in the 
radium mduced cases The tx'pe of meno- 
pause apparentlx did not influence the dc- 
xclopment of toxic sxTnptoms, though con 
siderablx more stilbestrol was necessarx to 
control the menopause sxmptoms in the radi- 
um cases than lor the phx siological and surgi 
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TAiu; iL — WTumrcE 01 EJfttoitmimt awd 

\ACWA tt lADTOX DfDrCBD CASEt 



ctl type*. ^Vlth the exception of j ol the t6 
padenU who compUmcd of trmlgat ntotea 
and II of the ja jaUenU who lUted that the 
recurring abdommal pain peraUted all lode 
jjmptOTH cQaappecjed aa the tzfttmetil ptth 
pwed Five patKBta complained of Inter 
QiJttent cramps hi the calf aod thigh muades 
and one patient etpenenced this diacom/ort 
in the cnoades of toe forearm. The cramp* 
occonrd dueflj during the mghl while the 
patlenta were Ivlog down or daring aleep* 
causing the patient* to be awaieoed It would 
also occur at time* when artfing In the mom 
tog FUt) per cent of the rarllum ioduced 
case* cxpenenced vomiting e«rly to the anme 
of treatment while onlj 14 per cent of the 
ph^aiologlcal »crc thus affected Tbi* 
can be opUtoed the fact that tbc radjotn 
treated patienl* received lo to 30 ttmc* a 
modi atitoestrol a* dkl the pbyoot^cal caae*. 
The oiiI> refereDcc to the drag * e6ect on 
/made waa that made b> Etawaoo and Rohaon 
aboae ttiKfiei were limited to lU tohibilofy 
lalhieDCe on enooth muade No refercDce lo 
lU effect on «telet*J moide was found Vane 
of the pauen^ who ctpeneoced the unde- 
MraWe ode effect* consideml the dlacorafort 
lufBdent to duconttouc the drag It « Inter 
eating to olacTve that Done of tbe po*tp*rtam 
patfenU who were given lam dauv c»*c* (5 
to 10 ragm.) ilde effect*. 

Tbc proliferative enckjcnctiiinn produced to 
rtHbeitrol apparentl) retaltimW^tog which 
m*\ fi 7) or maj not (6) be regarded a* a 
t)pe of »o called ‘Nrithdiawal bieedmg Afl 
of our patient* were treated without a reat 
penod and we are thcrcfoie rductant to coev- 
aider tbe bieedmg that rofued foTlowiiig treat 


meat for variable period* of time a* doe to 
sodden depriratJoiL Sk of the 7 ataes of the 
phyaWogital mrop bled when a total doic of 
90 to 100 m illigram* wa* adminirtaed errer a 
period of 4 to 6 week*. Of the racGnm treated 
patients onI> 3 of the 10 ihowed blce;<Eag dm 
mg treatment extcwffng over a period of 4!^ 
months. In all ca*es to whkh bleeding oc 
curred k began after treatment wai b 
progret* for approvimately 6 week*. M e cco 
«»der tbe fact a* bcmi of «ignl&cao« that 
Weeding ensued regardlm of whether or lart 
we eroploj-ed the ‘‘deprivalkm method, f*j» 
ciallx atoce bleediog oc ctu tbJ in W per erst 
of the pb) Bologiou caises but to only 30 per 
cent of the patient* to whom tbeeodomephzzns 
bad been aposed to tbe effect* of tuffma. 
Dbcnaakja 0/ this fact wfll be taken op kfer 

lASORATOtT STODIU 

The Important bboratorr stodies COO cerned 
themteh-ca chkffv with tbe vaginal Roetia 
eodometrial biopsies (Table LI) tod Bm 
toocticpn test* (Table £ 11 ) Tbe patent bio' 
logical effect of stHbestrol u mimred by tbe 
vagtoal smear method and tbe ttfinulaljixi of 
tbe eodocnetTTuio to proC/eratScci has been 
amply observed (5 lo, 15) Our experience 
with but erne exception, fa fa agreement wlti 
those ol other workers to the SeitL TV ev 
cepUon observed wa* a dfattoct ififference in 
the time of biological response to the ruffom 
caacs a* compared to the ph^'vlWogical anci 
ntgical caae*. It ha* been generally otaerved 
that vaginal enithelial and endomctrlalre 
spooic occur alter a mPUfframa of atHbestnJ 
ha* been administered daily for a period cf 
to a weeka. Thl* otetured to thoie patieoU 
iB whom DO Jrradiarion had been emplored. 
The pxtienU treated with ra/ffam gavv n® 
mdometriMi or vagmil epit he lial re^wiw 
mfter a week* treatment At tbe end cf 5 

weeks treatment a proUeratnTendometnam 

wa* observ'cd and definite vaginal Enear rt- 
fponse toot place Tbe pb}a»iogical aad 
•argical pouenl* abowed 00 foeb teodenev 
toward a refraciorv state 

STPPI P or THE EmCT OS LIVE* 
During tbe ctroree of the itody a e were 
capedallv concerned with the effect of rtu- 
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bestrol on the hver In view of the moot 
question as to whether there is an impairment 
of hver function m consequence of treatment, 

2 different hver function tests were performed 
on each of 14 patients and a single test on 
each of a group of 9 patients The brom- 
sulphthalein test (13) was done 6 to 8 weeks 
after treatment was initiated and again 9 
weeks after treatment was started Cognizant 
of the limitations of any smgle test as an mdi- 
cation of hepatic function, we supplemented 
this test with the hippunc aad synthesis test 
of Quick at mtervals of between 3 and 5 
months When the dose of stdbestrol was not 
very large, the hippunc aad synthesis test 
alone was employed The results obtained by 
Shorr and others who performed prelimmary 
tests, mdicate that the discrepanaes observed 
m the hippunc acid S3mthesis test cannot be 
explamed on the basis of resultant liver dam- 
age Ten patients showed an excretion of 
hippunc acid of less than 3 o grams m 4 hours 
Of this number only one showed an excretion 
of less than 2 o grams The 9 others were 
withm a range of 2 5 grams It would be 
hazardous to suggest ^at this shght decrease 
can be mterpreted as mdicatmg hver damage, 
espeaally since it has been observed m some 
cases (15) that the hippunc acid synthesis 
shows improvement foUowmg admmistration 
of stilbestrol No retention of the brom- 
sulphthalem was observed at the end of one- 
half hour in any of the cases studied As a 
result of our analyses it appears that the 
emplojnnent of stilbestrol m physiological 
doses gives no evidence of demonstrable liver 
damage in the human 

STUDY OF THE EFFECT ON DOO’S LFl'ER 

The important consideration regarding the 
possible toxicitj^ of diethylstilbestrol con- 
cerned Itself with the effect of this drug on the 
hver Avare of the lirmtations of present 
methods of evaluatmg hver function m the 
human, we turned our attention to the possible 
development of some anatomical (histopatho- 
logical) disturbance as a result of its use 
Tv'elve full groira dogs were emplo3'ed m the 
study The dogs vere raised in our own 
laboraton' and all had been on a standard 
ration since birth Thev vere dmded mto 3 


TABLE in — ^LIVER FUNCTION TESTS ^ 


Name 

Bromsulphthalem test 

Hippuric aad test 
Sodium benzoate 

Date 

Retention 

Date 

Excretion — 
gm 

AO 

i-S-40 

K hr 5% 

hr 3 % 

1-30-40 

3 I 

LK 

12-S-30 

>5 hr 0 




1-5-40 

hr 0 

2-23-40 

2 4 

NB 

1-3-40 

M hr 0 

2-23-40 

2>4 

AC 

12 - 4-30 

M hr 4% 


1 


1-3-40 

^ hi 0 

2-28-40 

3 9 


lJ- 4-39 

'/ihl 0 

2-29-40 

3 I 

ag 

ii-S -30 

H hr 0 




1-5-40 

K hr 0 

3- 1-40 

3 ^ 

LV 

lJ- 4-30 

K hr 0 




1-3-40 

K hr 0 

3-1 1-40 1 

I 0 

IP 

1 3 - 5-39 1 

K hr 0 

3-12-40 ' 

301 

AC 


1 

3-25-40 

2 68 

MX. 



3- 6-40 

3 96 

VM 



3-26-40 

3 27 

MD 

1-4-40 

hS hr 0 

3-37-40 

3 3 

A.P 


1 

3-38-40 

4 2 

EW 



3-29-40 

3 58 

AK. 



3-39-40 

2 77 

MX 

1 - 5-40 

M hr 0 

4- 3-40 

3 31 

SJ 

1-3-40 

hr 0 

4 - 4-40 , 

3 17 

BMcA 

12 - 4-30 

hr 0 




i-S-40 

yi hi 0 

4- 5-40 

303 

R.K. 



4 - 5-40 

2 45 

MJ 



4- 3-40 

2 95 

H.B 

1 1 - 5-30 

hr 0 




1-4-40 

yi hr Tr 

4- 8-40 

3 3 

FMcK 

1-4-40 

K hr 0 

4- 0-40 

3 16 

MS 

12 - 5-30 

i-S-40 

K hr 0 

M hr 0 




sUrted In each case October 30 1939 


groups of 4 each, the sexes being equally 
divided The first group received 5 milli- 
grams of stilbestrol dissolved m oil which was 
mjected mtramuscularly daily The second 
group received 10 milligrams daily, and the 
third group served as a control Treatment 
was contmued for approximate^ one month— 
from November 29, 1940 to December 24, 
1940 It should be observed that w eight for 
weight, the amount of stilbestrol administered 
to the dogs as compared to the average human 
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dote wu approrim*t«lv 6 Ume* its Utgt. At 
tte end of the faJectioQ period the dogs ireit 
uestbetlxed irith nembaUl sod Uopsv sped 
mens of the bvcr Tirrc obtsmed. 

Mkroscopfc enailnstkm failed to show an> 
difference between the liven of the treated 
dop and tboae of the controls. Tbeac fimflngi 
iiKucatcd that if a ddeterioos effect were 
pecscnt as a tesolt of the toe of dkrthrUdlbes- 

troJ It was not reflected microscopfcaDy to the 

Uver 

rvAtnATioH 07 mror 

Response of the uterus and va^laal ej 4 - 
tbcGmn to treatment hi the meriironap p« 
tient varies with theii abfllty to be rnffucnctd 
by the drug ^Tien ph>iiQloficaI tavolutioo 
hu occurred, sthnolatloD can be readOy sur 
compUshed with the natural and synthesised 
estrogens. Radhnn Indoced meoopanse prc' 
aents a decidedly different problem due to the 
type oS injury resulting tfom Its use. The 
raohim treat^ patient affords an axcdSent 
means of mlna^ the potency of an estro- 
renk suhstaooe. StiTbestrof, by mcmth was 
foemd to be effective io radJam treated patients 
who had been refractory to previouily cm 
played pamtersl preparations. 

The olfferoKcs in response to treatment be- 
tween the phyaSoiogical cases and the rs drom 
indoced roeBopaose are severaL It recpdred 
a longer pecioa of preiimlaary treatment and 
the use of a dose five times as Urge to secoie 
a latlifactory dlnlcal respoose as weO as cam 
parable endocnetrial airi vaginal eplthdial 
change, as determined by Uopiies and tmeara, 
in the radhnn treated patients as in the pbraio- 
logical cases^ In addition to this. It Is striking 
only 30 per cent of the radium treated 
patients eipenenced vagmal bleeding while It 
occurred m 86 per cent of the phjwWogical 
In s of the 3 radium cases that had 
vaginal bleedhif the duration was K to 
days and was ertrerodv scanty In aH of the 
phytlolo^cal cases patients showed more pro- 
fw a«r extended periods of bJeedlog An 
cipUnation 0/ this observation lies In the 
effect of the radium on the uterus as rnxjrted 
bj os (6) previously The radlom iwo onces a 
marked degree of bs-aliniiatioo of the stroma 
and portioot of the myometriuro as wtD as 
ta>d£g to deslitn practically all of the gUsd 


nlar structures. There U an aModated cn 
darterids with a conseouetit Interference in 
capIlUry per m eahait> It maj be thh Utter 
condition which aeaxmts for the dimiokbed 
bleeding response that b observed In the 
paticnti treated with railiam. 

1\e limited onr studies of toxidty of stll 
bestiol to dlnkal evaluation assisted bj Hrer 
function tests. The knervUdge that the nat 

ural occurring estrogens are metaboGied in the 

liver centered most of the attention eo that 
organ. Our animal stndles were chleflv cno 
cemed with the possible acute toxic effects 00 
the liver As prerlotHly mentioned we were 
imabU to dononstrate any leshm In our 
treated dogs, Rnsaefl and co-workers rwentlj 
reported theft ffodlngt of chrcxtic totiatr 
studies with stIlbestioJ Empiojlng rats, they 
found DO pathological lesiou In any of the 
organs save for an Instance of doady swellliig 
of the kidneys, although 5 times tiw arcrage 
hnman tbcnqxutic dcM was used. VShen 76 
times the therapeutic doae was employed, 
doody iwelllag m the kidneys wu found to 
be present in 4 of 49 rats treated Gastric 
hmo r rh age and h ap wTtiage into tbe adrenab 
were obsored in i antmti. ^lore exteadre 
damage was reported when doaes 515 times 
the human thenpeutk dose were erspoyed. 
It would apparently be the height of folly to 
condemn a orug bemuse doses such rnsfii 
tnde produced untoward effects. MorteD rt 
cently reviewed all of the cHnlraJ reports In 
thh CDuntiy and abroad and found no per 
maneni tnik effects as evidenetd by Uver 
fonction texts, blood and unoe cbennstry and 
histological examfgatkm of tbe blood and booe 
marrow 

ccoecTAJiitro 

r Diethvistilbettrol was employed to ob- 
serve the differences in response to treatmest 
of pbyilological menopause caws and radium 
failQ^ cases. lu Influence 00 IK-er funrtloo 
was also studied. 

1 Radium induced menopause patlrtts 
require larger doses and more prolooged 
ment with stilbestrol than 00 physiological 
cases , 

j Bleeding response to treatment ocauTW 

in 86 per cent of toe phvsWoglcal cases and In 
oniy 30 per cent of the radium induced cases. 
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4 The undesirable side effects of stilbestrol 
are transient and are not suffiaent to act as a 
deterrent to its use 

5 Liver function tests and histological 
studies of dogs’ hvers failed to show hepatic 
damage after excessive doses of stilbestrol 
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A STUD^ OF THE MECHANICS OF BILE FLOW 
II Rcspomcs to Ifitraduodesa] Solutioot 

DONALD D KOZOLL, MJ) tad H. NECHELES, M D Ph-D CTwtps nEwi 


I K a prevKUB paper w« pretented a method 
for rimultaneoxu obtervatloo rf the re 
jpoQKa of the three factor! wt comfticTed 
moat Important In determining the flow 
of bDe, namMy the contracdllty the gaO 
bladder the rccatance of the iphinctcr of 
Oddi, and the tonui and motility of the dno- 
denunL We confirmed the repeated obaerva 
tioni of other! on the Independent aethdty of 
the aphinctcT and daodennm. In addltkiD wc 
reported onr obaervatlona on the Infloeoce of 
ph3rx!ok)gkal zntramKna aedcrtioai on theae 
atroctures (13) 

Uiing the aame ejperimeotal prooedore oo 
aneithetbed doga, we hare atodled the ejecta 
of nxloQji aolutk^ lotrodocsd hto the do 
odenam thioogh a gfaaa eannok whkb, pro- 
lecting be}*oad the recording balloon, waa tied 
arvand tlM <*■""■■1*- AH aohitiona were re> 
tafned within the dnodenam for a oniform 
length of time (2 mmotea) 

Intradnodenal LnstilUtioa of 20 cable centi- 
meten of freah gaatric fufee procured ftora 
doga with Pavfcv poudie* of i 12 to i 14 i/io 
normal hydroddoric aod coocentration was 
obterved oo 13 occaskna in 10 doga. la 
evOT instance not compficated pge > -kr u a 
medKatkiD an immediate miiked devatioa 
In aphhjcteric preBure cohacideat with a 
marked doodcnal ipaim was dldted both 
perabted for a ccpwideTable length of time 
after the juice had been pennltted to drain 
out of the duodenum (Fig, i) The gall 
bladder oauaHy abowed no characteriatk re 
fpoaae but ia 2 tnstancea there w»a a riighrty 
uMTcaaed tonus asaodated with an bcreaK fa 
tMjtffity Bfaod pressure frequently revealed 
a 10 to ij mlllimrter drop inunetfiatdy foBow 
bg the Injeciioa 


Infection of aimflar aroounU of tenth nor 
mil hydrochloric add into the duodenum wu 
foUowtti by Identical responses, although our 
gastric juice was slightly more addle. Odifi, 
In hit ongfaal work, stated that (flhite hydro- 
chloric a^ cauacd a sptam of the 
but later work has bewi cootiadictory (5 8, 
9 *8) 

Antisnoatoodica, such as atropfne and tria- 
entia, did not prevent the e^Kt of gaitric 
Juice (refer to previous paper Fig 4) Noilg 
nlfioant changes fa gall-bladder tone or ao- 
tOity were observed foUowfag intiaduodeoil 
admfaitt ration of hydrochloric add or gastric 
Juice. ThU u cDotranr to the e s perfaBce of 
others (9 18) but agrees with that of Bafa- 
bridge and 

Twenty coWc ceBtimeters of r/ae Dormal 
b>‘djtirt3e bsdlled fato the doodnum 
of 3 doim, produced marked r csMUa es fa ach 

case. These were chataderkedDyiptiuideric 

K prodadng a protonged nie fa htia 
p ie aaui e (100 mm. and above) The 
doodmom responxlcd with a marked mcrea* 
fa tonus and motility which <fid not alwtva 
mraOd the change ol the iphincter r es is t a nre - 
TTie gij] biiddei aberred no characteristic rt 
apome, the Wood pressure wu unaffected, 
but this aolotioo freqocotiy produced 
oea (Fig 3) These findings are cooslstent 
with the work of others (i 59) It I» tobe 
noted that aodinm h>'droride produces moa 
more marked aod prolonged qwim t^tbe 
doodenom pM the aphincter than does hydro- 
cUoric add of the same itrength. 

Inlcctlon of s to 10 cubic centhneteia of a 
1 1000 aolutfan of peppermint water into t« 
duodenum peodured marked re***^ “ 
pcacticaily all of 5 ■nlrnal* fa which It w M 
caetL Thlj agent produced a 


■ tw D*i»rt»«w •< Oi^ Rrwtk. sua*** amountW to as much as 100 

. — ....I »np 4 ^ fn (nreutortii DTtsrnre whka 


r> na<] M tS* ■rvtuir' cT 


rtnuDlorol -'•oewTT ff. *4 Cluw 
hr LmSL BnrJ rcrtM IlcwTt I c&w ra 
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meter Increajc fa Intradoctai prtswire 1 
frequenUy preceded and was out of pfopoelJoo 
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Fig I At 2, gastnc juice mtraduodenally, produced a concurrent spasm of sphincter 
and duodenum, but a recurrent sphmcter spasm was not associated with further du- 
odenal response. At 3, i/io normal hydrochloric aad had a sunilar effect At 4, 
mamesium sulfate, mtraduodenally, produced marked sphincter spasm vnth httle effect 
on duodenal tone 



Fig 2 At j, magnesium sulfate, mtraduodenally, produced an mitial marked spasm 
of sphmcter (130 mm mcrease m pressure) comadent with duodenal spasm Subse- 
quently there was a lowermg of sphmcter tone below the control level, whereas duodenal 
tone and motihty was restored to normal At 2, glucose, mtrav enously, produced a 30 
millimeter gradual nse m sphmcter pressure, while depressmg duodenal activity At 
4, diosodic sulfate, mtraduodenally, produced similar effects as did magnesium sulfate 
At 5, isotomc glucose, mtravenously, a^m raised sphmcter pressure while depressmg 
duodenum At ( 5 , magnesium onde mtraduodenally, produced marked recurrent 
spasms of sphmcter which were comadent initially with duodenal spasms, but later 
were independent of it 

to a duodenal mcrease m tonus and motility cubic centimeters of normal salme was given, 
This effect is quite surpnsmg m view of the with similar negative results 
fact that peppemunt water is a tune honored Twenty cubic centimeters of 25 per cent 
carmmative There was no effect on the gall peptone solution, mjected mto the duodenum 
bladder caused a moderate mcrease m sphmctenc re- 

Twenty cubic centimeters of fresh dog’s sistance and duodenal activity, which was of 
gall-bladder bile, introduced mto the du- relatively short duration, and no gall-bladder 
odenum, produced no effect other than the response (Fig 3) Peptone has been described 
transitory mechanical effect due to distention as a cholagogue secondary m effectiveness to 
of the duodenum (Fig 3) As control, 20 egg yolk (i, 18) 
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I n a prtvioui paper we prcaented a mcthM 
for simultancoiu obamttkiQ of the re 
fpoitie* of the three farton we cooxidered 
moct important In detennining Uw flow 
of bQe, namdv the contractlDtv of the gaO 
bUddtr the mistajice of the ^ihiacter of 
Oddi, and the tonoi and motiUtr of the dno- 
dcnuim We confirmed the repeated Qbacrra 
tkroa of others on the {odepcDdeiit acthdtr of 
the sphincter and doodeoum. In additioa we 
reported our ohservathms on the Inflaence of 
phyikih^cal Intravenous solutkoa on these 
stju c tm es (13) 

Hung the same eiperimentsl procedure on 
aoestbetbed do^ we have ftndkd the effects 
of various aofQ&ai lotroduced into the do 
odesnm throogh a f«nnnt«. which, peo 
Jecting bepond the recording balhsoQ was ded 
around the cannula. All aohitkma were re 
taioed within the dondemun for a tmUonn 
length of tbne (s minutes) 

Intradoodeoal Inxdnatkn of to cubic ceotl 
meters of fresh gastric Joke procured from 
dogs with Pavki\ pouches of i it to i 14 i/io 
normal hj-drodiloric aad oonceotration was 
obse rr ed on 13 occasions in 10 doga lo 
evtr^ instance not c omplica t ed by prevkras 
medication, an immediate marked devatkm 
In sphincteric pressure colnddent with a 
mar^ duodenal spasm was efidted both 
persisted for a coosiderable length of time 
after the Irdcc had been permitted to dram 
ont of the duodenum ( 1 ^ i) The gall 
bladder oiually showed 00 characteristic « 
spouse but in 1 Instances there was a sli^tly 
mcreased tonus assodated with an inoease in 
motihU Blood pressure frcquentlT irvealed 
a 10 to 15 mlPimeter drop ImmecQatdj follow 
log the injection- 

Traa tb Otp«itiD«it •< fU t lT t-Ii t t Wm *] MJcSmI 

rSnM<iy.ml «*Qrty «. *4 < Sic»^ . 

Dr C«^ Brrwd r«rD> R#WTt rcflu« u wfrr; 


Iniection of shnflar amoeats of tenth noc 
mal hydrochloric acwl into the (hodoram «u 
followed by Identical re^wnses although oor 
pjtric Juice was slightly more addle. Oddi, 
m his original wort, stated that dilate h>'dn>' 
cfakmc add caused a spasm of the sphlocter 
but later work has bera contradictory (5 S, 
% «8) 

Antispasmodka, such as atropme and tns* 
eatln, did not prevent the efled of gastric 
juice (refer to previous paper Fig 4) Noiig 
n l fican t efaan^ In galLbUdder torn or mo- 
tility were observed foOowing Intrtdoodeusl 
adsrinistralloo of hydrochloric add or pstric 
Joke. This it coutrarr to the ex pengt e e of 
others (9, iS) but agrees with that of Bala 
bridge and 

Twentj cubK centimeters of i/» normal 
aodiom ht-droxide Instilled Into the daodsiBa 
of 3 dogs, produced marked rmcraaes in tick 
case. TTi^werecharactcrlrcdDeiphiftCtfric 
Hwsm prodociag a prolouged iW in btzs 
ductal preasme (100 mm. and above) The 
doodeoum respooded with a marked increase 
in tonus and moUhfr which did not ahrsis 
Miallcl the change of the sphincter resfatsnet 
The gsD bladdef showed no characrerktic re- 
sponse the Uood pressure was unsffected, 
bat this solatioQ frequenth prodneed farpetp- 
ne* (FTg 3) These fintfb^p arc coostttrtt 
with the srork of others (159) It b to 
noted that sodium bj-droiide produces much 
more marked and prokmged qaim of the 
duodecum ar^ the sphincter than docs hydro- 
chloric add of the tame strength. 

InJectloQ of 5 to 10 cutrfc centfancters of s 
1 1000 aofutlon 0/ peppermint water into W 
duodenum piodawd marked rettoo^ ® 
peacticaDv all of 3 annuals In which it ^ 
used, 'rids agent produced a 
spasm amountuig to as much as roo *^77 
meter kcreiise in intradactal preas ore wt iefl 
frequently preceded and was out of pfoports* 
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Fig I At 2, gastric juice intraduodenally, produced a concurrent spasm of sphmcter 
and duodenum, but a recurrent sphmcter spasm M as not associated mth further du 
odenal response. At j, r/io normal hydrochloric aad had a similar effect At 4, 
magnesium sulfate, mtraduodenally , produced marked sphmcter spasm mth little effect 
on duodenal tone 



Fig 2 At r, magnesium sulfate, mtraduodenalljr, produced an initial marked spasm 
of sphmcter (130 mm mcrease m pressure) comcident mth duodenal spasm Subse 
quently there was a low ermg of sphmcter tone below the control level, whereas duodenal 
tone and motility was restored to normal At 2 glucose, intrav enously, produced a 50 
milhmeter gradual rise m sphmcter pressure, while depressmg duodenal activity At 
4, diosodic sulfate, mtraduodenally, produced similar effects as did magnesium sulfate 
At 5, isotomc glucose, mtravenously, a^am raised sphmcter pressure while depressmg 
duodenum At <5, magnesium onde mtraduodenally, produced marked recurrent 
spasms of sphmcter which were comadent initially mth duodenal spasms, but later 
were mdependent of it 


to a duodenal increase in tonus and motility 
This effect is qmte surpnsmg m view of the 
fact that peppermint water is a time honored 
carmmative There was no effect on the gall 
bladder 

Twenty cubic centimeters of fresh dog’s 
gall-bladder bde, introduced mto the du- 
odenum, produced no effect other than the 
transitorjr mechamcal effect due to distention 
of the duodenum (Fig 3) As control, 20 


cubic centimeters of normal salme was given, 
with similar negative results 

Twenty cubic centimeters of 25 per cent 
peptone solution, mjected mto the duodenum 
caused a moderate mcrease in sphmctenc re- 
sistance and duodenal activity, which was of 
relatively short duration, and no gall-bladder 
response (Fig 3) Peptone has been descnbed 
as a cholagogue secondary m effectiveness to 
egg yolk (r, r8) 



SURGER\ G\'\ECOWG\ A^D OBSTETRICS 





, 1 f BBCaedm miUu loindaodB^Dj p«i nl«(w] u bJtliJ go ■Qbrtn 

^ta^jtorterpnwKBtackWMwitiAxxkMJipMm. 6«b«qwBt]y Tnloepd 
rtM m ipUacur prcMui occvmd. kikdoodcMltiacuMliMxlitT trtbv Nattre- 

la toM erf on bUdilrr At «. hitndaafaBJ feitrtkD ^ hMl «}t mt^ 

e^lAo l tfect ^ t£e ff fcw Wri ^M- Ai t teAwm 1<jih iuWfa^ KfT mArwt^f 

t^^xtaert i fcrmfWBw uM ip— «< tpUactet >ad d» i dium U afaer MlsnacBt r»- 
M .< peptaa •ofattko, ktadDMicMQr p e wlkwl aodinla csfacUoU 
V*wi if Aybii iB aad t^Meteirr At j ikjantx nlkit kad (ksiix cStcti u /to 
botwmI hydiui^ e 


Twentj cubic centimeter* of a *5 to $o per 
cent tolutiaoi of nti^Detium tuIfAte wui 10 
jected Into tbe duodenum, and produced vaxi- 
tUe respooae* In 6 dog* In whl^ (t vu uiH, 
Tbe bterature on magnesium sulfate bu bets 
completely revi e w ed by Iw and oar retulta 
reBect lunflar vtnabiDtie* (o tbe respoue to 
this drug The drug ts known to naye an 
effect In the dc^ whl^ b quite different from 
that whkb b supposed to occur In tbe human. 
In all anlmab this agent Inranably produced 
an initial marked Increase to sphmcteHc tone 
and duodenal acthHty (Flga. i s and j) 
After thb initial repose b some aotmals 
there Is a decrease in ^blncterk and duodenal 
tone bdow that of what it was prior to b;ec 
tloo (Fig a) whereas b others the ^hinrtrric 
tone rlsa again b spste erf the fact that the 
duodenum remains quiescent (Fig a and 3) 
Partlcnlar attcntloo b called to the occurrence 
of waves of spastic contiactloc of tbe ^rfunc 
ter of Oddi without similar re^jocse on the 
part of the dnodenum. \o effect was noted 
on the gtU bladder e xc e p t b ooe animal b 
which lowering of gaB-bladdcr tooe occurred 
parallel to tbe rise of btradoctal pressure and 
lowering of duodenal tooe (Rg 3) Tbbbtbe 
converse of tbe reciprocal effects on tbe gall 
bladder and sphincter attiibated to magne 
snnn sulfate \r, a number of obsenrers (3 10, 


M* 15 17) Anster and Crohn quote work 

that proves tlut migneslum sulfate cootracb 
rather than relaxes smooth nrasde and that 
the local effect upoc the duodenal obscure* tbe 
effect ec the sphincter Doubt as to tbe con* 
sbtent redpro^ effect of magneiium sulfate 
has been expressed (t < 7 19) Ivy did not see 
coDtractlDO c^fnQ bladder of dogs after btrs 
duodenal ln>HTl«riftn ofmagncslam sulfate (to) 
Injection of *0 cubic centfawters of 50 per 
cent sodium sulfate bb tbe doodeniim erf 4 
dogs (Fbt. 9 and 3) produced a conabteot 
qjssm of the iphln^irr and the doodcntira, 
more prolonged than tbe Initial respocac wHb 
magnesium sulfate with a slow return b nor 
maf activity Sodium and magnesium sulfate 
have been recoenmeDded as cbolagogoes (i 
ii) but if our results on be applied b man, 
they would cast doobt upon the accepted 
mechanism erf their action. 

Twenty cubic centimeter* of 5 per cent mag 
Dcsbm prid^ b}ected bb the duodenum of 
S dog* produced marked and pedbuged In 
oraae b the resistance of tbe iphbctff aw 
fa duodenal peiiitilila. Tbe nse b Jphbrtenc 
resistance frequently was out of propsrtioo b 
changes b duod en al tooe (Fig i) Tbe giB 
Madder tbowed t» respocse 

Olive oil, 31 per cent oeam, egg jw and 
a mixture of egg volk and onm when btiu- 
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Fig 4 At I, the intraduodenal mstillation of oh%e oil produced 
a contraction of the gall bladder and an initial coincident transi 
tory spasm of the sphincter and duodenum, subsequently, the 
sphincter resistance fell to a level lower than what it was prior to 
injection At a, 33 per cent cream instilled into the duodenum, at 
J, egg yoll^i and at a mixture of 3a per cent cream and egg yolk, 
had an almost identical effect, except that the latter two prepaia 
tions produced more effective contractions of the gall bladder 


duced into the duodenum produced similar 
eflects an immediate contraction of the gall 
bladder associated with a simultaneous in- 
crease in sphincter and duodenal tone of 3 to 
4 minutes’ duration (Fig 4) Following this, 
sphincter tone falls to a level below that pnor 
to injection for a similar interval and subse- 
quently rises to its control level We found a 
mixture of egg yolk and cream to produce the 
greatest contraction of the gall bladder of all 
agents injected into the duodenum This re- 
sponse was not influenced by previous anti- 
spasmodic medication with atropine or trasen- 
tm (diphcnvlacetyldicthylaminocthanol hv- 
drochlonde) 

In summary' of our results with agents m- 
jeeted into the duodenum, acid substances 
such as gastric juice and i/io normal hydro- 
chlonc acid produced relatively short in- 
creases in resistance to bile flow Relatively 
neutral media, such as magnesium sulfate and 
sodium sulfate, increased the tone of the 
sphincter out of proportion to their effects 
on the duodenum Alkaline media sucli as 
sodium hi droxidc and magnesium oxide, pro- 
duced marked simultaneous responses in the 
sphincter and duodenum which n ould appear 
to oppose the floii of bile the longest It is to 
be remembered that it is an increase in duo- 
denal tone, and not so much of motility , that 
opjwscd the flow of bile None of these agents 
inlrocluccd into the duodenum showed a con- 


sistently uniform effect on the gall bladder 
The latter may' have been due to the washing- 
out effect of the constant perfusion with o 9 
per cent sodium chlonde solution, bv w'hich 
substances like cholecy'stokinm may have 
been eliminated This is not probable, how- 
ever, because a number of tests w'ere earned 
out in the begmmng of expenments when 
little washing-out could have occurred 

ANALVSIS OF STUDV 

The entrance of gastnc juice or rather of the 
hydrochlonc acid of the gastnc juice, has been 
held responsible chiefly' for the liberation of 
cholecy'stokinm in the duodenum and jejun- 
um Therefore small quantities of gastnc 
juice or dilute hy'drochlonc acid were perfused 
through the duodenum Contraction and nse 
of tone occurred simultaneously in both 
sphincter and duodenum, but the gall bladder 
washardh affected m most ex-penments We 
know from expenence xvith pancreatic secre- 
tion follownng introduction of hxdrochlonc 
aad into the duodenum that the secretin 
mechanism may be fatigued It is possible, 
therefore, that the absence of gall-bladder 
contraction following injection of gastnc juice 
into the duodenum may' be explained on a 
similar basis, nameh that the constant per- 
fusion of the duodenal segment b\ the saline 
solution may haxe washed out preformed 
cholecy stokinin This is questionable, how- 
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c\Tr because In tbc numerous experimenU 
performed a number vert done after a abort 
pcrfuaoo onI\ of the duodenum and \Tt with 
(be same negathT results on the nail ladder 
Furtherroorc varfous fats were cffectI\T wben 
introduced In a like manner 

If gBJtnc Juice or b>-droctlorfc aad produce 
spasm of the ^jhinrtcr and doodeoam tlus 
ma> explain why bicarbonate or other aniac 
ids arc bcndSdal In certain cases cd of 

gaH Madder and extrabllinry tjtrtem. The 
effects erf gastric luice and of hj-drocUonc add 
were unaffected hr amafl IntraiTocros doses of 
atropine or trasenda. 

The effect of alkaSne aoladocis admlnla- 
tered intraduodcnaUy deservTS dtsensrioo be- 
caose some of the alka&es taken b) moath wQl 
appear In the doodenum as sodmm hydroxide, 
and because magnetfani onle is ased laigeh 
m the treatment of upper abdominal dlstreaa. 
Figures 2 and 3 Illustrate that adznlarstratkro 
of minoedum oxide aod sodium bi'droxide 
wai fcdlowed bj maiied lubtetanic cootrac 
tkra of duodenum arid qjibcter the latter 
bet^ mote pfoVxfed than the (ortoer (Fig 3) 
Mthiough the degree of dHuiion in the stomal 
and gastric emptying time In the human after 
mgesCioa of alVali« ma} modify* such a re 
moose cocuideraM) the above obserradons 
ihouJd he kept in mbid. 

The abillt> of egg >*Dlk and cream to act as 
gall-Madder oacuants has been amply de 
scribed by Bo)*den, but Its effect on the 
sphincter has not bm emphndsecL The Inl 
Uai phase of jostle contractioo of sphincter 
aod doodenum might wdl account for the 
two minote pause described by Boyden (4) 
as between the entrance of thb mate- 

rial Into the doodenum and the eraaution of 
the gaH bladder 


smosAST 

1 The mtrorhictJOQ of rarkxa agents Into 
the duodenum was associated with immediate 
spasms of the sphincter of Oddi and of the 
^lodenum of varying duratioB the more alka 
Ime media (such as sodium h\-draxide and 


magnesium oxide) appearing to oppov ibe 
flow of bOe the kingesL 
1 Magnesium or sodium sdfatc had a 
>*arfabJe effect on the sphincter of Oddi and 
duodenum of the doe with do cooststeot 
effect oa the gaff Madder 
j Fats introduced into the duodnitiin 

effectKidv contract the gall Madder theroert 

effective prepsuatkm was a mixture of fff 
>*Qlk. and cream 

4. The initial spasm of the s^dilncter of 
Oddi and duodenum produced by tnUaduo- 
denal lostlllatloa of fats is suggested as a pw- 
abk exjdanatioa of the ‘^two-aioate pause 
desafbed by Boyden as the initial phase in the 
ci’acnation of the gaff Madder 
5 The Independent activity of the 
ter and doodenum during vadoos phases of 
the response to magnesfum sulfate u offered 
as furtto evidence that they are independent 
pbyalologjca] mechanisms, although frequent 
ly similar ia thrir reaetbo 
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A NEW METHOD OF REPAIR FOR INDIRECT INGUINAL 
HERNIA CONSIDERED IN REFERENCE TO 
PARIETAL ANATOMY 

\V KENNETH JENNINGS, M D , F A C S , BARRY J ANSON, Ph D (Med Sc ), and 
ROBERT R ^^^lIGHT, M D , Chicago, Illinois 


T he problem of repairing inguinal her- 
nia remams unsolved despite the mem- 
orable contributions of Bassini and 
Halsted The numerous modifications 
of the operation mtroduced by those pioneer 
surgeons, mdicate that, although both meth- 
ods have shown the way to far better results 
than were obtained earlier, neither has proved 
to be a completely satisfactory solution Prior 
to the introduction of these techniques, recur- 
rences were so common that most physicians 
despaired of curing the condition, one reads of 
recurrence rates m a smgle senes reachmg as 
high as 90 per cent It is little wonder, then, 
that a method which enabled surgeons to re- 
duce this high mcidence of failures to a figure 
around loper cent should beuudely adopted and 
accepted by most as a satisfactory operation 
A survey of the literature convmces one of 
the lack of agreement among authonties as to 
the frequenc}^ of recurrence with present da)”^ 
surgical methods This may be attributed to 
a number of factors, chief among which is the 
difficulty of accurate follow-up examinations 
over a sufficient penod of time m any large 
series of cases Zimmerman warns agamst the 
fallacy of acceptmg verbal or wntten commu- 
nications from patients as reliable mformation, 
he maintains that only by careful examina- 
tions, covermg a penod of several years, is the 
surgeon justified m drawing conclusions as to 
results Feu senes of cases have been reported 
in which such rc-examinations have been car- 
ried out for more than 75 per cent of the pa- 
tients m the senes Moreover, it is probable 
that the rate of recurrence is much higher 
among the cases not folloued, for many of 
those who suffer a return of the onginal trou- 

Vrom the Dcparlmcnt of Surptr> and the Dep^artment of Anat 
om> \orthv.cstcm Lni\crs\t> Medical School contribution No 
147 from the latter department Prc^ientcd before the Illinois 
''late Medical boacl\ Chicapo Ma\ 20 1941 


ble are quite likely to go elsewhere for further 
advice and treatment Most hernia sufferers 
have a fnend who has experienced a recur- 
rence followmg an attempted surgical repair 
and all have been warned concemmg this dan- 
ger, it IS only natural that many of those who 
suffer a recurrence should abandon hope of se- 
curmg permanent relief through surgery, and 
consult the truss-maker for further help Aver- 
sion to the truss is the factor usually respon- 
sible for the return of the patient to the doctor 
—probably a new doctor Of the last 4 cases 
of recurrent mgumal hernia m which patients 
were operated upon by one of the authors 
(WKJ) 3 had been patients of other surgeons 
who knew nothmg of the secondary rupture 
Although it IS well known that a careful re- 
pair IS seldom followed by recurrence under 6 
months, the majonty of statistical reports m- 
clude patients recently operated upon as w'ell 
as cases wffiich have been observed for longer 
periods Inasmuch as most surgeons today 
employ the Bassmi technique, or one of its 
numerous modifications, it is difficult to rec- 
oncile the widety divergent results reported 
by men whose experience m this field should 
establish them as authorities It would seem, 
therefore, that the higher figures for recur- 
rence are most reliable (Table I) This con- 
tention IS further substantiated by the abun- 
dant literature on the subject, as well as by the 
numerous operative procedures recommended 
for its correction 

A new' prmciple m the treatment of femoral 
hernia was recently proposed bj Professor 
Henr^', of Cairo, EgAqit, who desenbed a pro- 
cedure m which the femoral nng was exposed 
b}' a retropentoneal approach through a low 
midhne mcision The advantages winch such 
an operaUon provide are (i) direct exposure 
of the opening through which the hernial sac 
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protnide*, (i) guarantee of ht(h liftboQ of tlie tbeie Bjxouotj the (abcutajimo* od£ct of tit£ 
uc, tnd (3) aN*okUnce of Kar Ukw la the in canal b IookIt tcmrd 1 ‘^nng and tbe de- 
guirul aector of the abdominal walL In the grce to which moide fisddca 0/ the tntcnaJ 
can^-ing ont of thi* proccdgrc It wai obacrred oblJqtie are drawn oatwmrd through thli orifice 
that ercrflent ejposure of the abdominal in b often rraggcratcd the faadaJ cmtribtitka 
girinal hbitua was poisible by a alight addl fromthetrannTmaabdoralnbblaadeqoalrir 
rional retraction of the rectus mtacie laterally deacribed and the adroose conllnuati» of^ 
This observation suggested that a procedore, prepentooeal connectrve tbsue b usnalfr tfi*- 
flmriT to the ooe proposed bv llenrj but regarded In almost every tostancc Ingubd 
adapted to the rcqaneiaent* of indirect fajgm anatoim ts presented as If ft always confomud 

Dal Iwmbj mlgti t pfwwa fundamentally the to a dc&iltc pattern. In nHcw of these 

same advantigo. was coemdeml desirable to re-aaminc the 

The standard accounts, to which the anato- guioal strata carefuDv— and bv dasectioo, to 
mist and surgeon ba\'e accustomed themselvet, the order in which they aould be enwwnteiw 
describe the Ingumal canal as an indefimte by a hernia. Thb posterior approach 
space” of oblique course whose panctal con to be particalariy awlkabJe to 
itituenti are stroog repcesentations of the lay nKthod presented aace the latter tecMl^ 
era which make up the abdrunlnal wall In affects primarily the deeper abdominal u) 
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I ANATOMY 

Senal dissections were earned out in an un- 
usually favorable, muscular, white male/ and 
an accurate drawing was prepared of each of 
the several stages in the dissection In the de- 
scnptions of the important anatomical fea- 
tures thus recorded, the mnermost stratum 
will be considered first, the external oblique 
last, since this is the succession in which a 
hernial mass encounters the senes of parietal 
lammae 

a Pentoneim The pentoneum of the left 
side of the specimen illustrated is of the nor- 
mal adult disposition, elevated m low folds 
over the middle and the lateral umbilical liga- 
ments (Fig i) - On the right side, in addition 
to bemg draped over subperitoneal ligaments, 
the pentoneum is earned outward as a serous 
hernial sac which is the persistent processus 
vagmalis (Fig i) Through the serous layer 
are visible the Imea semicirculans, rectus mus- 
cle, mfenor epigastnc vessels and the Ime of 
the mguinal ligament— the muscle, arterj', and 
ligament boundmg the tnangular space (of 
Hesselbach) to the lateral aspect of which the 
hernia protrudes 

b Prepenioneal tissue Through much of 
the ingumal area the layer of prepentoneal 
connective tissue is of cobweb-hke texture, al- 
most devoid of fat (Fig I, left half) Within 
it are imbedded the several umbihcal liga- 
ments, and the mfenor epigastnc vessels The 

^The apeamens are adult white cadavers of avcracc height and weight 

’In addition to the desenpUons presented in the legends the following 
comments on the dissections may m of Interest to the reader In Figure i. 
for service in topography the pdvic and penneal structures are included 
in the drawing in the pelvis urinary bladder prostate (h>'pertrophic 
sectioned in the plane of the prostatic urethra) pelvic diaphrapm obtura 
tor Intemus muscle alae Isiiiopubic rami acetabula. etc- m the pen 
neum urogenital diaphragm (superior to which the dorsal veins oi the 

n is enter the pelvis) erectile bodies (with muscles) at the level of the 
b of the urethra- TTie most inferiorU placed layer is the fasda of CoUca 
(deep layer of the penneal superficial fasaa) Structures situated eitcr 
nal to the pelvis have been removed The outime of the margin of the 
rectus sheath the boundaries of Hesselbach s tnandc are seen In 
ure 2 the unnary bladder has been drawn backward to expose the pubic 
part of the bony pelvis the obturator vessels and the pubic branches of 
the obturator arteries The pcHic diaphragm is included in the area 
illustrated but not the structures Infcnor thereto In Figure 3 the blad 
dCT and prostate (with large plexifonn veins) ha>'e been excised to show 
uie important bony structures In the anterior part of the pelvis Further 
in removal of the oDluiator and superior diaphragmatic fasciae the pubic 
portions of the le^^ltor am and obturator Inlcmus have been exposed on 
both sides the pubic sjTnphysis mfenor pubic rami and pubic arcuate 
ligament are shown also the dorsal penile \cin in relation to the arcuate 
hswT^ent and the transverse pelvic hgament The bulb of the urethra 
(marun^ the le\xl of the superficial penneal compartment) remains as 
^J^dditionol landmark, Vessels have been removed except for the fol 
pwts of the external iliac arteries and veins upper reaches 
of the infcnor epigastric artenes with branches laterally to the muscles 
of the inguinal w^l dorsal vein of the penis (at the pubic arcuate Iiga 
ment) wterial plexus (left side) from the pubic branch of the obturator 
art^ In Figure $ the urogenital and pelvic structures ore also remov ed. 
In order to demonstrate fundamental bony relations s> mphysls and rami 
Uup^or and inferior) now freed of muscular and aponeurotic attach- 
ments 
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prepentoneal layer, along the pelvic wall, is 
considerable in amount, traced outward from 
the abdominal inguinal “nng” it is lost in the 
proximal part of the inguinal canal In many 
specimens, however, this funicular contmua- 
tion of the retroperitoneal tissue is appreciable 
m amount, forming a lobulate collection deep 
to the internal spermatic fascia, m bulk it may 
then equal the combmed mass of the other 
constituents of the cord It would, assumedly, 
constitute a resilient tissue easily compressible 
under pressure of an advancmg indirect ingui- 
nal hernia 

c Transversus abdominis muscle Thetrans- 
versus abdommis muscle is almost universally 
described as formmg a superior boundary for 
the mguinal canal, its fascia a posterior wall, 
the fascial layer which is invariably desenbed 
is the internal investing, or transversalis, fas- 
cia, the thinner external laver is disregarded 

In the specimen herem illustrated, the trans- 
versus abdommis, as usual, becomes aponeu- 
rotic and fascial as the mgumal canal is ap- 
proached (Figs 2 and 3, cf Fig 5, MeVay 
and Anson, 1940) , the lower part of the trans- 
versus (1 e , the area at the mgumofemoral 
border) is totally fascial, no aponeurotic fibers 
being seen in the part prolonged upon the 
cord The layer is so thm that the yellow fat 
prepentoneal is plamly visible through it, m 
spite of the fascial character, it is removable, 
as a whole layer, from the fat 

In the standard accounts the transversalis 
fasaa — which is the mtemal one of the two 
mvestmg fascial layers of the transversus — is 
treated as if it were the sole contnbutor to the 
internal spermatic fascia Yet the thmner ex- 
ternal layer of mvestmg fascia contributes part 
of the substance of the latter, although to lesser 
degree, the external mvestmg layer is tradi- 
tionally disregarded, assumedly because, in 
the course of regular dissection, it is removed 
to expose the muscular portion of the trans- 
versus 

In the current specimen the transversalis 
fascia is a strong and definite layer on the in- 
ner aspect of the transversus abdommis On 
the nght side, earned into the mgumal canal, 
It forms a fascial diverticulum situated just 
lateral to the mfenor epigastric vessels (Fig 2 
nght half) , this is, of course, the tubular pro- 
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(in Ictmal t^Kct <d tW tstenat ahAwfa^l i9 perrtown* ud pmantcosJ neerc 
O** CIotm (MV tbe («AM ) Tb« pehb hu been torooux Mctnwct. UmIjdv d Mctloe [«**W 
Orncfli tlMtacbMc, MVtftbak.B»l iKbklraiai Oa (bcHfil (Wren/) Odr tbrpentoBfva k 
BUAft oe tW left (Mm^ ode it k>« brve rannrd locxpoM Ifa* ;rr 7 ietUBcai IkTrr ia Uck Qe 
tbe dsbCicil bfConU. Tba prvpvrrUacvl kjn W Wvb i ujj i a rd <ai7 akcf Ilia emw kt tW 
iaferkr qdiwit t r ertor Thnorb a (riictil «lik) arv kiUr i nua anEic, mlaUr tpigutiK 
artOT. tcMB agak w darit The ibac Uan «f the frraliT pd ■ bai bevn Irrvd {ron indr m 
kaa, ukeviM the tkfn preprrttooeal kro fran (W aWk turta TV rmtxnram nstflD* eo the 
rlfht kaD at the uaiw mfaea d the srfaaij bladder ee tV left tia roca Ua e d pnpedteacal 
aM ndoprirk faacw lajcn aiv t ipu aed 

k)Dgatkm ol btcmal fpermatic fuda dBalcd 
In bemiaJ protroaion iledtallj" it b carried 
upirard in the midlhie u a thickcpcd, pointed 
proccsi the admmJculuro ^Ttere the tiana- 
vTnalis fascia reaches the lateral marglo of the 
rectus musdc it splits to form the rectus fasda 
3) It Is easn\ dksectable from the mus- 
cle b the area below the tcmldrojlar line 
bowe^Tf It cannot be easD} separated as a 
dutinct laper frocn the aponeuroib of the 
transvcmis cither along the lateral border of 
the rectos abdominis or upon the latter musde 
itself aboiT the le\Tl of the semicircular Ibe. 

d InUrnal oHifve mmsdt The krrrer m 
guinal part of the btemal oblique — with the 
subjacent and corresponding portion of the 


transiTnus abdominis— trisei frtm the 
•oas fasdal tube not from the inguhul Gp 
meat (Mc\ aj and \nioD 1^40 Figs, i andj) 
The attachment to the Ingubai iigiinnit b 
accomplished onlv through the faidae ahfch 
cover the loosed surfaces of the inuscle tod 
ligament. The musde fibers imrally dcsceDd, 
doseli grooped 00 the posterolateral 
of the spermatic cord It Is eireptxmal to taw 
more than a remnant 0/ thu stratoo 

ascending on the medial side of the cord to a 
pablc iosertloQ. 
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Tig 2 Abdominal «all from nithin transversalis fascia The prepcntoneal tissue has been re- 
moved, the transversalis fascia and ibopsoas fascia exposed 


On the nght side the layer is displaced from 
its natural site, lengthened to mvest the pro- 
trusion (Fig 4), as if mcapable of excessive 
prolongation, the muscular fascicles are car- 
ried but a fraction of the way, the more resil- 
ient fascia through the full extent of the tes- 
ticular descent Just as the investmg fascial 
layers of the external aponeurosis are protruded 
between crura, so the comparable layers of the 
internal muscle are stretched between adja- 
cent muscle fascicles The cremasteric fascia 
IS, then, a definite sheet, not merely an areolar 
filling— so definite that, although muscle fibers 
arc commonly sparse in the cremasteric fascia. 
It remains as a laver so rcadilv separable that 
It IS demonstrated m \artuall} all student dis- 
sections 

c Rxlcrnal ohhque muscle It should now 
be clear that in a consideration of the three 
abdominal lai ers, a sharp distinction must be 
drawn between the musculo-aponeuroUc and 


the fascial elements, failure to do so accounts 
for the ambiguity of some current descnptions 
and for the incorrectness of others Although 
muscular fascicles and aponeurotic bands may 
termmate rather abruptly to form free mar- 
gins, the associated fascial layers continue un- 
mterrupted to bone, aponeurosis, or other fas- 
cia, when drawn away from its onginal site, 
each stratum maintams its contmmt)’^ with the 
undisplaced portion of the same layer Be- 
cause these simple concepts are not carefully 
regarded, the true nature of the subcutaneous 
inguinal ring is not made clear m some text- 
book descnptions 

The mten al m the aponeurosis is tnangular 
in outline, any annular character is due to the 
presence of fasaal tissue The cleft, m the 
authors’ expenence, is elongate, not uncom- 
monl} extending superolaterally as far as the 
muscle belly or even to the antenor supenor 
iliac spine 
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>l( J \Ma(mImft]nl.cMitm>rdtm*verw>«bdacilid«BaMfe&>darioMTOktadtWLi^cn>- 
trSjotiai to iprniiiUc cord nx in— wi—lt* f i n i h«j hif« rwwoti-H fm«w tmih tW On Uk H|[it 
fUr ■ rtrfrtir oBjr (tic (iivii lu cbikadmi oPcV ha* bm rat n*> b \ ibaprd ura. ciji n an n ihc 
btrmalotifiqae \t the lalrrwl border of (be right rrrtwmxlr isdM haa fam cat lo npD*r Lheb^rr 
ol rectM tu^ frterhed froei tba ttu*\(TMli>l hlcti pa*n b rran ol the node The him iiah tl 
(be truevrmfBxdUIlj) b btact. aad b datufoWialiM (me the 1*7^ of reem Cerda The trvmora* 
ha« been ■mkrij cat ao (be teft dde. ad ri iOooe l ly (he btema] otbqae » CTrt eaey E» \-ibtfed;^CE 
■ear the uterbr nperkr ipcoe thuawe (he Bro«colM part af tW citen>ei etibgoe. and ttx fanatu t»- 
ciai Ufm oa tbe abootaiaal •Yiert ef caa of (he Bodo The dicfiaaaj axada hn bm tnoetH Cnxs 
the Qiac leaaae eaerpt orar Utc (aggcaa] bfaaicat The tiaoieclfd (-rtcTraJ diae laarii rr«t apm the 
Qnpaaa* erf cairh ride 


The fupcTior crotmJ and the oelghboniig 6 
bcT* jprtad out rvmJf upon a flat aorfaee ol 
pubtc atUefunent there fa no n’ideace o( mar 
{pnal tluckemng orof local dompnif' tfaefront 
of the pabii, i^enor to the le\Tl of the crest, 
li aboHy co\‘eml b\ aponeurosa (Ftjt i Ao- 
aoQ and Ashlcj descriptions rm 

phasize the coocqit of crural boundan of a 
tnanjpjlar mtercolimmar space but ahenthe 
rupe^r crus fa cut and turned aside the at 
tflchments of the crum arc iboim to be tor 
prfaloglv far apart, the external onfice brood 


when the boruontal dfatance fa consJdcrrd 
{F% 3 Anson and Aibfrv wO 
rlor crus attaches along a One on the front of 
the pubic bod\ se^Tfal centimeters tnfn^ 
to the le%Ti of the crest (ahen the obCqoe ^ 
tance betwem crura fa an f r cai®f* 
the trans\crse itis\ be as great u c® ) 
The onhee therefore CTterxls almost to w 
symptN-iis \M)en le%ittd b% a hc ^tii^ gg 
mass, the lupcrtor crus would be 
constricting land oo the anternsopenor aspect 
of triangular osseoaponeurotic foramen- 
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Fig 4. AbdominaWaU, continued 
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temal invesUng fa^ia a'capt muscles\ave been excised to show the antenor layer of 

entirely removed, the j rectus fascia have been removed except at the attachment 

the rectos ^ ^1 spermatic fascia is present as a constituent of the hermal sac The 

along the pubm crest The intetoals^auc ^ ^ ^ attachment The 

tomc^aTpar^f the internal oW^que is chiefly fa^al The tnangular cleft in the external obhque 
ai^ntorosE of each side is demonstrated (margins indicated by arroa s), as is the thm fascial layer which 
crosses the space m the aponeurosis 
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flf <S EipcaOTC, b tm mtttpjpd 
ot tbvfbottxnssltWsbdaftJcUnra^rbi. 

Bwdaa 1 xM 3« (MmUUcm to 
1*7*) *maluhui th*t pwpr-tfd, enkah b 
Uae cwmrt inlcV Tb* c/ U m bcW* 
fa« bm retncud. tbc pentcmn W km 

tlapbcn) b7 bbet <l/»rctiw. Br tikjncei- 
nfi tW rini k rmwd mnriiniaw*^, *• 

tixm tot the toDiT»to# nmtMW »bfci *n 

t*«cklnl with the fthdmbU t*[ eitrfwl 
Skc e^K* o they Bctr tW tniiwj retoJ tb 
««lni}pran^{tf tWi>crit>*eoto. tieipeiBttr 
r«eb ud the dactDi detfTTM M the? rwMnr 

t ton* the nvd the bfenar ndptf^ \r>A 
ulherhe tathesxdial bdccJ the^iaW 


Tie mhcrrot weatnou in the arts of ebc 
cubcQtaneous tngiiiflaJ rtog'* U not due to a 
UcJl of gben medaiih Strong &• 

ben of tUs tvpe are not placed w\th aucb te- 
ftiicted tod (Mhmte dbtrfbutioii, tmuU> betog 
lod^ In tbe outer layer of mrettiog faacta 
of ^ external obligoe aponeuroiU ab^e mod 
to tlte medial aide of the apooeuroUc deft 
(Mc\a% and Anaon 1940) It is tbegme^ 
fasda, oot tbeae ^>edal fibm vtucfa forma the 
fimJcoIar anering The intercroral fiber* are 
qtiiteaabsldiary tod arc not carried dovm aid 
on the cord 

Tbe fajoa at tbe aponeurotic tuatus U not 
rocrel) external fat\‘eatiijg (Innommate) fascia 
It is b tUmtnflr in Origin cotisistliig of an inter 
nal m\Titlnfl layer as irell the tivo fused back 
to-back Thus fused as an tatemural or inter 
CDlumnai fascia, tbe tingle {amjoliied) law Is 
prolonged upon the cord as the external ^jer 
matJCfasda- As alreadt slated tbeseparalHt 
definable intercruinl fibers do not exteod m 
their datrfbutioQ to the meditl area 0/ the 
aponeurotic dc/t and, conscqtseallt do not 
contribute to the lubstance of the funicular 
tube in fact, tbe intercolmnnar fascia u thin 
nest near the ntc of proionpatBo Thrtmean* 
that there is regulanv an arm of weakness be- 
tween tbe aponeurotK crura inhenitatnig the 
mas* roe relv tepniates further the crural bound 
anc* of a irian^lar aTranbose em'ering tis»oe 


is fasdaJ only (Fig 5) ' Having widened the 
thfn fnnladar "sac” formed by ertcmal iper 
matk fasciA. tbe hemUl mass pushes outwinl 
thiuugb tbe btercrural space tbe strong enn 
then tend to rttura to nonoal postioa, mth 
tbe result that the external fasdal ttc, the 
coniahjcd sacoilsr cnifrinw denred from the 
focemivH) deeper abdotnJDal itnta, and tbe 
true bemlaJ cootenti, sre damped betarrn 
columnar (croraJ) “hgaroenU (see Fig# r and 
» Ashley and Anson 1941) Therefore not 
only does the fasdal part of the cttrrnaioWlqBe 
cooatUufe ao inefBoent barrier against heniW 
protrusion buttbemarginalaponcurotichaDdr 
are readfly displaced to permit of egres*. 


IL sraociT 

Tbese anatomic studies afforded a better 
understanding of tbe structural relatioos as 
encountered m a rttroperitooeal af^iroact to 
tbe inguinal canal and coavinced us dia' “ 
pnodple any operatxm which effects a hlcn 
Ugatioo and mwnnl 0/ tbe bernlol ttc, cio«rr 
of the » called abdomlnaUnjrulnal ring 
a rwiaflce of any tnoma to tbe transrcf^aB' 
fascia, or other structnres about the tngu®" 
canal u fundamcntalJi soond Acnwdmri) 
a technique was planned In » hich tbe low tuM 
«•* “S ito k* W 
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Fig 7 Technique for the repair of indirect inguinal hernia through Ion midline incision A, Skin incision, 

B, incision through the fascia adjoining recti muscles, C, Separation of the left rectus muscle from the 
pentoneum by blunt dissection — the muscle is retracted laterally to eirpose the inguinal ligament, the 
structures of the spermatic cord and the abdommal inguinal hiatus A tape encircles the cord to aid in 
identifymg and separating the hernia sac (small hydrocele of the cord is present) D, The sac, ha\nng been 
dissected free from the spermatic cord, is now opened, E, high hgation of the sac is completed and the 
sac IS excised, 2 mtemipted silk sutures have approximated the transversahs fasaa in order to reduce the 
size of the abdominal m^inal rmg (the loner leaf of trans\ ersalis fascia is obscured by adipose tissue), 

F, The fascia is closed with interrupted silk sutures 

line incision descnbed by Henry is used (Fig 7, 111 the lower field, in which case it is carefully 

a) , this is earned doum through the rectus fas- pushed ai\ ay from the overlying structures 

cia at the Imea alba (Fig 7,b) to thepento- The lateral dissection is easily accomplished 

neum, the latter being separated from the pos- because of the loose areolar tissue between the 

tenor surface of the rectus muscle by blunt pentoneum and the rectus muscle w hich sepa- 

dissection The unnary bladder may appear rates readily The dissection is earned as far 
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AS the Inguinal Ugaraent In order lo eipo«c 
•dequi,t£l> the abdomhiai lnf!:ulnal openiog 
^Nllh good relaxaUoQ of the abdocoinal mu>- 
des t£i rectui mmde oov- can be retracted 
UterallN thta e j poriog the “ring,” which fa 
Idatihed b> k»CBtfaig the inferior epigastric 
%TBeli (Fk 7 c cf Fig 6) it h aeen to be 
saofli the uigtimaJ Ugamenc from the fectoraJ 
ring io relatkxiahip to which it lies fiU^tly 
Aotc^r aiKl lateral The hernial cac b casQy 
recognlxed os it enters the mcxunal ctnaL Oc 
caitoiull) it is necessary to ligate and di^'ide 
the cjHgastiK \*esvU which rot) lie tcroas the 
inferior margin of the ring in order to facfl 
itate mobnitttioti of the nc. Gentle trartkn 
on the sac at the levd of its junction with the 
peritoneum, together with combined blunt and 
sharp dissection, results m its eu\ separation 
from the other cord rtruettrres in the canal 
(Fig 7 d) A sac which descends mto the scro- 
tum or ooe ajBoaaled with dense adheaions 
ma\ offer difficult) In such instances rt may 
be necesiarv to section and lea^T a portam 
of the sac \fler tea»\‘al of the sac (Fig 7 e) 
the ibdomlntl inguinal hiatus b closed with 
two or three mteiruptcd sill, saturcs whidi 
tncreli approtimatc the traim-ersalb fasda 
acn>.a the opening (Fig 7 e) It is frit that 
unless the aperture is so large that it coenes to 
ttnderiic the sabcutaneous inguinaJ apcjdng 
thus producing In effect a dlr^ henua, the 
obliquItN of the angle b> which an% secondary 


peritooeal protnision would have to enter the 
Dcwiy dosrf abdominal ‘ring together iith 
the strength of the intact wall are sufficient to 
Insure against anv danger of recurrence. The 
operation It coodutJed bv the suture of the 
fascu In the mldlbe (Fig 7 0 and the ap- 
premmaUon of the tndsed ddn maigini sith 
interrupted iflh sutures or ^licbri cD^ 

The advantages of such a procedure arc ler 
era! motcctxiQ b offered against r e nu T CMf 
affordinltn the avoidance of dbtortiontnmns 
and the fonnation of scar tissue in the vDloer 
able inguinal am the techniiM itself b modi 
rimpSer than that cmplojyrd In the orthodot 
meusods for repairing an Indirect Inguiaal her 
ma the procedure can be carried out more 
rapidh there is little danger of Inhuy to the 
Ilioinguint] nerve and to the structures of the 
spennatH' cord finollv thereblessEhcIIboodoi’ 
wtmod Lnfectkn than with an inguinal bchioo. 

U should be pointed out, hororr that the 
operaUon has erruin Untitatioas. Otnimlr 
nicfa a ewthod of repair ts irosatisfactor) iora 
direct inguina] bernU and for a lariT indirect 
benua in which the on£ces oi the canal base 
beccne so dilated as to create a window in the 
mgamai wall The latter should be reeDgnited 
and repaired In the same reanner u a direct 
hernia. Good reUtattOQoI the abdocrunalwalD 
u cssratLal to adequate exposure «bn the 
rnldliDe approach b used hence the use of ga 
aneftheJaa Is excluded Nosocam Infiltratjoo 
anesthesia offers greater difficultv than it does 
with the mgulnal approach because of the oe 
cesait) of infiltrating a much wider area. The 
danger of entering the pentoneal cavity might 
be considered an ob/eakm to am ret roped 
toocai approach. However we are 0/ the cpin 
km that such an accident is not of seiioui fan- 
poitanct in onl> one of our ca«es war the 
peritoDCum opened and this was repaired 
once with no aubiequent dbad -antage to the 
potienL 

W e have operated upon 1 1 patients dur^ 
the past 1 iTori using the tedinique desoibed- 
It IS appreciated that aueb a Bnall serirt ol 
cases ooJ\ 5 of which ha t been foOowrd for a 
Year con hard!) be entered as proo f of tha 
method superiority oitt other pfocrdnrei- 
HoweiTT a number of interesting ob-erva 

tlons have been rnade In following this gmup 
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winch desenx recognition (Table II) x\n cl- 
derh obese male (Case 3, D P ), was operated 
upon 14 months ago under spinal anestliesia 
for a large right indirect hernia, on the third 
postoperatu c da\ he de\ eloped Upc MI bi- 
lateral lobar pneumonia, there follow ed 2 w eeks 
of \nolent coughing w itliout damage to the re- 
pair and when he was last evamined, i ^months 
after operation, there was no eiidence of re- 
currence Vnother patient (Case 2, C H ) was 
operated ujwn for a scrotal hernia, and it was 
neccssare to leave the scrotal portion of the 
sac because of dense adhesions, when last ex- 
amined 12 months later there was no eM- 
dence of hernia or h\drocele although this pa- 
tient has been at his regular work (manual 
labor) since the second postoperatu c month 
The \oungest patient in the scries was 4 i ears 
of age, the oldest, 62 All cases have been ac- 
cepted without regard to the size of the ingui- 
nal “nngs,” although it is felt that the proce- 
dure should not be used m cases in which these 
apertures have been dilated to a condition 
which constitutes a direct opening m the ab- 
dominal wall There ha\e been no recurrences 
in an\ of the cases followed for a period bc- 
}ond 3 months (2 patients recentlj operated 
upon have not been re-examined) 

CONCI USIONS 

A re-study of the anatomv of the inguinal 
canal bi means of dissections which begin 
with the abdominal inguinal hiatus and pro- 
ceed through the successiveh deeper lavers, 
indicates the accessibihtv of a hernial sac from 
a retropentoneal approach and serves to re- 
emphasize the importance of the peritoneum 
and transversus abdominis layer and the Irans- 
versahs fascia in determining the strength of 
the abdominal wall about the inguinal canal 
In the specimen illustrated — and in many 
others examined during the progress of labo- 
rator}^ study— the inferior part of each of the 
abdominal lavers is found to be an almost to- 
tally fascial area, aponeurotic fibers and muscle 
fascicles are sparse in the lower inguinal terri- 
tory The transversus abdominis and the in- 
ternal oblique are there quite uniformly thin. 
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while the external oblique is locallv weak at 
the mtcrcrural hiatus in its aponeurosis, these 
strata, wiUi the preperitoneal and peritoneal 
laicrs, all arc to a degree attenuated where, m 
the form of funicular investments, the\ arc pro- 
longed from inguinal to scrotal level as a set of 
concentricallv lamellated sacculations WTicn, 
in a case of indirect inguinal henna, the inner- 
most or peritoneal, sac is occupied b} herni- 
ating intestine or omentum, the other saccular 
extensions share m its dilatation , as a conse- 
quence the w'all of each sac is stretched, the 
abdominal orifice of each is dilated and dis- 
placed 

In the restoration of an adequate parietal 
barricade to hernia the serous sac is, of course, 
the fundamental anatomical element, its space 
is the onh true inguinal “canal ” Since its 
congenital presence offered the initial route for 
hernial progress, its obliteration logically con- 
stitutes the primars step in surgen of repair 
Turthermorc, in carrying out the ligation of 
the peritoneal sac, that method would seem 
most rational which brings minimal distor- 
tion and stretching to ovcrlj mg panctal 
laeers which hayc alrcadi been inordinate!}^ 
stretched 

A method of repair for indirect inguinal her- 
nia w’hich IS designed to preserye intact the 
transversalis fascia and other structures about 
the inguinal canal, and which simplifies high 
ligation of the sac, is described To date ii 
patients have been operated upon, and of these 
6 have been followed for a period longer than 
6 months with no evidence of recurrence We 
believe that the operation is anatomically 
sound, and we are confident that it provides 
certain definite advantages over the conven- 
tional methods 
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FURTHER STUDIES IN GYNECOLOGICAL ANATOMY AND 
RELATED CLINICAL PROBLEMS 

ARTHUR H CURTIS, M D , F A C S , BARRY J ANSON, Ph D (Med Sc ), 
and FRANKLIN L ASHLEY, M D , Chicago, Illinois 


I N continuing a re-study of the female pelvis 
and perineum in relation to the modem 
practice of surgery, additional anatomical 
features of gynecological importance have 
been established Since many of these features 
are quite evidently not known to anatomists or 
surgeons because of dependence upon stereotyped 
accounts, the authors bebeve that a record of 
their experiences should prove serviceable 

In this third contnbution concerned with a 
further study of the female pelvis and penneum, 
fifteen hfe-sized drawings were prepared by Tom 
Jones from three specimens ^ Each drawmg is an 
exact portrayal of the anatomy of a particular 
phase of the dissection, and none is a composite 
picture 

I PERINEUM SUPEREICIAL LAYERS 

The superficial fascia of the permeum is fatty 
and IS divided by heavy bands of fibrous tissue 
into lobules The bands, in attachmg themselves 
to the deep membranous layer m the urogemtal 
part of the perineum (Fig i), render it difficult to 
find a definite plane of cleavage 
The fatty layer is relatively thm in the anterior 
part of the urogenital subdivision of the penneum, 

\ contnbution from the Department of Obstctncs and Cjmc 
colopj and the Department of Anatomy (contnbution Anatorav 
No 325) Northwestern Unncrsjtj Medical School Presented 
in part at the annual meeting of the South Atlantic Assoaation 
of ObstctriCTans and Gynecologists Richmond Virgima Febru 
ary 10 1940 in part at the Annual Meeting of the KentucLy 
State Obstetrical Soaety LouismUc Kentuckv September 30 
104 * m rart at a meeting of the New York Obstetrical Soaety 
New \ork City No\ ember n 1941 certain of the anatomical 
features were presented at the 1941 (Chicago) meetings of the 
\mcncan Vssociation of Anatomists April 9 1941 (abstract 
\nat Record \ol 79 no 3 suppl no . pp 4 and s) 

* \s m prcMous contributions the accompanMng illustrations 
are two thirds actual sire Speamen 1 (Figs i to 4) was a while 
female to years of age of a\crage height weighing about 90 
pounds embalmed Speamens 11 (Ilg 5) and III (Figs 6 to 15) 
were also while of approximately the same age ct cetera All 
were cniirLU free from gross pcKnc or penneal pathologN In the 
current and m the preceding study (Curtis Anson and Beaton 
lojo) specimen III was employed for lo and 7 illustrations 
rc^l>ccH\cl\ higurc 0 of the current set continues the dissection 
from Figure 7 of the earlier *^ncs These two sets of illustrations 
con. litutc an atlas of mu^culofascial anatom\ extending from the 
iwnloncum on the pcKic aspect lo the superticial perineal 
musde^ on the pcrmcal as^t of a single female «;pecimen It is 
the belief of the authors that such an inclusi\e treatment of an 
anatomical r^ion in one speamen is unique Specimen 1 was 
U'<d in the detailed 'tud\ of the superticial strata speamen II 
lor special dissection of the external anal sphincter 


but It increases in bulk as the base of the urogeni- 
tal diaphragm is approached (Figs i to 4) The 
greater bps are mound-like (Fig i), the elevation 
on each side being due m large measure to the 
presence of a fatty diverticular extension, into the 
labial tissue, of the inguinal superficial fascia 
(Figs 2 and 3) 

The prolongation is tapered and bluntly pointed 
(Figs I and 3) This fatty process hes against the 
deep layer of the superficial fascia, therefore, m 
palpatmg the deeper penneal structures, the bulb 
of the vestibule is not felt, it is masked by the 
presence of the more superficially placed fatty 
process,® which is definitely demarcated from the 
surrounding tissue in which it is embedded, re- 
semblmg a finger-like bpomatous tumor Into it, 
for a short distance beyond the level of the sub- 
cutaneous ingumal nng, all the layers of the m- 
gumal parietes are traceable as exceptionally thm 
investments (see Anson and Ashley, 1940) It 
contams the round hgament, which is, however, 
soon lost m the tissue which houses it 

The deep (membranous) layer of superficial 
penneal fascia is as distmct from the ox'erlying 
fatty pannicle as the correspondmg abdominal 
layer of Scarpa is from the layer of Camper (Figs 
1 and 2) The deep layer of superficial fascia is 
firmly attached at the sides along the ischiopubic 
rami, behind it fuses with the mfenor fascial layer 
of the urogenital diaphragm, m front it is con- 
tinuous, over the pubis, with the la>er of Scarpa 
on the abdoimnal wall The layer is complete, 
usuallv, save for the presence of small hiatuses— 
placed chiefly at the dorsal margin for the trans- 
mission of the chtoridal branches and tnbutaries 
of the pudendal arteries and veins, posterior labial 
xessels sometimes pass through lesser hiatuses 

11 PERINEUM SUPERFICUL COXIPARTMENT 

On the next deeper lex el, w ithin the superficial 
perineal compartment, hes the mfenor penneal 
fascia (of Gallaudet), it is a thin, jet clearlx 

•Thefatu proce-sisS 5 cm long (measured from its root at the 
subcutaneous inguinal nng) it 15 i s cm wide at the midpoint 
It extends postenorlj to a point opposite the hinder limit of the 
\-cstibule Its lailure to turn medialward in the area between the 
\c 5 tibuleand the ana) orifice accounts for the indistinctness of the 
postenor labial commissure 
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separable, layer of deep fascia (Figs 2 and 3) 
Like a tjTiical deep fascia (e g , of thigh, at A, m 
Fig i), it can be lifted awav from the bulbo- 
cavemosus and ischiocaveniosus as a thin sheet 

(Fig 3) , . , . ^ 

Internal to the infenor perineal fascia just 
desenbed, munediately mvesting the bulbo- 
cavemosus muscle, there exists a much thicker 
layer which constitutes a rather loose sheath for 
the muscle (slit longitudinall> to A' m Fig 3) 
As determined by an evamination of microscopic 
section, this sheath is chiefly fibrous, however, it 
contams scattered fascicles of skeletal muscle 
Apparently this ample sheath, not merelj the 
muscle enveloped bj it, is employed by Martius 
m his opieration for relief of incontinence due to 
destruction of the urethra 
The deep layer of the superficial fascia forms 
the floor of the superficial perineal compartment 
(Figs I and 2), into it are implanted fibers of the 
external anal sphmeter (Fig 4, cf Fig 5) The 
roof of this compartment is the infenor fascia of 
the urogenital diaphragm (Fig 4, cf Fig 8) 
Smee the two fascial lajers (and the deeper ele- 
ments as well) are attached directly to both sides 
of the pubic arch, they, with the external anal 
sphmeter, form a shng-hke support for the pelvic 
organs which is auxihary to the pelvic diaphragm, 
the shng is narrow behmd at the coccygeal attach- 
ment, broad m front of the ischial tuberositv 
(Figs 8 and 9) Within the superficial penneal 
compartment are contained the bodies of erectile 
tissue and superficial penneal muscles which are 
related to them, the muscles are, on each side, the 


Fig 2 On the left, the superficial layer of the superficial 
fascia has now been exposed by reflection of the skin, it 
has been incised longitudinally where it covers the labial 
portion of the diverticular process (at star), the width of 
the latter demonstrated by retraction of the margins of the 
mcisiou On the nght, the deep layer of the superficial 
fascia has been cut, the flap turned lateralward, to show 
the inferior penneal fascia as the latter co\ ers the muscles 
m the superficial penneal compartment. In the antenor 
portion of the anal part of the penneum, on each side, 
much of the fat of the superficial layer has been reraovcil 
from the ischiorectal fossae, over the front of the pubis it 
has been removed in three levels to show, successively, the 
immediately subcutaneous tissue, o, the covenng of the 
diverticulum, b, the diverticulum itself, at star, and the 
subjacent fasaa lata, c 

3 On the left side the fatty inguinal process (at 
star) has been further freed from the superficial layer of the 
superficial fascia by retraction of the margms of the now 
lengthened labial incision On the nght the correspionding 
structure has been transected at pubic level, the mera 
branous (deep) layer of the superficial fascia and the 
muscle fascia have been reflected Over the bulboca\ emo- 
sus muscle the thick fibrous investment has been incised 
(to pomt marked X) , the margins retracted Here five sue 
cessive strata arc demonstrate ( skin to muscle) 


superficial transverse penneal, the bulbocaverno- 
sus and the ischiocavernosus (Figs 4 and 8) 

I Superficial penneal muscles, vulvovaginal 
glands of Barlliolin * Within the superficial 
penneal compartment the crus of each side, al- 
though small, IS defimtely outlined, easily palpa- 
ble against the ischiopubic ramus The bulb, on 
the contrar^^, is so flattened that its limits are not 
easily discovered 

The bulbocavernosus muscles are situated on 
the sides of the vestibule (Fig 4, removed m 
Fig 8) As stated, a firm sheath of fibromuscular 
tissue encases the relatively thin inner layer of 
muscle, nhicli, in turn, closely invests a bulbus 
vestibuli Posteriorly the muscle fibers of the 
opposite sides join behind the vagmal opening 
where they meet those of the superficial and deep 
transverse penneal muscles and the external anal 
sphincter Antenorly, the bulbocavernosus di- 
xndes, the medial division covenng the so called 
intermediate mass of the erectile tissue, the lateral 
division covers the ischiocavernosus muscle 
(Fig 4) Contrary to accepted belief, it is the 
firm musculofascial sheath rather than the thm 
bulbocavernosus muscle which is of value m re- 
construction operations on the female urethra, 
such as that employed by Martius The fibrous 
tissue of the bulb and the underlymg firm tissues 
of the urogenital diaphragm offer additional 
surgical support (Figs 8 to ii) 

The paired vulvovaginal (Barthohn) glands, 
outgrowths from the epithehum of tlie urogenital 
canal, are immediately adjacent and posterior to 
the bulbs, where they he buned in cellular tissue, 
not definitely within the deep perineal compart- 
ment, as commonly described, but at the base of 
tlie compartment where the division between the 


'Ver> frcqucntl) it Is important to knou the dimensions of structures 
in the penneal compartments equally important ma> be their relation 
to palpable landmarks Since such data arc almost totallj absent from 
standard descnptions and cxces5l^*cly rare in the literature it Is thought 
northnhile to rurnisb records of this kind especially where lhe3 are 
directly referable to accurate drawings made from the dissections 
illustrated 

For snedmen I (see esp Fig 4) the following measurements may be 
recorded The ischioca\emosiis mu^le is 10 cm long i cm wide at the 
midpoint The bulbocavTmosus i» 7 s cm Jong the majcimum n’idth is 
I 6 cm (mid bulbar) the thickness is i o mm The \'ul\ovaKinal 
(Bartholin) gland IS o 8 cm long o 35 cm r\lde From the medial ex 
Iremitj the duct is gi\en off the latter is i 25 cm long It empties into 
the vestibule I ^ cm from the antenor limit i 6 cm from the postenor 
(measured along on antcroposlenor midline) The duct 15 o i era in 
diameter at the termination^ o is at the ongin The superfiaal trans 
\cr»c penneal muscle (each) 1803 cm thick (at midpioint) 42 cm long 
(to midlme from tuberositv) The external anal sphincter am Is 7 3 cm 
long (tip of coccyx to perineal bod\ ) 1 cm wide On the lateral wall of 
the Ischiorectal fossa the distance between the urogenital and the pehic 
dia;mragm is 3 5 cm (this i^ the height of the antenor recess of the fossa 
at the latter s posterolateral boundary) Along the same line the dis 
lancc from the pcMc diaphragm to the surface of the skin is6scm — 
which is the depth inadenlally of the moss of the fat filling the fossa it 
15 3 o cm from the urogemtal diaphragm (infenor fasaa) to the skin 

in spccimoi 111 the superficial transverse penneal muscles together 

are 10 s cm long which measurement is also that of the maximum width 
of^c uropraitalt^ncle Each muscle is o 2 cm thick o"cm d«p 
nnd o y cm mde fibers of the ischiocavernosus muscle extend to a 
point 3 cm beyond (dorsclward) the nttnehment of the diSa" erSs 
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eiperfiaal aod dew CDcnp«rtroenU b not dmriy 
definfd (Rg 4) Tik bo^ ol the fb^u^ k trwa- 
\TT»d> pbttd on 1 ic% el with or »h|;hil> detper 
lima the bolb panUd with Im bajc. the duct 
paulng roedkuDlcrioriv at an aaaW at ip- 
proiinutclv 75 dfpw* »iul directed il^Uy out 
ward toward the rul -a The Bartbolto ghadi 
art not palpable when nonnal, urce tf>«4r oot 
Iloa are mailed by cnrelopfrig itructorea 
3 and 4) When dbetjed, becattae Umhed 
pottenoriv and »aper6aali> by firm muaculo- 
l aada l taauei. thn enlarge In the direcuon cd 
least reaatance often to a depth of an-era) 
ccntuBeferij and exterKi antenonj pnlpthp *i 
the point of ^unetJoo of the nud^ and pmterijr 
thlrda of the x-aatna. 

The sopeiftcol traioxeTie pemwal moade 
aieoder vet definite, araea oot of the irigonal 
moacoiitare as if It were a true derivatKt llwnof 
(Rgs 4, 8 and 9 espoaed in fig 9 by removal of 
bulbs arid laanj Fosterlorl^ the atrperfidal 
trarmerte penneal moade Uea dlre^> against 
the atemal anal sphincter (Rg 8) aaterfariy It 
almosC reaches the peatenar waD of the vagma 
(Rg 9) At the eectml tendawes point the deep 
and tu p er fioa l Uutsrerse perbseal imsdes ame . 
and with them the eftero&l anal sphlocter and 
butboea 'ereosL The nperSdxi triw-csse pm- 
oesl nresde is bnpartanC as a sm^dad laodoark, 
for amind its posterior border near hs orjgia trocD 
the tobemslty of the bdedum the podendal nerre 
and artery turn upward to readi the per in e u m 


CRga. 8 and q) Here one □»> block the pudcodal 
' • - - ' 1 . 1' - desmictlaa 


nerve for obatctrical d d J rery destrtictiaa f lU 
anterior penneal branches and lamificsbons b 
resorted to for rebef of pioritos vulvae. 

Each bchloca emoaos mosde begins well back 
OQ the tu b e r o al ty of the fschhun, its hinder 
fuddes being traceable to the point at which the 
poatenor fihOT of the umgen Iml dbphragm anse 
(F^ 0) Anterioriy mmclc fibers gi -e way t 

apooeumaa ballwav between the tnbetnaitv and 
the pubic aicoate ifgament (Rg o) The mvesl 
ktg fasaa (infcrlx perineal fascia} which Ibeo 
conunoes onward covers the front of the jwbb 
(end clitoridal body in ipeameo III fig 9) On 
the abdomen It beawnes the outer bvestbg bjer 
ihto— tn . « »»<_ t w 

TWi^ n a ■! 

WiUMCiJ CH 


of the external oLUqne f>Ic\ ay and Arueai, 

The musdc and the crater In Tstbg faxfa are 
aqmrabie from the tbane of the erectile ems, 
when terom-ed (Fig 10) a erv heavy tmfc b 
etpoaed. 

2 EtKlU$ tedicj.* The x-eslfbobr hwEa aw 
much lesa vascular than cooventioral egnra 
wwld lead ooe to expect thcr are ctinpmed 
cUefiy of fibrous material resemuing tiwt of tic 
laaka tlbugmea of the teitb. Thb b in tertrd 
with iorffcal erpcneoce the erectile tissues, it~ 
pratedly ex tr oudy vascular are not more Uu 
genernoslr so, anJ CDDSt I tu t e DO partkahr barard 
at openikio. 

In aoK cd the ipedmeta (Na in) the conjoued 
bolha art not cnonccted anterkwlT with tbe roo- 
MiKdciura that b, there b no intermedia irrona 
between pairs of ertctHe bodies diflerlng from the 
amngunefit usually described, the baibt, tbo, 
do not con tribute to the format ion of thedJleta 
(cDouast specinw In F% 6, Cnrtb, igjS) the 
iafeiior perineal fsscb coi^lcteh teparatteg the 
•ett of emrlDe bodks. ihb fascial kytr d 
sp e dm en IIL forms a nanpiete ea dope (or the 
pohlc ejUt ra i rics of the dJtoddU ervra, cmcnof 
the mferior snilace of the enojojeed esrb so that 
tbe be^ of the dh orb appears merriy at as ders- 
tloo (Pig 9) b wstins tM so penof nrface sad 
reatint onoo the pubic symphyds (Pig t^) 

CGcUswa opwvd I Ingulf^ pcwlUon, the tuoa 
bectapes the bnomkiate fsscb (trusaed sreuad 
tbe ditondal bod\ In Rga 9 and 10) Tbeextnl 
to which the efitorb b Coitted by heavy flrwa 
bminae doabde* aomunts for the bet that lu 
plenfom ccclent ncrssinTis little ififficulty fa 
ucerallng injuries to the [iciij'iemil. In sane 
fpeamens (e^ spedmen HI b the cunt^ 
group) Umte b slight m tmoont, the 

fibrooj capnJe be^ the more prombent “ 
ht fToaa section b othm (c^ spedmen 1) tb 
type cf picTus prtnent b that usually Hlnstrated 
b tmbooka. 


dtWcWw • 

cB Ina tb« cnoti maMW •< tb 




m w raTV TTTW nCET conrxmtECT 

Tbe roof of the supcrficbl perineal 
menl h, at the aaine time the floor of the 
compartroeol (Fig 8) It b one of the tw tasnaJ 
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'uocr Corpus clitoridis 



M sph-nccer 
ar£ ext 


Fig 4. In the anal part of the penneum the le\-ator ani and external anal 
sphincter muscles of each side are shonTibt removal of the superficial fattj tissue 
In the urogemtal part of the penneum on the right side b\ cuttmg awaj the 
muscle fascia, the i^hiocavemosus, superncial transverse penneal, and bulbo 
cavemosus mu'=cles have been brought into vaen On the lei 'de the bulbo 
cavemosus muscle has been reflected to expose the bulb of tie vestibule and 
greater vestibular (Barthohn s) gland and duct \ntenorlv are seen the glans 
bodv , and mtermediate mass of the clitons 


laminae which mvest the musculature of the 
urogemtal diaphraggn, the fasciae’ (ofttunes as 
strong as aponeuroses), together v.ath the muscle, 
make up the diaphragm 
The urogemtal diaphragm is regularh described 
as triangular in outlme actuallv it is of quadrang- 
ular form The pouch which its fascial lavers 
forms does not completelv segregate the contamed 
muscles, smce the deep and the superficial trans- 
'erse jienneal muscles blend mediallv (Fig 9) 
The musculature not onlv serves as a urethral 
sphmcter (sphmcter urethrae membranaceae) but 
extends supenor to the coccv geal extension of the 


external anal sphmcter to a firm coccv geal in- 
sertion (Fig 10) In this respect it resembles the 
pubococcv geal part of the levator am (Figs 6 
and 7) \Mien the urogenital diaphragm has been 
entirdv separated from its postenor attachments, 
and reflected, the pelvic diaphragm still remams 
as a complete partition (Fig 12) Thus, the 
urogemtal diaphragm does not fill a defect m the 
pelv 1C diaphragm but, rather, constitutes an addi- 
tional re-enforcing lav er for support of the pelv ic 
organs 

In the specimen illustrated, a subdiv ision of the 
muscular components of the diaphragm into deep 
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traimtne ptrineal mu^ and umhral (phhKter 
h Dot appomit (Fig 9) The deep tnocecnc 
pcrfeeal naaclc of Uie nro{enit»l dapliragm cioe» 
Dot tennioatc sharply tio^ a tnuarene Uoc a 
triangotir proloctatioo puses hackaurd, on 
either aide o( the rectum deep to tbe c o ccygeal 
eitfnaion d the sphiacler anl (Fig 9) The full 
estent of thu profongatkn f tbe UTCgeniU) 
diaphram b re%taled xben the anal sphincter b 
rcn»ved(Fig 10) Tbe foacklei of tbe two aides 
con -erge Intenningic behind the anal fft and 
CTteod t a narrow coccNfe^ attachmoDt, Ij-ing 
between the anal sphincter arid tbe pelvic da 
phragtn conodcriag tha hitherto oodesenbed 
eJeraent as an integral part of the umgmhal 
diaphtagm, the latter k, u nresdoculy stated 
qnadraj^uhr oot triangular \lan) of the baA 
sard-directed Ebers fnxn tbe urogenital db 
phragm penetrate the aobataoce d the anal 
njhinclCT arotmd lU anterior three-fourths, Intel 
dJgitatiDg WTth tbeae fibers and with (be down- 
ward ontbuatioa of the leiator aoi (F^ to 
aod ti) ther fibers coothioe aro^ tbe anal 
anal to meet those of tbe oppoaitc side, tD breotoe 
m erge d in the mldllne with an apoewnrotk 
thicLerilDg Tbe btter cootinnes to Ute eoccyr. 
l>'iQg beneath tbe tphlnaei asl and eanforeung to 
its conUnr (Fig 9 d. Figv to and tt) 

In tbe posterior part ( (he dbphngm, the 
whole bfff d Qragmical mttScnbtBre ft kn>- 
uuted, partial]/ acportble into strati by jbcdcd 
pleie faaoal pbtes (Fig i) Tran av erael y 
directed fibera of the part of the ureccsltal 
dlaphia^ between the aoal and nginal email 
be just DCDcatb the soperficsal trartsverse perineal 
mnacle (Fig lol those fibers which pcua m 
oactly tra nsv erse axme are elcMted somewhat 
00 tbe anterior waD of the aal canal (Fjg . 
Icrel 1) they Ue deep to the exter^ anaJ 
sphhscteT aod the superficial transverse periueoj 
moscic Frcan a sli^tl) deeper ^e^■et appear 
fascocles which foOowing a more oblique coarse 
uhimatel) reach the sides of the aoal canal (Fig 
I lertl J) Tbe coccygeal proloogatloQ of the 
diaphragm arises from a still doeper lc%d the 
fibers, beginning pear the tnberasjty of the 
at first pua medially then, tumli^ 
posteromedlally at they ilin the anal canal, they 
coQTse toward the CDCcyi (Fig 11 levels) The 
urethra, then, reemrs a cocridtrablc irmsoifar 
support on the penneal aspect rohinctef fibers 
piM Into and in rroot of the urethra (Fia 9 to 
tr) downward npoo It (Fig j, urethra re- 
tracted) and behind h (Figs. 1 and 5 at star 
nrocoas membrane renaned) Tbe Utter band k 
a inable for nrgi^ conectloo of urethrocek 


3JI CurlB, 938) OnIbepH Ict^ 
this support a augmented br rimflu ccetTjJ*. 
twms from tbe re tc dbphmgm, the interir 
band of fibers (FTg 6, at arrow) bounding il» 
fncimsidcfabie perineopel -fc hbtui. la kb^ 
Wdmens tbe muwniUture of the tuwnutil 
diapliragm ieems to be deveiopmentailvdrfecifit 
the deep cempartroent CDotalumga rmooi ptxBf 

which ts actually boIUcr than b hs msscakr 
cootenL Our clmlcal obacrvationi, dnerttU (s 
lha feature, indicate that many ctsrt subjected 
to the ngon of childbearing are piedhposed to 
orelhial sagging because the urogenital sopfwt h 
cottenhally 

Tw deep faj-er d the urogenital dkphagm U 
distinct fmn the levator anJ amdost hxh a hrs 
(F^ is) there b no bca y a«Ul straton be- 
tween th appeaed UyYrs of rouscuhttut cf tbe 
two dopbiagim. Ahhoogh in the aiddV l 0- 
(ourtba of tbe wwllh of tbe nrtigeniul dkplinpa 
fas the anovaginaJ area tbe anal and orogrutal 
diaphragms are in appasltloa, fibers are not er 
changed between them to a notesofti/ dyre 

For a dbciaskm of tbe amicnWaadtJ i»lU 
of tbe prirk bem, wbkh are so boportant k 
tbe repah of crslcok and reclcrrie. the mder b 
referred in eariier ariides b thb renei (CartSi 
Anaon arid Mc\ay 19J9 CurtB, Amob and 
Beatoo, 940) Tbe current stody has fasprewed 
tbe aathnn forcfhiy with tbe iarporunce of the 
aupjior t afiorded by the nrognutaJ and ptblc 
diaphragms In the repair of cyitocele and rrct» 
ceSe reaffirming previous evddcnct that the 
mwulofudal coQais of tbe dscera arc tbe cfaH 
support Comparboo cd daaected milerid wrti 
c o TTCspoDdjrg tbsues £n patienti subjected *a 
cjxtoorle and iTctocek opera tloea meab the brt 
till there k cnenmoijl ereat hypertrrphy ^ lh< 
suppordng fasek In pathological cases, tbe difcrtc 
of 1^-pertrophy being in geoerml pruportiotat to 
the d^tko and extent erf the kwou- The ww 
genital diaphragto and the pubo«icC)tialp*[t " 
tbe pefne daphragm piiv a censakra^ ^ * 
the coctrof of inOTtmeocr in mitocrk £*^ 
tran s v er se mattrt* suture erf the film bl^ i 
tbe floor of the rethra (Fig i) b ad ^ ■ 
aQ cystoctle cases with rinsry leakage. In U>^ 
IixEtequcnl cases In which driljbbog 
an tppaienlK mccessfnl operatiaD, a attafseteeT 
result tna be obtamed by bGsteral WKiSpng ^ 
oftbefibeaof tbepubocoerj^em Uebnonm^ 
maintain the uieibia m eVie attachment to l* 
pnbb (at arrow in Fig 6 
In making a lateral or 
In the tearing and retrac 
bbor the of both c 


at star to Ftg >3)- 
lof^laacpiifcrtoinr 
too which tcownfuaW 
.leb ched 
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jDs coccy^s 


Tig 5 Temale penneum, specimen 
exfiosed by merely reflecting the skin 
indicated by dotted line 


II External anal sphincter, 
The position of the coccyx is 


(Figs 8 to 14) An anatomic feature of cbnical 
importance merits emphasis m this connection, 
the pelvic and urogenital diaphragms are m close 
apposition m approximately the median two- 
fourths of the diameter of the outlet lateralward 
they diverge greatly, being separated by the 
anterior recess of the ischiorectal fossa However, 
m the entire region subjected to permeal surgery 
the two diaphragms are m apposition, the uro- 
genital diaphragm compnsmg perhaps four-fifths 
of the thickness, the levatores one-fifth The 
urogemtal diaphragm is more dense and firm, and 
thicker than the pubococcygeus of the levator am 
with which it makes a surgical unit Together 
they constitute the so called “levator am” of 
clinical parlance 

r\' PERINEUM ANAL MUSCULATURE 

I External anal sphincter In a permeal ap- 
proach to the structures which close tire peh ic 
outlet, the external anal sphincter is the first 


muscle encountered, it is subcutaneous in posi- 
tion, broad but thm (Figs 5, 8 to 10) 

The muscle is an orbicular sphmeter, with a 
promment coccygeal extension commonly called 
the anococcygeal ligament Anteriorly it over- 
laps the conjomed bulbs of the vestibule, and 
into It are implanted the small superficial trans- 
verse permeal muscles It is readily dissectable 
from neighbormg structures (Figs 8 and 10) 
Owmg to the proximity of the external anal 
sphmeter to the cutaneous surface, the surgeon 
has difficulty identifying this structure at opera- 
tion, further handicapped as he is by retraction of 
the injured tissues and by pathological changes 
Although a single partial division of the muscle 
incident to hemorrhoidectomy usually leaves a 
competent sphmeter, a complete tear of the 
permeum does not, sphmctenc mcompetence re- 
sults from retraction of the tom ends of the 
muscle, and from concurrent teanng of the uro- 
gemtal diaphragm and the lexator am (Figs q to 
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tin • (r»H(rMBab>n nd bdriM ImiUj* biotlie “Nbcml. 

Utokr ;«rckoolth»pe^Kbcm)((rtla«| vrcw Inflm n dbrrtkn W nn) TIk nsocsivan 
a cxpcard bf canpWtf rr*o%ti rt ti e wii aoeal aad Bx>fl>rtix« urKtarn, ud •< Ua bacU 
lIU(o^tbep■^fa(lKkctfa(Cbefoliaor^(aad•I^aB1ilnut]oes■TlQO the btirt). TV r¥rKd 
arrow tsdScale* Ibe cBnctfcn o< nadr-Qim fe iV nrlVaJ fcvdoa c4 tV pa L cc uxipu a TV 
amha, vtfkM, aad rrctcm bare bmt traiwrtrd oau tbHr pjfels c4 ;«j«cc tVeon tV jahlc 
dMphruca Swexh cSMcrltoaa o< tV ausa •ftt i wxa tdin (Fit* ti» 0, 


j) In tbe pTDccdore of repair tlie opmtlve 
opojure of wSce b a preliminary cunHUnear 
inosloQ aioniKl tlie anot, tbe raginoperinad fiap 
tnnwd down over tbe anal aperture foQo»ed 
droectkia of tbe reUacted tbwea, all proportloo- 
ate to tbe extent of tbe leuoti. R^totiem of tbe 
mjured tphincter urogenital dbpbragm, and 
k^t r ant by futnrea anterior to tbe rcclom and 
anus b onail) made aritbout Identifying tbe dr 
taib of each anatomical coenpnoent, althoogfa tbe 
drciilartvdbpoaed firm fiber* of tbeaphiocterani, 
hidda m tbe more npeTbcial fibrota and fatty 
are in ibarp cootiast with tbe bondlca of 
longittKlnially directed W%ator ani at a deeper 
level dct*el> applied to the rectal cote 
% rtL TS pimcrcctv AXD fuararroxTM 

raauta 

In an eaiber artrde In tbb jonrnal (C rua, 
\tt*0Q and Beaton 1040) the anatom) of the 


pctrlc perilooeum and ntaema hmo «u faiS 
deaerfbed. It warn iberelo Hated that tbe jenenl 
ceDular tbwe. tbe bear) BganjentoQi wppert cf 
organa, and tbe faanal tubei co\enng tbe bttrr 
may be e\Tn more rcadlty mobflgrd b) grr* 
Mctioi} than they isua^ are » the owne cf 
pelvic aniyery c\tii b) tboac »bo etn ploy the 
tedialqne of icbaoTi dJawrtkri Oftbe'evuro 
tbaoea, contrary to TancQet * beBel (ki N « 
Stoeckel) cUnfcaJ cMdence mbtUnlhwi b} 
aoatotnic (Saaectioo ladjcata tbit the 
aenesnot merclvaa cm-erins bail tbal,»Hblne 
cootigucia areolar ibaoe attached theietci, B 
afford real tupport. 


\L TELva r«ci A.D«c»CTiaTnt 

t EMd*)Kt-icJticn That part cf the 
pelvic tajck which b reflected nwird w 
rcctnm ar»d ■agma lea e* tbe peielc frtf « 
poioCa at ahlot tbew oqtam pa* tbrreign 
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Fig 7 The same specimen, viened from the front, looking into the “parietal,” or posterior, part 
of the pelvic bowl (see inset) Dissection as m precethng figure 


diaphragmatic musculature (Curtis, Anson, and 
McVay, 1939, Figs i and 2) The covenng for 
the bladder, however, is reflected away from the 
inferolateral walls of that organ m such a way 
that the urethra receives only a partial mvest- 
ment, bemg so covered only m front Since there 
are three tubes of fascia, m succession, encasing 
the urethra and bladder, the vagina and lower 
uterus, and the rectum, there is a double layer of 
fascia between adjacent organs In each mstance 
the fascial sheath is in intimate relationship with 
the musculature of the corresponding viscus, re- 
ceiving muscle fibers from it The fascial sheaths, 
each re-enforced by muscle fibers from the sub- 
jacent coat of smooth muscle, are utihzed to 
furnish the major support m the repair of hernia- 
tions of the tubular viscera, 1 e , urethrocele, 
cystocele, and rectocele (Particularly in the case 
of rectocele, and m cystocele with incontinence, 
repair of the levator am and the urogenital dia- 
phragm are also important ) 


There has been prolonged controversy as to 
whether the supporting tissue utihzed m plastic 
repair is muscle or connective tissue, likewise, it 
has been emphasized by anatomists that there is 
no fascial tissue in these regions sufificiently ex- 
tensive or firm enough to be of service m repair 
A simple explanation suflices Wherever there is 
unusual mobility, also under pathological condi- 
tions, such as uterine prolapse or cystocele, there 
are always localized thickenmgs of the connective 
tissue This accounts for anatomists’ failure to 
discover the thick vesicovagmal supportive tis- 
sues, an “anatomists’ oversight” which aroused 
Haitian’s curiosity Blair Bell’s academic m- 
sistence that the supportive tissue is muscle, not 
fascia, meets explanation m the fact that the 
fascial sheaths denve muscle fibers from the 
hoUow viscera which they surround Here, too, 
we meet Tandler’s requirement that connective 
tissue must be associated with muscle m order to 
be classified as “fascia” and in order to yield real 
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l«rS rrmtlf p ff WM 1 tieBiM}u!km^tlKUHrlimMkMJbrr*enHittTrmortdbomtia 
bctuorfrt*! Tsmu t rtpon tkepeMedkpfcnfBUwl ifaaortrruJ ibaI Itk mnnl, Cdo, c/ 

iW UscmI n aonatj 0/ the kAator col tV tVfi hn mi pQt»c*ccjTt»l ud ilVxectTJwl jktobbi 
n DMdi rrUent I tbf anucfttftU imwU tbf l»y»T»cf my gi fc al Ui^ha Irtmmvmdl ei{»i« 
the p jpg 'a u ' tB i poiocBJ ■wicig Thch <^;(n)eat<if tlw kwr kb< «Bd ctf drterii w nOact 


tupport tboK of M who KtNT perfannrd pluuc 

r iUQoi require bo further evid«« in proof c/ 
pretenct of vapportive fucta tomdenU> 
ttroDc t hoid &nnly uid permaoailJ) In paUenta 
with qntocete aod uterine pcoUpne. 

The ttboeroua connecth-e time (tefa Bubseron) 
b of a tooee amateDO on the inferofaterai nr 
face of the urmary biadder (CortEa, Aiiaoo and 
Beaton Between the fascoi cmcrioic o( 

the bladder and that of the uterine cen-u and the 
ajina ite teia coonecta the faida of there 
•UTKtnrea fiitrdj tocether >Tt fa aeparabk b> 
bfamt dtreectioo whm it contribute* to the nh- 
naact of the pfflar* of the bladder In darectfng 
b et a' ceo the two sorfacc* In cooiplrte hyiterec 
tom j In thoae care* In n hlcfa there fa rto pathoiog 
ical thicheninc of the faada, the faadal aheath ^ 
the mad it* t k, depmYd of the support 


f the ctn-icoYtginal faack a ilh ft* lek, fa eftre 
hnordouxly »hm, aa may be demon'trated 
through the aanpie ejpedknt of pee^^wrstne 
mstiUataw of mtutieoe bioe sohitino mto the 
crept} bladder 

I Prhw i ^ir4[m anariu/nf wawirr 
When the nperwr faida of the pd fc tfiipte**® 
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Tit, Q In the anal Inanclc the external anal sphincter has liccn freed somewhat in order to show 
the cocc> Real extension of the urogenital diaphraima In the uroj;enit d triant,le the followanp superfinal 
structuresof the perineum ha\e Ireen remoecd the mtejpiment and t lie subcutaneous tissue the mucous 
membrane of the sestibular walls, the xe-stibular bulbs (no intermediate mass present) the inferior 
fascia of the urogenital diaphraRm some of the more superficial fibers of the urethral sphincter and deep 
transverse muscles which were attarlieal to the inferior fascia Sliowai are the followanR the muscles of 
the urogenital diaphraRm, roof of the vestibule, with the vaRinal and urethral orifices a portion of the 
transverse liRamcnt of llic pelvis the IkhI) of the clitoris the inferior penneal fascia as it invests the 
ischiocavcmosus muscles and covers the front of the pubis the medial (Hirlion of the supcrticial Irons 
verse penneal muscle's (slump on left elevated to demonstrate fusion at the central tendinous iHiinl of 
the penneum) The transverse lijrament of the pelvis (i c , the nntcnorl> fused fascial Injcrs of the 
urogenital diaphragm) is concealed h) the puhic sjmphvsis 


has been removed, the muscuhturc is brouglit 
into view (Figs 6 and 7) The muscles are dis- 
posed in two pairs, levatorcs am and coccvgci 
The levatorcs occupj chiefly that part of the 
pelvic outlet anterior to coccyx, the coccj'gci that 
portion of the outlet behind (and above) the 
terminal elements in the vertebral column (Fig 7, 
cf Figs 14 and 15) Together they form a sup- 
porting floor upon which the pelvic viscera rest 


and in which their terminal jiortions are firmlv 
anchored (Fig 6), also a dorsal wall for the pelvic 
cavity (Fig 7) hach lev ator am consists, in turn, 
of two parts, pubococcygeal and iliococcygeal, 
which, respectively, serve m the capacities just 
mentioned These subdivisions will now be dis- 
cussed separately, as w ill also the piriformis and 
obturator mtemus muscles which assist m forming 
the lateral and dorsal walls of the pelvis 
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Lj prubu 


•CofptlJ rlltlT>ir<r« 


Tn^oTiam liroAen- i 1 

n*l«(K»p*unc ; J'l I A t v 

t«r xir mUii ti ^ y\ i\ \, ' 

«xnr ^ 


Eamra* inf' \ * 

0381* lAChu y 


H Igsi uj r er*V^^?S5;j 
Kpub o co a. y^uo /» ~ 
M UiAcoccy^Qja 


Rirs «n«ki n 
Oi cp cc y ^ 


ct tbe tax'tmul tnuicU, tb* bcUocarcriMna oeackt lu lcr« roJM ncdUnnl 
th» crtritM tiif bodf ^ thrftftmii tbc taprftotJ tiroonr 


Ibc nacnJtal dbptnna II U crUeal Ihst ibr ■> oBeil ^tidaclrr of tiic otiikn 
•nri* tcacW fiben aiM ob) 7 mt ud hi frat of tbe ■mkrv t «. bot ti*o krt IW 
if¥w,f •cnia tbc raKHiM brt rroth* uhwuiduia, i>l tbc kOtflbcUllrr 
d and laci aid t lb*cwt>*f 


a P boctccrjfTis mmxle The pubocDCc > ‘geil 
m •ele k, obuetricmJU and the nwst 

impcKtant mtuculai cktne n t of the pel tc dia 


tendsxm ircfa, the Utter beinj? the WttfT 
the JuDctnn of the t« foraifag • pc*^ 
f nkaid A teriori there U mcreh' « 
hUtoi, not a L ihaped cleft. In the mWIbe ^ 
donaJ 'em of the dJtor* pa«f» throu*h thb 


phrm)^ unce it aerv o as a direct sopport for the 
nUdder aod orethre for the taxina aixf tenia 
and for the rectum. This fact ts not made dear 
m the accounts pre s ented in dlher aarxical or 
anatomical tret boots on the coat rare tbe\en 
There hgaTed as smeephtf back«arJ aroood the 
Orleans to lea e a rerv coroldcreble opodne in the 
anterior hall of the pel -ic diaphragm. 

^ iewed from mtbin the abdomen (Fig 6) the 


pubococcygeal portion of the le^at ani ts Been 
to be attached alcmff the preblc bone and the 


o( the pelvU. The aaterax fibers h i™ 
ttans%enefy in front of the oretiri are fliasretir 
and form a narroa but sUoag. band fho'e nesr 

eat the rethrm ascend open the latter assw 

others from the bteral aspect. Some fiwrs tJrf 
descend upon the a rethra. The cleft h 
perineal lea bemg ctmcealed bv the infertr p^ 
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Ilf, tr In the inal [larl of the i>cnn(.um (lie slnicluas remain ai m 
the preccdinf, draMinR In the urof,cnilnl part of the perineum on the 
npht the musculature is rcflcctetl as a single sheet to expose tlic supenor 
fascia of the diaphraRm , on the Icf t itslnminatcd character is demonst rated 
bj making a similar elongate cut, but to depths which mark natural clea 
\ age planes along w hich the strata arc freco for a short distance to cither 
side of the incision The suiierficial lamina, r, passes chicflj to the 
sagina, the intermediate one, a, into and in front of the anal canal, the 
decplajcr, ? backward to the cocejx The body of the clitoris and the 
antenor portions of the crura haae been rcmoied, the ischiocai cmosi 
remain only at their proximal ends The mucous membrane has been 
remosed on the antenor wall of the \agina (at star) to show the mus 
cular support denied from the urogenital diaphragm 


tion of the pubis (Figs 10 to 1 2) As may be seen 
from withm the pelvis, the “visceral” sets of 
fibers of the pehic diaphragm turn quite directly 
toward each organ, gaining implantation into 
their walls (Fig 6) The anterior cleft, then, is 
very shallow— not evident at all in perineal view 
(Fig g) The urethra is firmly attached to the 
pubis— a fact of major clinical importance 
In the excavation between the v agina and rec- 
tum the narrow anteropostenor band of fibers 
fastens the organs closely together and ascends 
upon each tube Behind the anal canal, many 
pubococcygeal fibers follow a semilunar course, 
but the majority pass posteriorly, in a thin sheet, 
to the coccyx, resting upon the iliococcygeus (F ig 
6, concealed by the latter in pelvic view. Fig 12) 
6 Ihococcygcjts imiscle The arciform aponeu- 
rotic origin of the iliococcygeus is shared with 


that of the pubococc} geus (Fig 6, Figs 14 and 
15, observ’er’s left half of figure) The direction of 
the fibers is transverse (Fig 7), in contrast with 
the arrangement of fascicles in the pubococcygeus, 
whose fibers are directed somewhat sagitally 
(Fig 6) 

c Coccygctis, pnijormis and obturator muscles 
The pelvic diaphragm is completed on each side 
posteriorly by a coccygeus muscle (Figs 7, 14, 
and is) The plane of the flat surface of the 
coccygeus muscle lies at almost a nght angle to 
that of the iliococcygeus Narrower at the origin 
than at the insertion, m contrast with the ilio- 
coccygeus, the paired muscles fill the space be- 
tween the iliococcygeus and the pinformis The 
fibers of the coccygei do not unite in the midline 
in a muscular band but are inserted almost en- 
tirely into the coccyx by a firm thin aponeurosis 
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X TV WKBta] Aigitown W bwa Imd Iro*» ^ 
c«t »M( (b( iKbeipoba: rnsus OB (•cb «id( ud l cta:r>(etJ ra («* 

trre« I tbn turoci lonuil <e tb«mMkiaap«Uc tUtlwsU TfatKartlW 
opsrd iat b (ir cit«nar rrcm «l dto hd ij wrfUi iatm, Iitac kki tS fttiy 
UMoa h*>bnti mamrd Tbe ratxxncTic*] part W thr In lor ««1. ^ 

m0^tl d tU tUn b esttt« WcK W •bra t» rwLrUwl mrcoliaa mmaci$ 
•bMi c«ck«(tb* bcf^tabe* 


The pinfomb nnude partkD> ck»es tbf zpacr 
ot the jtnatn’ adauc Icmoni (rigs- ^4 vk) 5) 
aJlhoQgfa bcJoojiox to tbe priv'D^RDonl froop of 
imado (H^ tbe wtontor inteniu) lt«rrT(s.l 
a dfgT f * a diapbja|;inatfc hmctioo, atnce )t cod' 
tlnun b lb« atntum of tbe c o c c tycqs lo tbe 
•ranBiny raaidon, tbe zsoacle b 00 t& iiaD rather 
Ibaa on tbe floor of the pd ic CB tv 

Tbe bnportaace oi tbe obturator miacfe aj a 
panetai eietoent a empbailxrd by rwslaatjoo of 
tbe tpaer ahicb it occnpba (Ftg 4, cf fTga. b 
and 15) Tbe obtiirator bteroia filla tbe kaKr 
•CBtlc foraoen ai h poa*a thmigh tbe foraioen. 

^ Pdvit itMpfrrtfM 03 a nWa Tbe three 
iTi r n r- W ableh cocadtate tbe pcihic diaphn^^ 
proper and wtJcfi repreaent the ontint] taO 
muadei, e-, tbe pobo co c <n -ge ai , the tbocoarrgcoi, 
and tbe coorj Itrua, all takeonjuj from tbe prfnc 
bcoe* Tbe partJ d tbe lerator are efiber aa- 
ptmted Into tbe »allj of tbe rabaiar orjaa* for 


abkb 1he^ conjlltule a dbphntfcabc *TTW^ 
or— lo tbe blertala Irtreeo adjacent orpa and 
Id tboae behrmi or|;an and bcw— join tie craw 
anoodtag jDsacle f tbeoppaaitehaUof tbeFehb- 
Tbe roctjiel, bring aolBerasrlT irtttited, ehK 
faiaert Into tbe ildea of the twcjx In tie ip«l- 
mesa iBoitrated a datzact cHt arTontn tkc 
ad^aixnt amadcaor the t&phiagin. as » appm^ 
nbns tbe b ■eatmg lascae are ftnxn fd (fV*- ’f 
andij) 

Tbe pob o c o c r vyeaJ portioii of tie Irvitw am 
roostJtnlei what ought be fenned tbe 'SiscmT 
part of tbe pd TC diaphragm, rfoce It b In ti* 
muade that tbe tennktal portioDa of the Krid 
tubes are firmly duped (Fig 6) Tbete b » 
'Tdatua of tbe le^■alor anP aorruiwfioa w 
t ocell i tubet at tbe aite of tbdr perfoolw « 
tbe pd TC diaphragm (Flga. 6 i*, and 15) t« 
im phn tatim of ibc medial fibera of the pabo- 
cocrvgrua firmly into tie daceTa cwotHotfi a 
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Fig 13 The urogenital diaphragm has been removed except for a narrow 
stop of attachment along the ischiopubic rami and at the transverse liga 
ment of the pelvis Here are exposed the components of the chmcally im 
portant “perineal wedge”, the pelvic diaphragm has been incised in the 
middle line from the anal to the vaginal canal The relation of these canals to 
the pelvic diaphragm and to fascial sheaths which intervene between pelvic 
diaphragmatic and intrinsic layers of musculature is show n Like the vagina 
ancfthe anal part of the rectum, the urethra receives special libers from the 
levator am (see star) 


firm attachment In penneal view it may be seen 
that the fibers which reach the sides of the anal 
canal descend upon it, as if interrupted m their 
course, as they descend, their direction is shghtly 
backward as well as toward the surface (Figs 12 
to 15) The fibers which reach the front of the 
canal likewise descend upon it, formmg with the 
others a sleeve of definitely funnel-shaped char- 
acter More medially placed fibers, which, simi- 
larly, reach the vagina, terminate upon its sides, 
without, however, turning sharply mward (1 e , 
without changmg course from sagittal to coronal 
plane), they fade away as they approach and 
interweave with the intrinsic muscle fibers of the 
vagina 

The intimate relationship of the pubococcygeus 
to the visceral tubes, and the direct support which 
this arrangement affords (Figs 6, 13, to 15), are 
of fundamental importance in a proper under- 
standmg of the mechanics of plastic repair Yet 
the operator should be aware that this muscle is 
in relation only with the terminal portions of the 
viscera, the support at a higher level is con- 
tnbuted largely by the fascial collars and related 
ligamentous structures The latter statement 
apphes particularly to the operative relief of 


cystocele and urethrocele, adequate rectocele re- 
pair requires not only the support of the recto- 
vaginal fascial sheaths, but ako restitution of the 
pubococcygeus together with the urogenital 
diaphragm 

Contrary to the usual gynecological concept, 
the chief part of the pelvic diaphragm is centered 
farther posteriorly than clmicians are accustomed 
to consider it The bands of muscle fibers con- 
stitutmg the diaphragm are less massive ante- 
riorly, m the urogenital region, becommg more 
dense and concentrated postenorly where the 
fibers converge behmd the rectum The heavier 
nature of this so-called “levator plate” is ascriba- 
ble to the fact that the fibers of the iliococcygeus 
course more transversely than do the fibers of the 
pubococcygeus, therefore, as the two subdivisions 
of the levator am approach the coccyx, there is a 
double muscular bandmg where the iliococcygeus 
passes beneath the V-shaped vertebral extension 
of the pubococcygeus (Fig 6, cf Fig 14) Nor is 
this all, since beneath the former, in turn, is 
situated the conjoined muscular plate consisting 
of the external anal sphincter and the coccj'geal 
prolongation of the urogenital musculature (Figs 
9 to ii) The iliococc\ geus is thus clasped be- 
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Fig 14 rorUooi •< tV nglit boa* k> bno ra»o\td (ctlt lYroogli tbc leinte paUr 

mnm Dear the qrvptrrn aad (he bfhtro ^apciltf I lh« lr> ) el th* ipJae) I (kacubiic Un 
U adoaeaU. foes rdtUoDthtp* ol the pdrlc dMfhagm The ioQmsf tta^arr* are e^edaOy 
imrurtaat lb* ckfU beta eta the adjaceat OMinihrefcjenUcI tho rafrfc dJaptjagia. tenlapo* critn 
d th* mbococcTgeal aod tBococn-pal (iMtkna of the lermlor aoi th* raajDcr ia hleh the pa^ 
paMct oerp t* lUae dtndoci, tae f aiarima y of tb* ambra to tba pahk ly iaj i hj i l* . aad the iratrr 
(Bnaoee bM era agm aad aau reai^BeDtary pea/deo hiu lb* rarnaeaaMtFt U tW fc- 
caccyi w aa (WtX bb* toanoer la Uefa h ■ rvieird the gblrat narirr— (n^) tb* dona! rftaa- 
tke U the puriomb 


tmmi tro mutcttlnpaneurotK pbCca, cacti a 
donaU) directed appodo^ of a diaphragm the 
•uperior one of the two (the pubococcj’^ctu) lup- 
po^ the ttne r i J tuba oo their {g i t a: aapecta 
(Fig 6) the inferioc (the to caned onthral 
ipfemcter ftrentlheocd by the anal apfabcler) 
coQtnbutkif le^tor\ npport oa the pertoral 
a*de (Fig 9) 

Thia mean* that the area d the ao-caOed 
aiwcoccyjeal both"” la ooe m which the am- 
tituca t la>Tn arc readllt aeparabte and in which 
todifcTfaninatc aorjety might daUrrv fanportant 
pippnrtTTi g eieinenta. Dcacribed naoallv b tefer 
ence to the related portjoo erf the coJoei, it ia add 


that the leratons anj meet «ch other pjjtenDdt 
in the anococcrgeaf bod> "a fiLnauitamltr hsdr 
mlsfled with fat and “^placed between ibe aaw 
freii *r»d the trp oi the coccji (Crmningha®) 
Acttall) ai dallied abore, ihii b not aa arw 
where iMoa a« mixed wfihool lenhii^ <* 
obvakal plan coct>-gal Inaertlooa, arranged o 
taminar f*^trei prmrlde Trtebfal 
db{rfirigmatjc and iphloctefic nHOcnlatme (rip»- 

^ Tli twdj fa hbewbe deaoihed lo lb 

atandarJ accoenU as an “mdefalle m*** *"®' 
ated beta een the anal canal and the va*^ ^ 
tn Him tor cwHtltoenta, bowevcT art tated— the’ 
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Fig 15 Pelvic diaphragmatic and associated musculature Lateral vien By 
cuttmg parasagitally through the supenor pubic ramus and through the body of the 
ischium m front of the spine, and by then removing the bone between the pubic 
and ischial attachments of the levator am (see inset), the foUomng additional 
anatomical features, important m gynecology, are demonstrated the arciform 
ongm of the levator am from the covermg of the obturator intcmus (latter intact 
on specimen’s left half) , the uniformity in direction of the levator fibers the position 
of the anal part of the rectum at the “spout” of the diaphragmatic “funnel”, the 
capaciousness of the foramina above and below the pinformis (at arrows), the 
relatively small size of the clefts between parts of the diaphragmatic musculature, 
the depth of the bony sciatic notch which is closed by the coccygeus and pin- 
formis muscles 

being the anal levator and sphincter, the bulbo- The iliococcygeus has no direct relation to the 
cavemosus and transverse penneal muscles (cf organs as they pass from the pelvis to the extenor, 
Figs 9 ton) The collection IS said to be a wedge- even its most anterior fibers are removed from the 
shaped mass, the edge of which is directed up- anal canal by an appreciable distance, in crossmg 
ward, the base downward toward the skm It is a the midline in front of the coccyx, the muscle 
matter of surgical consequence that the apical merely forms part of the floor and wall upon and 
part of the wedge consists of the pubococcygeus agamst which the termmal part of the rectum 
muscle (Fig 12), and, more deeply, of the fascial rests Similarly, of course, the ihococcygeus offers 
covenngs of the anal and vagmal canals (Fig 13) mdirect support to the sigmoid colon and the 
If this succession were not appreciated, repair of jejunoileum, espeaally when the body is m the 
rectocele could not be properly managed nor standmg position The ihococcygeus is of ob- 
dangerous instrumentation within the pelvic stetncal importance as a support, it is of lesser 
cellular tissues fully avoided mterest in gynecological plastic operations As 
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part of the p<l TC dbfhni^ It fa t factor In 
nlcrine anppjrt, and it fa abo ImpjortaDl crDkiin> 
n relatun to dfat rtancra tn function of the a(g 
motd-rectujn, mhlch it fupporti t vBrjinjtdffiTr 
in dilleTHit Indfa'khiafa. 

The CDccj-TTtM fa of aabaidbrv diaphragmatK 
•er^ice In Wptnjt t njppjrt the rjaiu as thej 
lie wlthm the pel\-ic cm -itv and In pajtinf as a 
bond-UL bairw acroa tJie space between the 
oxn-x and the bchkil spuK it assists the Wrator 
»ni (FIgi. 7 14 and 15) InpreRnancj ttfumiidxs 
a ma)oc sopport bat In labor ahhourt sabjett to 
consJdeiabV strain, h fonm onlj the poaterMr 
waD of the portuiient canal and therefore soflen 
material injury onlj in pathological cases. 

The CDCcygeus, pliiforaifa, and obturator lo- 
teraos mosclea asaat the associated nnmms m 
rrabitainbif the btegnt) of the sacroS^ joints 
holding the poKcnor of the pch-fa together 
important anatomxallj as part of the pelvic 
framework, the) are of gjnecolojic unportaoce 
chicfiv in relatloQ to backache and surmliac 
sprain 

As mentwoed abo%T tbe retropoblc ckft trans- 
mits the dorsal vein of the d (ora (Fig 6) and 
not infreqmll\ an accessorv ditondal arter) 
this iransmasion brings hto rascohr coeifflonlca 
tioQ, b) an anterior roate the pdric and perineaJ 
tfasoea. Tbe sdatk foramina transmit the m- 
temal podndat veaefa (cut in Figs. 8 and 9) 
serving a cnmparable fnnctbe poste^ri) There 
are bowe ve r bitennediate v-aacukr coonectKins 
of lesser importance m speamoi IH passing 
frran tbe deep snrfsce of tbe \ estfbalar bui^ they 
■re carried through minute oocnlon m the uro- 
genital 10 ai>d ii) and m the pelvic dia 

phiagms (Fig 13) they are g roir ped aroond the 
anal and occnr ool) in that mednc area 

where tbe two daphrignts are in coatacl Ihev 
ore not sltaated in a lateral podtloa wbere their 
route would b%-olve pasmge throagfa an hchio- 
rectal fosc ^\’beIle^er vosels arc not coofined 
to the two mam padeodal routes (rctropaWc clclt 
■nd aria tir foramen) they are coocrotrated as 
accessones, in a swath sncDC two- fifths the 

width of the pelvic oatiet. Cariouiiy %'esieis do 
Dot empkpv in their perineopeiiic pasMge the 
defts wiijcli separate three subdivBioos of the 
pd TC dkphiagm (pobococcygens, Ibococcygens, 
and coccy-geas mus^) 

rmiU.UlT AXD DtWC'UCWI 

Tbe snbentaneous ifasoe of the labhim a oot an 
iodacriniinatc masa of £atl\ trssoc thnwgh which 
pas* scattered lasocles of darto* nroiclc It fa a 
defijuteh lamrfbied stratnin far aluch fa ledged a 


finger-shaped £att\ diveniailiim of the sorerfeBl 
Higufaal fasda which fa retdJl) ihcOcd oat cf tu 
hbial pocket It fa this procos which nreOnce. 
the roouud-Iike form of tbe greater Dp. TV 
poslerioc Dout of the bbta] mouDd fa coterrahm 
with the bluntl) pointed tip of (be proloogstlcn. 
The pTocesa rests upon tbe dcro nKtnbranotw 
la>TT of the snperfickil fasda UTthin the tb*oe 
0/ Its pruumal portion, which begins it the lob- 
cutancDos onfice of the bguiml canal, nat onk b 
the round Egaimt dfasectabb but abo ia 
thinoed fonn successicdv the bbml ruea«kni 
of the parietal biTii of the tbdooiea. 

Within the peHnealcoenpartment for ahlch the 
deep membraiwas b>'er of fascia fonns a inn 
floor a mnefa thhuier but deari) defined b\ cr tir 
Inferior penpcal fasda cm era the buJbocxieno- 
fos and bdnoca -eniosus musd^ tbe forarr 
again invested with a firm muicuiolssdt] ibeilh. 
In additloQ to the ttry definite iadnidoaht) el 
It* bven, another feature of the periDcai bach 
merits dinical as wen as anataaualeiiipliasfa the 
firm ronsculofasdal sheath which overfies the 
boDweaverD o ta gmscic assumediy fa that atl&ed 
In tha operatioD of llarlhts, a procedure for lefief 
of hKt&tinesice of urine lo cases wrth destrectiee 
of the floor of the urethra. 

Inability to palpate the nonaal BaitboSogbad 
fa not asca^ble soUt to U iniaD ds (Fig 4) ft 
bes hidden behind tbe fatty p iuce sa t a ete< 
dderibli lower IcvtI than tbe biected gbnd, 
which fa lunitedpcateTiodyb) firm emsculoou d al 
tissues and tberefore must extend anterfaeiy » h 
enbiges. 

Tbe proximity of Ibe ex teroai anal sphtnclcr t 
tbe cutaneous sarface merits emphasis, as <Vi abo 
Its wile trigonal and coccygesJ atUchiDeBts. Is 
operative restitution cf tne sphbeter the ins 
anal and coccvgeal ertensiofa of the rcgentul 
diaphrarm and tbe pubococcj-geal part of tV 
pelvic oiaphrapn are Important fictcri fa iV 
repair 

At tbe central teodJnncs pcinl of tbe pcrwoii 
the anal sphincter blends with tbe ■operficaJ 
Irans ttsc perioetl nmsde Tbe tianrtc* 
perfnoU muscle fa tom, is Wmded 
onderl^'ing muscubture of the urofenitaJ dis 
phragm. Tbe latter does not end st what ■ 
commoniv consWered the base of tbe uregmiOJ 
daphragm. Rather it a prolonged to axcyi™ 
toKrtfon, the uroBenltal daphragm 
totally a «rmg which util art not ooly pnba si» 
tschhun fer fixation, but abo the cod of tbe ertf- 
b(^ coluirm. ^ , 

Tbemuscubt re of the oircenltal daphragm » 
Ulbminar Strfatli It fa the deepert cf tbe ur« 
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laminae of tlie urogenital diaphragm that end on 
the coccj"x, the intermediate one surrounds the 
anal canal, the most superficial merges chiefly 
with the \salls of the \agina and the urethra and 
the anterior portion of the external anal sphincter 
We have been taught, catecheticallj , that tlie 
urogenital musculature crosses the midline be- 
tween urethra and vagina, and between vagina 
and rectum, but that the pelvic diaphragm is de- 
ficient m relation to the \ isceral tubes, fibers sup- 
posedlx sweeping backward behind the anal canal, 
to leave an elongate U-shaped cleft, but such a 
concept is entireh incorrect, fibers of the pubo- 
coccygeal part of the levator am reach each of the 
three tubes— anal, xagmal, and urethral, and 
descend upon each to blend with the intrinsic 
muscular coat The xisceral support is so com- 
plete that even the urethra receives a full invest- 
ment, no cleft IS Msible from the perineal aspect, 
e\en when the urethra is drawn awa> from the 
pubic symphysis 

It IS the anterior or pubococcygeal division of 
the levator am that affords continuous support 
for the organs of the urogenital and pelvic parts of 
the perineum, the ihococcx geus completes the 
diaphragm at the sides and behind, but does not 
come into contact with the viscera It underlies 
the coccygeal extension of the pubococcygeus 
This reduplication of muscle layers gives added 
firmness to the so called levator plate, that heax'y 


portion of the lev'ator am situated behind the anus 
The preurethral cleft is small, oval in outline, 
little more than a retropubic hiatus for trans- 
mission of vessels and nerves from perineum to 
pelvis Normally the urethra is close to the pubis 
— a fact of clinical importance in evaluating 
lesions associated w ith incontinence of unne The 
urethra is displaced from the pubis by a traumatic 
labor, the pubococo geal anchorage to the pubis 
being thereby disturbed It is this preurethral 
cleft antenorly and the sciatic foramina posterior- 
ly that transmit almost all of the important blood 
xessels from one side of the pelvic diaphragm to 
the other 
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EXSlROPin OF THE BLADOER 

The First Ctsc m Inch a Xormal IBaddcr and Urinar\ Control 
I Luc Been (Obtained hv Plastic Operations 


IlLGtl 11 '101 NG, M n , 1 


ACS, Hiltininrc, MTr\lTnd 


O r \LL Rcnital ahnorni ililics t\slropln 
I of tlic bladder jc ccrtainle one of the 
' most icrnblc L nld the recent lire sent 
noGjicntor has, I bcliev e, e\ t rolitained 
a complete cure in c\siroph\ The Rrial Iren 
dclcnburg spent his life tnang to get a perfect 
result in these poor children anti sliortK before his 
death, in a \ere frank and [lathctic article, he tie 
tailed the mane eariatmns of technique that he 
hatl emiiloeed without a single perfect result He 
beliee ed that it w as necess ire to ths irticiil itc the 
pcleic boncb at the sacroiliic s\ nchondrosis so 
as to bnng the eeatiele scparaieti pubic bones to 
gethcr m order to gel a satisfactore urethra eeitli 
sphinctenc control but eecn though he earned 
out this osleoplaslic technique anti succeeded in 
turning in the cesirophic hlatlder he f iiletl to get 
unnare control in a single case 
I too haec been eeorking on this subject ni me 
e ears and although on the e erge of success see eral 
times, some complication has ilwaes occurred to 
preeent a complete cure of the cesirojdie eeilh per 
feel unnare control and intcreal unnaUon Vfter 
a senes of these heart-bre iking failures I im glad 
to be able to report a complete success m a case of 
cetensiec cestrophe of the bladder in a girl of 
6 jears in eehom, he a technique that I haec 
gradualle dceclopcd, I haec fin die succcetlctl in 
obtaining the cure of this aeeful ailliction that 

From Ihc James IluLhanin Ilni(l> t rolociral Institute Johns 
Hopluns Hospital 



Fig I Photomph of patient at age of years 
Exstropfned bladder is 2 inches in diameter 


has been sought for be surgeons the world oecr 
for mane, mine eeirs 

CASl KI-PORT 

I eUnsiscLestrophe of the bladder « ith 4 inch separation 
of the pubic Imnes Cure of restronhj at first operation, 
unnare control oblamoi bj urethral and muscle plastic at 
sfeonii operation 

1 T, a girl agcel 4 tears, was admitted to the Hradt 
Lrolngie'al Institute on June is loSQ with congmilal 
cestrophe of the hlatlder Her faithful motlicr, hj dint of 
grrat care and cleanliness pretcnlctl mflammator} com 
plicalinus hut the large letnided mass and the constant 
csra)K of unne into the child's clothes matle life unhearahlc 
Otherwise the cliilil had developed well and cnjnved ce 
rtllrnl In illh T lie condition present is showai in I igurc i 
On the surface of the eTstrn])luc<l bladder two cone like 
proie'Clions wire prc«tnt and from them unne spurted on 
each side \ roentgenogram show ed w ide separation of the 



Fig 2 Plain X ray film showang w ide separation of pubic 
hones (lo cm ) Outlines of round exstrophied mass arc 
show n 
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UTill which had «ohd linu edges 1 xterrnl to these the 
uideh separated recti muscles ran downwaird and outward 
to join the separated jiubes W ith the exception of the 
Central defect the ab<lominal musculature appeared normal 
''Ireams of unne escaped mtcrmittentU from the ureters 
1. nne collccleel from Imth sides was jialc of tow specific 
graeate and free from infection General phe-sical e\ 
animation was negatu e 

V plain a ra\ negatiae (1 ig .) showed a 10 centimeter 
seiaaration of the fwo halecs of the pubes The globular 
eastrophicd mass was plainK showai 

Mr Didischs drawings depict the condition and the 
operatic c teahnujue accuratch 


In Figure 3, i, the skin which coters the uppicr 
half of the e\stroph\ is showai and below it the 
onfices of the ureters, the wade open urethra, the 
separated halves of the clitoris, and the onficc of 
the vagina In Figure 3, 2, clips placed on the 
skin at Us juncture wath the vesical mucosa 
demonstrate, bv traction, that this skin can be 
used to cover the wound at operation The in- 
asion crossed at the junction of the skin and 
mucosa and then continued around the evstro- 
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pbied bladder ind down bekm to form new ■ubKouent condoctor In Flfnre^^i. tbcU»‘i^ 
arrtlm (Fljt j, 3) Id Fipire 5, 4, the »khi flap U pasfaed throori the bdornbal «Hect |a tp^ 
UbeinsdmeaedfromllwbladdCTmTade Fipiire lorv to pproxfinatlnf the aide* ol the blw^ 
4 I ibcrwi the emskiQ of nmcom co each aloe erf will (FTg 4 4) Dnbujtr b provided with » ^rct>- 
the nirthiaJ flap thoadbctoaingmiade lobemed ber tube whi^ in the fonn of a U ftuuRf* If®° 
In fenning a rphmctrr I Fipiie 4, j the edjtcs the bladder 00 each wde fFlj 4, 0 ^ 
erf the mocoaa are approximated with a coo- 6 tl>ebbdderdoaorehaiLeCTCtautrf rtfd.a adtw 
Udooc* \a rm-, chioouc ci4pit njture thread nvion b broujht oct through pgpctnre ^crf w 
erf loo being left m the new made nrethim as sLfai flap. Haxinfl ckaed the arethra and bbddfr 



YOUNG EXSTROPHY OF THE BLADDER 


733 



iVic next step provides fnscia to dose the defect 
between the recti muscles This technique is 
shown in Figure ■; In i the inasions are made on 
each side to expose the abdominal fascia On the 
left side the nound has been retracted, thus ex- 
posing abdominal fascia which is freed from 
superimposed skin and subcutaneous tissues along 
the side of the exstropht \ tunnel is made here 
and IS enlarged b\ spreading a clamp, as showai 


1 he incision is made through the fascia as show r 
m Figure 5, 2 Ba blunt and sharp dissection the 
fascia is separated from the overh mg abdominal 
muscles (Fig 5, 3) up to the edge of the ab- 
dominal defect In Figure 6, i, this strip of fascia 
has been draw n through the opening o\ cr the in- 
xerted bladder On examination it seemed that 
this strip of fascia was hardh large enough in it- 
self, and It was decided to obtain another similar 
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pfejcd blackin' and down bekr* t form ncm wt a cmicBt coodoctor In Flpur 5. the bladder 

tirtthra (Fijf j 3) In Fipnre 3, 4, ibe tkJ flap U pnaned ihrooeb the aUtnrmnal drfect 

b being d[ji«led from ibc bladder mttadc hbpur torn to appraimBtlng the ride» ol 

4 I ibom ibe ermwn of mucoaa 00 each aide of naU (Fig 4 4) Drainage bprorkled with ^ 

the nrethra] flap thaadbdoafngniuadc t benaed ber tube in the form 0/ a U emei prle™ 

in forming a aphnirter In ITjpire 4, 1 the edgn the bladder 00 each tide (Fig 4, 0 

of the mocoaa are ap^mnimaitd »ilh con- 6 ibe bladderdowre baa been cunpktfd,*^ ^ 

linuoca Na cxx» efaronue entgnt future thread rtaa b bnwgbt cart ihnmgh a 

of k«3 being left in the new made urethra as lUoflap- Ila rngdoaed the orcthiaaad Ua®trT 



YOUNG EXSTROPHY OP THE BLADDER 


733 



the next step provides fascia to close the defect 
between the recti muscles This technique is 
shown m Figure 5 In i the mcisions are made on 
each side to expose the abdominal fascia On the 
left side the wound has been retracted, thus ex- 
posmg abdominal fascia which is freed from 
supenmposed skm and subcutaneous tissues along 
the side of the exstrophy A tunnel is made here 
and IS enlarged by spreading a clamp, as shown 


The incision is made through the fasaa as shown 
in Figure 5, 2 By blunt and sharp dissection the 
fascia is separated from the overlying abdommal 
muscles (Fig 5, 3) up to the edge of the ab 
dommal defect In Figure 6, i, this stnp of fascia 
has been drawn through the opening over the in- 
verted bladder On examination it seemed that 
this strip of fascia was hardly large enough m it- 
self, and It was decided to obtain another similar 
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Fig lo Tedmique 
tmplojed to resect 
urethra. pre\nouslj 
made and cure m 
continence A U 
shaped suprapubic 
catheter tube dram 
age nas pro\ idcd 
Urethra mas opened 
and a strip remo\ ed 
on each side, thus 
leanng \er} narrow 
tract from which to 
form a new urethra 
( 3 ) 


N\iloa placed la oladdci 
and oviitaru urclKra do ke 
used ^or posloptradi 
laslrumeadatioa 

'Drainage duke 


gladder plaeta la ukaomca 
' ^ previous operaiioa 





\ US 


Related vesica! orifice 
Line oftaciBioa — 


F v' .^raal urinary \ Ta^inal oudled 

meaduo ) 


Rccdum 


v\ 1 Praiaate dube ) 

la bladder* I 



(Enderaal urinary 

lacisioado expose nxea^us 
vesical neck end 
anderior ;eJ 1 ot 

uredbra / 

Vaginal ^ \Aau5 


Excisiae 
red u ad and 
pordioa of 
vesical neck 
d and uredKra 


the bladder, is held upward on a clamp The 
thread of nylon is seen where it enters the under 
surface of this flap In Figure 8 the completion of 
the operation is shown In Figure 8, i , the placing 
of a subcutaneous stitch of fine catgut to anchor 
the oval skin flap is shown In Figure 8, 2 , the 
interrupted sutures of silver wire have been 
placed to close the wounds 

The patient stood the operation well, the anesthesia was 
perfect Convalescence was satisfactory 

August IS, ig4o It 13 now 6 weeks smee operation The 
two ends of the U shaped vesical dramage tube emerge 


from the openings on each side of the vagma The wounds 
ha\ e healed y>er /inmoni A No 6F children’s sound passes 
through the new made urethra into the bladder for a dis- 
tance of about 6 centimeters A small child’s cystoscopc 
also passes wnthout dilEculty The tubes are removed 
August 17 The patient w as discharged today The urme 
escaped through the openmgs made for drainage No unne 
escaped through the urethra 

The patient returned December 10, 1940 The conditions 
resent are shown in Figure 9 As seen here the exstrophy 
ad not recurred The abdominal wounds presented a 
slight keloid effect The two halves of the chtons had 
separated The urethra was small but incontment Ex 
amination seemed to mdicate that not enough muscle 
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tliatiea, lUn, and biadder atucfe were heU ap* 
Ju beak, a hjdi m then pc»hed ool thn*;^ tie 
wound. Aha 6 robber catheter a ai then ct»« 
into the Uadder and out throujth the tirrtfau A 
gooae neck clamp wai intiodo^ by tie ride a 
the catheter and directed agalnjt the left a^rtrr^ 
hteraJwan ftbcUadder An lodrioo im 

oult ta (Qnance of about trrtUhnrterainanue 
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opening iihich contained the catheter on the oppo- 
site side A clamp passed in the opposite direction 
through this opening Mas made to emerge from 
the urethra m here the tube m as grasped and dran n 
back through the opening, as shonn m Figure lo, 

I and 2 In this m aj good drainage M’as pro\aded 
for at a distance from the region to be operated 
upon In Figure lo, 2, is shown the incision M'hich 
was made just above the orifice of the previously 
made urethra This was enlarged (Fig 10, 3) and 
after the urethra vas opened it vas found that too 
much skin had been used to form the urethra at 
the previous operation A strip was excised from 
each side (Fig 10, 3), thus leaving a ver\ narroM 
stnp of skin (only 3 or 4 mm in width), m the 
median line posteriorly , and exposing muscle on 
each side The technique of closure is shown in 
Figure II In first inset, the greatly resected 
urethra has been turned in with a continuous sub- 
cuticular No 0000 chromic catgut suture on a 
Dulox needle This Ime of suture was continued 
upward so as to close the bladder opening (Fig 
II, 2) It was deaded to go at a distance of the 
median Ime to free muscle which could be drawn 
over the new made tight urethra on each side 
In Figure 11, 2, the muscle flap, which was ob- 
tained on the left side is show n and in Figure 11,3, 
the sutures, which were inserted to draw this flap 
over the new made urethra, are showm Here also 
IS shown a muscle flap which has been freed bx an 
mcision preparatory to coxenng the first muscle 
lax er Suturing of this lax er of muscle is showTi in 
Figure II, 4, No 0000 chromic catgut was again 
emploved As seen here, the newly made tight 
urethra was cox’^ered by tw o lax ers of muscle, one 
drawn from the left, the other from the right 
After this it was necessary only to draw doxxn 
from abox’e the skin flap, which was quite loose 
and redundant, and to suture the skin and sub- 
cutaneous tissue to the adjacent w'ounds beloxv 
w ith fine silver ware Thus the muscle plastic was 
completely covered around the x'ery tight urethra 
which contained only' a strand of nydon to be used 
subsequently' as a conductor for the passage of 
instruments 

Sulfathiazole, i 5 grams, three times a day, w as gn en the 
patient, beginning ^ days before operation and continued 
Three days after operation the patient had a skin rash 
which w as diagnosed scarlet {e\ er The patient was trans 
ferred to the isolation ward for 3 w eeks (It seems probable 
now that this w as a sulf athiazole rash and not scarlet fever ) 

The catheter, which emerged from the two cystotomy 
wounds in the upper part of the bladder, worked well, and 



Fig 12 Motion picture camera obtained picture of the 
patient \ oiding This is one of the frames She w as able to 
start and slop the outflow of urine on command and had 
complete control Inter\al between \oidings lyi hours 

no unne escaped through the newlj tightened urethra 
The sutured wounds healed per primam and the double 
drainage tube w as remox ed on Januaiy 12 Two days later 
filiforms and a No 14 children’s sound w ere passed through 
the newly made urethra into the bladder, and a No 12 
urethral catheter was inserted for drainage to facilitate 
closure of the tw 0 suprapubic w ounds 

On January 31 the suprapubic w ounds having healed, the 
urethral catheter was removed The patient \oided at 
intervals through the urethra and wnth almost perfect con 
trol when she left for home on Tebniary 6 

For a time leakage occurred from a pm point fistula high 
up In the skin flap where the strand of nylon emerg^ 
This now has healed, and the patient is \ oidmg naturally 
through the new made urethra Unnary control is perfect, 
the mtcrv al from i to 2 hours On July 8 the patient voided 
about 35 cubic centimeters of urine at a time She has good 
control A motion picture w as taken of the child urinating 
One of these frames has been enlarged to show this 
(Fig 12) 

July 28 By waking the child at 2 hour intervals at 
night, voluntary voiding was obtained and bed wetting 
avoided The bladder gradually is increasmg in size, and 
the patient is leammg to hold unne longer There is every 
prospect of a perfect result She already has good urinary 
control, voids freely in a small but forcible stream can stop 
and start the outflow on order when told to do so The 
exstrophj was cured bj the first operation, the incon 
tinence bj the second 

January ir, 1942 (letter) The patient voids unne at 
intervals of 3 hours with good control 

This IS the story of apparently the first case of 
exstrophy of the bladder and incontinence that 
has been cured (BUI 28229) After struggling 
with these cases for many years, this successful 
result tempts one to cry', “eureka ’’ 
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opening which contained the catheter on the oppo- 
site side A clamp passed in the opposite direction 
through this opening ^\as made to emerge from 
the urethra where the tube as grasped and drawn 
back through the opening, as shown m Figure lo, 

I and 2 In this waj good drainage was provided 
for at a distance from the region to be operated 
upon In Figure lo, 2, is shown the incision which 
was made just above the orifice of the previously 
made urethra This was enlarged (Fig 10, 3) and 
after the urethra was opened it vas found that too 
much skin had been used to form the urethra at 
the previous operation A stnp was excised from 
each side (Fig 10, 3), thus leaving a verj narrow 
stnp of skm (only 3 or 4 mm in width), in the 
median line posteriorly, and exposing muscle on 
each side The technique of closure is shoivn in 
Figure II In first inset, the greatly resected 
urethra has been turned m with a continuous sub- 
cuticular No 0000 chromic catgut suture on a 
Dulox needle This hne of suture was continued 
upward so as to close the bladder opening (Fig 
II, 2) It was decided to go at a distance of the 
median line to free muscle which could be drawn 
over the new made tight urethra on each side 
In Figure ii, 2, the muscle flap, which was ob- 
tamed on the left side is show n and in Figure 11,3, 
the sutures, which were inserted to draw this flap 
over the new made urethra, are shoivn Here also 
IS showTi a muscle flap which has been freed by an 
incision preparatory to covermg the first muscle 
lax er Suturing of this la} er of muscle is shown in 
Figure II, 4, No 0000 chromic catgut was again 
employed As seen here, the newly made tight 
urethra was covered by two layers of muscle, one 
drawn from the left, the other from the right 
After this it was necessary only to draw down 
from above the skm flap, which was quite loose 
and redundant, and to suture the skin and sub- 
cutaneous tissue to the adjacent woimds below 
with fine silver wire Thus the muscle plastic was 
completely covered around the very tight urethra 
which contained only a strand of nylon to be used 
subsequently as a conductor for the passage of 
instruments 

Sulfathiazole, i 5 grams, three tunes a day, n as given the 
patient, begmning 2 days before operation and continued 
Uiree days after operation the patient had a skm rash 
which was diagnosed scarlet fever The patient w as trans- 
ferred to the isolation w ard for 3 weeks (It seems probable 
now that this was a sulfathiazole rash and not scarlet fever ) 

The catheter, which emerged from the two cystotomy 
wounds in the upper part of the bladder, worked well, and 



Fig 12 Motion picture camera obtained picture of the 
patient voiding This is one of the frames She w as able to 
start and stop the outflow of unne on command and had 
complete control Interval between voidings 2}^ hours 

no unne escaped through the newly tightened urethra 
The sutured wounds healed per pnmam and the double 
dramage tube w as removed on Januaiy 12 Two days later 
filiforms and a No 14 children’s sound w ere passed through 
the newly made urethra into the bladder, and a No 12 
urethral catheter was inserted for drainage to facilitate 
closure of the tw o suprapubic w ounds 

On January 31 the suprapubic w ounds having healed, the 
urethral catheter was removed The patient voided at 
intervals through the urethra and wnth almost perfect con 
trol when she left for home on February 6 

For a time leakage occurred from a pm point fistula high 
up in the skm flap where the strand of nylon emerg^ 
This now has healed, and the patient is \ oiding naturally 
through the new made urethra Urinary control is perfect, 
the interval from i to 2 hours On July 8 the patient voided 
about 35 cubic centuneters of urine at a tune She has good 
control A motion picture w as taken of the child urinating 
One of these frames has been enlarged to show this 
(Fig 12) 

July 28 By waking the child at 2 hour intervals at 
night, voluntary voiding was obtained and bed wetting 
avoided The bladder gradually is increasing m size, and 
the patient is learning to hold unne longer There is every 
prospect of a perfect result She already has good urmary 
control, voids freely m a small but forcible stream, can stop 
and start the outflow on order when told to do so The 
exstrophy was cured by the first operation, the mcon 
tinence by the second 

January ii, 1942 (letter) The patient voids unne at 
intervals of 3 hours w ith good control 

This IS the story of apparently the first case of 
exstrophy of the bladder and incontinence that 
has been cured (BUI 28229) After struggling 
with these cases for many years, this successful 
result tempts one to cry, “eureka ” 



SURGICAL AND POSTOPERATIVE TREATMENT OF I AR&F 
VESICOVAGINAL AND RECTOVAGINAL FISTULAS 


\TRG 1 L S COUNSELLER. M D F NCS, Roebam Momnott 


I T b now Ddii}' loo }Tnn ilace tbc dutk 
work of Mxikn Sim* on Tetkova{bul fiito 
Us. HccootifbQtedDxretoUibi^)cct«iKl 
brought about gratrr faaxn to t}K treat 
meat of tfx coodftkn than any other person hail 
done prfcr to 1852 Since tbm there hav-e been 
Domeroua modifications snd ati^estlons as to anr 
rknl tedmlqne and methods ^ approach to the 
fistoU. The mme b tree of fistoUs from the bowd 
to the vagina. The problems Inrolrcd In the 
treatmcot of these fiitoUs are as diScolt as, and 
are often greater than, the problem of treatment 
of vesical fistnks. When vealcovagirtal and 
rectovBgioaJ fistolu exist cLnmltaoeoas)) the 
problems bvofred ui the targka} tad pattopert 
thx treatment are conslderaQ} increased. 

It b not mj intenUoa to levea the varloos 
caeses of these fistohs, with wfakfa all are so fa 
miTar Ltsead, I wbh to pofnt out sotne of theph 
falls la mflcal managetneai whch fretpeatlr 
p re dbp Qse to recurmKe of the coodllko I also 
wi^ to empbasue the Importanoe of meucoloos 
poMoperatlN'e care for b^ vciical and reetal 
^tnUt into the >*agiTia, espeoall) tboae of the 
Urger and mofe complfcatea tjpet. 


VEDCCrVACIXAL FlSnJL.^ 

It b the experience of moat aarreoni that m 
about 85 per cent of caaea most email reskm-agl- 
nal fistoUs can be dosed at 00c sorpcal procedure; 
especially If previocs repeated attempts at do- 
Bire have not been made. Smill vesical fistuUa do 
not often constitnte a difficult problem. How 
ever I feel that It ibould be emphasued seriously 
that fistulas such as these occasIonaUv can 
resist all the skHl of an expert wirgcoo. prindpa^ 
because enough atteoiioo has not been green, 
first, to the sitoatioo of the fistuU and, second, t 
residual InfccOoo which may be present in the 
bbdder Tbc Importance I the ritoatlop of a 
vcstcal fistula cannot be too greatlr 1 treated. For 
onmple a «rrjll fistula ahki Inruivet the pnte 
nor margin of the Interral vesical sphincter b one 
of the fT*^ difficult to dose of aD Ijslnbs within 
my cipencoce and It ibould not be cocsideTed 
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ligfall) Since the fiitnla imohes the spbiocto’ 
the sphincter b, therefore tom and partially ta- 
coDtlncnt, resulting from cootraokn and krno- 
UoD of scar tis sue althin the arenUr mturV 
fibers It b most difficult to avoid wjp ei Ljj ma y 
the vaginal and vesical suture Uncs at ihb pdnt 
without producing distortioa of the sphincter and 
urethra. Appodtion of these satnre Ibn pmfit- 
posrs to rec un erKe. Faithennore when a atie 
lei b ptetd ihreori the methia Into the bhddrr 
It b a noon sure tolx in coo tact with the regtoo ef 
repair and such coouct b a N-cry potest fi^ h 
r ccn n atce The catheter ahraya pcodoces Infea- 
Uon and also bdtes Lofectloo which bdoces 
breakdown of the future tines. Thb factor b oae 
of the chief difficolUes In ckame of oiethral asd 
oiethnn-agiDal fistulas. Urokfbu abo now hare 
bec te ne famPtar with thb lain do not Icare 
atheter in the sale urethra Mbaeqscst to faTgi* 
cal repair of orelhreJ fistula or after prrfersaan 
of pkftlc pwoctdtins for hypeapadha. The pa 
tiest b escooraged to arbe and mlctonte h Ux 
Donnal manner or If the mrgkal procedure has 
been too ertensre a perintal opening b made in 
the posterior nrethra to ifivert the nrircuy atreesi. 

I am begirmlng to beheve bosever that if a p 
dent can vofd, the ponare cf nrioc over a ■aaH 

repair In the nrethra or ipcincter b ooce beoffid^ 

tlwn detjimajtal, aince M such a flow aD fofl- 
ment and cxndate perioiricallv are braged fnaa 
the su tore Ime Thb beCef, bmrever does pot i f- 
ply to fistulas ahoaled entitely within the taw w 
vault of the bladder where tbev are ctmtsauj 
lathed in urine. , , , . 

The accood factor of resldtal Infectfc* afthfa 
the bladder In the failure of these s m a l l vwlcovag 

tiul fiatnlai to heal b one ahfch b even more sen- 

ocs ahen large fistulas are encouateied, and 
be evaluated carefnDy before cperatboaLbooer 
that becomes totally incootiMt t®" 

tracted and infected. Infectlcn b wh 
does not pscdoce nib^ective symptoms, store w 
britatioD cannot induce tbc desire t 
the allBarion becomes annoybg t ^ 

only if the upper part of the mbar) tract recew 

Invohrd. IiriUticm a^ bciufOtloo . 

vagina censtittrte sufficient evidence 

. imlably pnrJI .lib Ibt U-i- 
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der, and the conditions usually are induced bj 
urea-splitting organisms, primarily those of the 
Proteus group, which are the most common and 
unfortunatel}^ the most dilEcult to eradicate The 
formation of incrustations on the mucosa in the 
region of repair is an extremely potent factor in 
predisposition of the fistula to recurrence The 
factors which are operative m the healing of 
wounds are exactly the same in this particular 
situation as they are elsewhere, namely, freedom 
from mfecPon, projier hemostasis and lack of ten- 
sion, so that interference with blood supply does 
not occur 

Large vesicovaginal fistulas of several months’ 
duration constitute the greatest surgical problem 
from the standpoint of causation, infection and 
contraction of the bladder, retraction and scarred 
vagmal and vesical mucosa, involvement of the 
tngon, ureters, and sphmcter Destruction of the 
vesical neck, sphmcter, and a portion of the ure- 
thra often bnngs about what approaches a hope- 
less situation in the matter of restoration of 
vesical function (Fig i) Such a situation usuall> 
is directly attnbutable to difficult and perhaps 
faultily performed obstetrical procedures and to 
the results of radiation therapy for carcmoma of 
the cervix In the first instance the earlier surgi- 
cal repair is undertaken, the greater will be the 
chances for cure A patient who has this type of 
lesion is always entitled to one or two serious at- 
tempts at repair, but any further effort is not 
likely to be successful The pnncipal effort must 
be directed, first, toward complete excision of all 
scar Pssue and, second, toward complete mobili- 
zation of that portion of the bladder which is in- 
volved This may be a difficult task, smce the 
bladder often appears to be “frozen” against the 
pubic rami from which it must be entirely sepa- 
rated The lacerated vesical sphmcter retracts 
exactly as the lacerated rectal sphincter retracts 
and, therefore, it becomes essential for the sur- 
geon to loosen the fixed residual portion to enable 
him to reapproxunate the circular fibers of the 
sphincter Since the tngon usually is almost 
■wholly destroyed, it becomes necessary to narrow 
the tngon by brmgmg the ureteral orifices toward 
the midlme In extensive repairs of this type 
suffiaent vaginal mucosa may not be available 
for the purpose of complete coverage of the de- 
nuded region If the wall of the bladder will re- 
main closed, the vagmal mucosa wfil eventually 
epithehze over the region Absence of the urethra 
is not particularly important If the sphmcter can 
be rnade to function, so that complete continence 
i^ults, a urethra can be constructed at a later 
nnte, if necessan Several of mj patients have 





Fig I Destruction of the bladder neck, sphincter and 
portion of the urethra (after Stephenson, G \V , and hlas- 
son, J C Surg , Gynec & Obst , 1934, 58 1036-1039) 

complete urinary control and yet have a very 
short urethra, the}’’ do not have an external ure- 
thral sphmcter 'V^en reconstruction of the vesi- 
cal neck is deemed a surgical impossibility, or if 
failure ensues subsequent to repeated attempts at 
repair, I think that diversion of the urine to the 
bowel is the procedure of choice 

A large vesicovaginal fistula which occurs after 
extensive radium therapy for carcmoma of the 
cervix IS still less likely to be successfully repaired, 
by virtue of the fact that the tissue at a consider- 
able distance from the edge of the fistula usually 
is too devitahzed to be suitable for repair, and it is 
often impossible to mobilize this tissue Any at- 
tempt at surgical repair necessarily must be de- 
layed a sufficient length of time to preclude the 
possibility of local recurrence of the malignant 
process Later, when there is no evidence of a 
residual malignant process, I believe that the pa- 
tient is best treated by bilateral ureterosigmoidos- 
tomy 

Methods of approach A well planned procedure 
should be outlined for each patient who has a 
vesico-vagmal fistula The fistula may be ap- 
proached vagmally, transvesically, or transpen- 
toneallv Ureterosigmoidostomy also -will be con- 
sidered herein 

Vagmal approach The result from each of the 
aforementioned methods may be highly success- 
ful, but It IS generally agreed now that the method 
of xmginal approach has many ad-vantages over 
the others and that the operative nsk which ac- 
companies this method is practically ml During 
the vear 1939, 32 vesicovaginal fistulas were re- 
paired surgically at the clmic, and all were re- 
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As long as suture material of any type exists 
withm the vagina, there will be a constant flow of 
exudate, whidi, if it is not removed daily, will 
macerate the tissues, an occurrence which will 
predispose to premature separation of the suture 
Ime For this reason, the vagina is cleansed daily 
by the careful introduction of a Sims speculum 
along the rectal wall, to expose the suture line All 
mucus, exudate, or blood is removed with a dry 
cotton sponge and the suture hne is painted ivith a 
germicidal agent (tmcture of merthiolate) This 
routine also permits the surgeon to observe the 
healing process 

Specimens of the urine for culture are taken 
daily directly from the catheter, the bacterial 
count IS estimated, and the acidity is determined 
The administration of sulfathiazole is continued 
dunng convalescence of the patient If strict at- 
tention IS given to this detail, incrustation will 
not occur on or within the catheter Pnor to 
mstitution of this routine at the clinic it was not 
uncommon for the catheter to become occluded 
with sediment 

Proper selection of an indwelling catheter con- 
tributes much to the comfort of the patient The 
catheter employed should be one that does not 
rest on the tngon or produce pressure against the 
internal vesical sphmcter muscle To obviate 
these possibilities, I devised one which consists of 
a French catheter (male), size i8 or 20, which is 
introduced through a larger segment of soft rub- 
ber tubing about 4 to 6 inches (10 to 15 cm ) in 
length Approximately 3 to 4 inches (8 to 10 cm ) 
of the soft rubber tube which forms the outer 
sheath is sectioned to produce four strips of rub- 
ber equal m length (Fig 6) The French catheter 
IS held firmly by the remaining segment of the 
outer soft rubber tube The catheter is inserted 
through the urethra for the proper distance and 
the four strips of rubber are secured to sections of 
adhesive tape placed toward the pubes and also 
lateral to the rectum The patient may move in 
any position, yet the catheter will remain in the 
original position, and the exertion of tension on 
the catheter is prevented 

The patient lies on the Bradford frame for a 
minimum of 2 weeks, depending on the character 
of the fistula which she had After being removed 
from the frame, the patient remains in bed 2 to 3 
days longer The catheter is then removed and 
she IS instructed to micturate every hour during 
the next 24 hours, then to micturate every 2 
nours for 2 to 3 days, so as gradually to increase 
vesical function At the time of dismissal, either 

he urine should be sterile or bacteriuna should be 
reduced to grade 1 



Fig 6 A ncM method for retention of a nonimtating 
catheter in the female bladder 

RECTOVAGINAL FISTULA 

There are three types of rectovaginal fistula 
which I wish briefly to discuss, namely, (i) that 
which occurs simultaneously with vesicovaginal 
fistula, (2) that which develops subsequent to re- 
pair of complete laceration of the permeum and 
(3) that which arises insidiously and m conjunc- 
tion with an abscess in an anal crypt 
Rectovaginal fistula which develops with vesico- 
vaginal fistula As a general rule, this type of 
fistula IS situated high in the vaginal wall, as ex- 
emphfied by the fistula encountered subsequent 
to radium therapy for cancer of the cervix This 
type of fistula occasionally is seen after precipi- 
tate labor m a previously nulhparous patient, and, 
in such instances, complete laceration of the peri- 
neum also IS likely to have occurred 

Although it may be possible to repair both le- 
sions (that IS, vesicovaginal fistula and rectovagi 
nal fistula) simultaneously, the risk of recurrence 
of either one or the other condition is most cer- 
tainly considerably greater if such a procedure is 
earned out When the vagina has been converted 
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nodule will develop on the vaginal wall just be- 
hind the perineum, and will remain extremely 
tender and will finally penodicaUv subside Sub- 
sidence is considered to be due to evacuation of 
the contents of the abscess into the bowel The 
patient appears to be entirely comfortable and 
free from disease for several weeks, then the no- 
dule recurs on the vaginal side of the wall, with 
extreme tenderness and discomfort Finally, the 
contents of the abscess rupture into the vagma, 
and fecal material and gas periodically will be dis- 
charged through the fistulous opienmg into the 
vagma My reason for drawmg attention to this 
lesion IS the fact that attempted closure of this 
fistula before all the mflammatorx^ process m the 
rectal wall has subsided will result m surgical fail- 
ure m loo per cent of cases Furthermore, the 
small focus of infection in the anal crvpt usually is 
only one part of the infectious process and there 
are ramifications m the form of fistulous tracts m 
the bowel wall that must be completely excised 
The proper form of attack on such a fistula, 
then, IS a two stage procedure The first proce- 
dure IS the problem of the proctologist, and it is 
usually necessary to cut both sphincter muscles 
and to destroy completely the perineum How- 
ever, this IS not true m every instance When 
there is evidence that the inflammatory process 
has subsided and that complete or partial loss of 
control of the bowel has occurred, the problem 
becomes that of the gynecological surgeon to re- 
construct the anterior rectal wall and the peri- 
neum In other words, the lesion is essentially the 
same at this particular stage as the lesion which is 
present at repair for complete laceration of the 
permeum, after all scar tissue has been completely 
exased 

Postoperative care Postoperative care of pa- 
tients who have undergone repair of rectovagmal 
fistulas IS of importance equal to that of postoper- 
ative care for patients who have imdergone repair 
of vesicovagmal fistulas The operative incision 
must be inspected daily from the vaginal side and 
from the rectal side For from i to 2 weeks the 
bowel should be prevented from moving Ex- 
posure of the suture line within the rectum is ac- 
comphshed by means of a small anoscope All 
mucous secretions and flecks of feces should be 
removed daily through the anoscope, and the su- 
ture Ime withm the bowel should be painted with 
a germicidal agent (merthiolate) A small Sims 
speculum is placed in the vagina and the anterior 
vesical and vagmal walls are held firmly to expose 


the suture Ime on the posterior wall The vagina 
IS cleansed with dry cotton sponges and the su- 
ture line IS painted with tincture of merthiolate 
WTien the wounds on both the vagmal side and 
the rectal side of the wall are kept dean, primary 
union can be expected m approximately aU in- 
stances I believe the high incidence of failure in 
such cases has been due to a disregard of the value 
of the postoperative care of the wound The peri- 
neum should be kept free of any dressing material 
whatever, and secretions should be removed from 
the vagma more frequently than once a day, if 
necessary Drj^ heat should be applied by means 
of an electric lamp dunng the day and removed 
at night 

SUUMARX AND CONCLUSIONS 

Attention has been directed to the difiiculty of 
closure of small vesicovaginal fistulas in certain 
situations with particular regard to the vesical 
sphincter and ureters 

Sulfanilamide and its derumtives have enhanced 
the treatment of vesicovaginal fistula m that the 
drug and its derivatives are able to destroy organ- 
isms within the urine in a much shorter period 
than had been possible formerly and are able thus 
to mamtam the unne in a nearly sterile state dur- 
ing convalescence of the patient This has been 
a very great asset in the improvement of end re- 
sults Meticulous care must be devoted to the 
patient during convalescence, to maintain the 
unne free from infection, to avoid incrustation in 
the bladder and occlusion of the catheter The 
vagina should be cleaned of secretions daily 

Ureterosigmoidostomy has a definite place in 
the treatment of huge vesicovaginal fistulas in 
cases in which the bladder has been rendered inca 
pable of agam retaimng urme 

Rectovagmal fistulas are best treated by com- 
plete excision of all scar tissue and re-estabhsh- 
ment of the normal character of the rectal tube 
Particular attention is duected toward those small 
fistulas which ongmate in an anal crj'pt, a cir- 
cumstance in which It is essential that the sur- 
geon understand the etiology of the condition and 
the clinical course of the patient Postoperative 
care is smular to that for patients who have under- 
gone repair of vesicovaginal fistulas in that suture 
Imes in both the rectum and vagina must be kept 
clean daily This can be done by the use of a Sims 
speculum, a small anoscope and diy^ cotton swabs 
Attention to these details toII greatly improve the 
number of instances of primarj healing 
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C OililOVL'V in the CTpcnetKc <rf ibe 
dmector and orf tbe saijeon, ttroctonJ 
fentura are encountw^ in tnivkaDy 
Important arena oi the body whl^ aie 
aadeq«atel\ deacifbed b tbe tCTtbooka opoo 
mhKh thev lu\-e been dependent. In recent tnd- 
te» (ilc\a5- and Anaon. 15140) tbe authon have 
foond, for examp>(e that the aN-aHable tcctxmit of 
the apooenrotic and faKial contbultiea from the 
lower abdomen fato the thljffa are hijrbl convtn- 
ttno a l U e d and acareely latiafactoryfer the gold 
aoce of the critical atugeuiL Certab of the featoiea 
encountered b tbe atwh erpiab the frequency of 
rtcunencE, whDe otbera cuggeat the deiRnbuity 
f r mortificBtJoo of the uaoal metbodi employed b 
bgnmal bemtorrhapin 

Tbe ament brw report a HI te% lew the lahent 
fentures of bguitufetDanl aaatomy and de 
■cribe an operation baaed tipoa thk marpholofical 
Knd) Althonfh bnef it ■ hoped that thb pre 
Imaioan report wHl, by ithnabinig otbera, arceh 
erate tbeacrumnhtlooof aUttatietldataoQthnlhr 
casea, and win be of aid ( tboae abo have re 
quoted detiDed Infarmallon on tbe techniqae 
bvol "ed. 


A*CATOVT 


Esierwc! tNojMC. In tbe tn fnmil part of (be 
abdooibal wall, tbe ectemal obhqtte b aBapooen 
roOc plate oi vercd on each surface by an bvTstmg 
faariil la\cr It k, bowe%Tr not a complete 
aponeurotic phte since It b defect! -c it the bri- 
■ogolar hbtaa (looselr termed the soba/taaeoas 
inguinal nng ') and In an area, knticaiar la out 
line candal to tbe infulaal ]lf;anicot (Fig i) In 
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tbeae areas, which are iargcl> devoid of anioa- 
fotic fibeia, analomkal d^re b effected by the 
fasciae which fuse bach to-back as ther stretch 
acToat each opening Between the cnua cf tk 
Ting* they are carried downward into the iCTo- 
tum as tbe erte i nal tpennatk fascb beiiw tk 
faigninaJ hgament they are rant breed b/erloriras 
a nperhdal cocnpooent of the fasds bti. 

Thertfort, so far as the ontermoat cf tbe three 
abdominal la^-m b c o o ce roed, it may be said that 
the barricade to hernktion b incomplrtr in tbe 
ptrscnce cf a pelent processus vagioahi tbe 
dcscendln* faitesune oe cetentum need oofr ft 
large tbe u tut between opooeurotic crura and 
dilate tbe surnxindhig faacal enrebpe. Sbre tbe 
fasdae servT to bind together adjaeret aponcaretk 
bands ao Ibat te>ull> tb^ form pbte usdne 
stietchmg h herniorrhapiy. mar so aaien tbe 
eot-ering&bnnsbyentbatlhevarara ediers 
r er uiigj ce when ad^cmt apomiotk bands are 
drawn apart, sbortened by sotorinc a new bcnb 
may ocatr throogh ■ det artHiaallv pndoced 
rflberm theapooenrusb itael/ or dotal thereto b 
the area of wealuiesa between bgninal and fno- 
ortl regions. 

/ /tJTttJ Mifw \\’beTeas the ecternal obhqoe 
b chlrfl> apooenrotic in the inguinal regi*. tie 
c or res p o od ag part of tbebr fenad obCquetruoIr 
coqU^ some nnade fiberi, cs pecbit y fa iu 
btet^ poctioo (Pig ) In the WerometSil 
Uon of the greater nombrr of apedrocns, hose^ 
aponeurotic fibers HrmTnhh In sl*e and BOBiber 
and gmade fascddes b ec om e sjarse Tbe ts k 
xesUng fasdal laYers ihoi remam as 
representatoTs of the mternaJ oWiqof- ^ ^ 
spermatic cord, too fasddes ire few m tkt 
iDtetmediate one f the funicular coots h iny 
to that dfTiTed from tbe conjoined cmrecw 


asdac of the etternal obfiqoe 
The lower portion of the ^“'ttnslobiicpe--^ 
s. iU cremasteric portwo— snses from U* 
nos la*:n as tbe latter Va et ihc pebH for W 
oner ertremlty its attachiDenl t tbe 
IgasKst b b% means of a ralbcr 
( a unlike the other funlcutir craU in ttnl w 
KO hnal ( bimtinal) orfece cf the tube *bxh n 
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c. Spma iliaCQ 

Fibrac intercrxiralcs / / ^ 



Fig I The external oblique aponeurosis freed of its ex 
temal lajer of fascia, shoinng that the inguinal ligament 
itself is a marginal structure, separate from the fascia lata 
of the thigh and independent of cremasteric part of internal 
oblique Inset show s fascial continuities, opposite side 


forms IS an elongate oval m outline, not a circle 
(opened m Fig 3) , it does not completely surround 
the cord until that structure emerges through the 
subcutaneous inguinal ring It is, therefore, a poor 
barricade, being capacious at its beginning and 
chieflv fascial through the greater part of its 
length 

Transversjis abdomims The inguinal portion of 
the transversus abdominis muscle is more aponeu- 
rotic than It IS muscular (Figs 3 and 4) , its lower- 
most part arises from the iliopsoas fascial tube as 
does the cremasteric portion of the internal 
oblique The insertion of this lowermost portion 
of the transversus is not to the inguinal ligament 
as one might conclude from present methods of 
herniorrhaphy but to Cooper’s hgament on the 
supenor pubic ramus 

Almost without exception that part which is 
earned downward upon the cord is purely fascial 
(as Its name, internal spiermatic fascia, would 
indicate) Similar to the funicular sheath is the 
femoral sheath, for this, the fascial layers of the 
transversus fuse to form tlie anterior component 
of a tubular prolongation (Fig 4 and inset), the 
iliopsoas fascia forms the posterior component 
The inner fascial contribution from the trans- 
versus layer is the transversahs fascia but the 
outer bears no special name The femoral differs 
from the funicular sheath m transmitting vessels 


M obi int abd 



Fig 2 The interml oblique IS exposed by remo\aI of all 
of the external oblique except its lowermost aponeurotic 
fibers (inCTinal ligament), the former layer, in its cremas 
tenc (funicular) part is partially fascial, it arises from the 
iliopsoas fascia, not from the inguinal ligament 

chiefly, in hernial cases it resembles the afore- 
mentioned sheath in containing (in its medial 
compartment) a peritoneal diverticulum 

SURGERY 

All the recognized methods of inguinal hernior- 
rhaphy which have been devised since the publi- 
cation of the works of Bassini and Halsted, are 
alike in one respect m each of them the various 
inguinal layers are sutured to the inguinal liga- 
ment Although minor variations are legion, they 
seem to possess this feature in common 

The current article is entirely m agreement with 
those statmg that simple excision of the hernial 
sac IS adequate m a small indirect inguinal hernia 
when the abdominal inguinal rmg is not markedly 
dilated, in this type of hernia, if no weakness of 
the postenor wall is demonstrable, passing sutures 
through the so called conjoined tendon and fasten- 
ing it to the inguinal hgament will serve only to 
weaken layers and to reduce the defenses against a 
direct mguinal hernia A large mdirect hernia and 
a direct inguinal hernia present the same problems 
for repair In the former, the medial extension of 
the dilated abdominal inguinal ring may lie next 
to the rectus muscle, with the result that the en- 
tire postenor wall of the ingumal canal (including 
the area of Hesselbach’s triangle) is attenuated 
and the bulk of its tissue displaced medialward 
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Fig 5 Dissection demonstrating the stage in a direct 
inguinal herniorrhaphy in nhich the hernial sac has been 
excised The relationship of the inguinal ligament, Coop- 
er’s hgament, and the mar^ns of the transversus and in- 
ternal oblique aponeurosis is demonstrated The margms 
of the latter are sharp because the attenuated portions hav e 
been exased 

dommis aponeurosis were not readily available, 
then there might be some reason for using the in- 
guinal ligament, but, actually, the layers them- 
selves and the heavy band into which they insert 
medially are convemently situated for surgical 
use, the latter band, termed the supenor pubic, 
or Cooper’s hgament is a dense fibrous structure 
l5ang on the anterosupienor aspect of the superior 
pubic ramus from the pubic tubercle medially 
to the vicinity of the femoral vein laterally (Fig 
S) It IS composed of fibers from the transversus 
aponeurosis and attached transversahs fascia, a 
lateral expansion of the rectus tendon of insertion 
and the pectineus fascia Cooper’s hgament is used 
rather consistently in the repair of femoral hernias , 
usually, however, the inguinal hgament as well as 
the transversus aponeurosis and mternal oblique 
aponeurosis are sutured to it, as described by 
Moschcowitz Dickson, however, advocated mere- 
ly suturing the transversahs fascia to Cooper’s 
hgament in the repair of a femoral hernia, ignoring 
the inguinal hgament The first ingumal hernior- 
rhaphy method known to these authors that 
utilized Cooper’s hgament, is that descnbed by 
Babcock This method, however, uses only the 
medial portion of Coopier’s hgament in the im- 
mediate vicimty of the pubic tubercle Robms 
has subsequently advocated suturing to Cooper’s 
hgament after the method of Babcock, and J R 
Veal and D D Baker utdize the superior pubic 
ramus in their periosteal graft 
The opieration suggested is in essence a restora- 
tion of the normal mgumal anatomy The inasion 



Cooper’s ligament 

of the skm and method of ligating the hermal sac 
are in no way different from those in general use, 
the principle of highhgation and of utihzing fascial 
or aponeurotic structures is adhered to, the sug- 
gested method differs from others in that it 
Ignores the inguinal hgament After the sac is 
removed or imbricated, as the case may be, the 
supenor pubic (Cooper’s) hgament is isolated, and 
freed of adjacent preperitoneal connective tissue 
(Fig 5) If anomalous obturator vessels are to be 
ligated and severed, the small artery to the pyra- 
midahs muscle, sometimes encountered, should 
also be hgated The inferior margm of the trans- 
versus abdominis aponeurosis and attached trans- 
versahs fascia IS clarified by excising any attenu- 
ated portion secondary to the hernia and freeing 
It from the underlymg preperitoneal connective 
tissue (Fig 5) This aponeurosis is then sutured 
to Cooper’s hgament from pubic tubercle to the 
femoral vein by a senes of interrupted silk sutures 
(Fig 6) If the lower border of the internal 
oblique is aponeurotic, its substance is to be in- 
cluded in the sutures If closure cannot be ac- 
comphshed without undue tension, relaxation is 
accomplished after the method of Falhs This 
type of closure leaves a small defect between the 
abdommal inguinal nng and femoral vem (Fig 
6) , normal anatomy is here restored by sutunng 
the transversahs fascia to the antenor surface of 
the femoral sheath It is worthy of special com- 
ment that, if the transversus abdominis aponeur- 
osis IS sutured to Cooper’s hgament as far laterally 
as the femoral vein, the femoral ring is obhterated , 
by this means the possibility of a femoral hernia 
IS obviated * 

It will be noted that after the suturmg of the 
transversus aponeurosis to the hgament of Cooper 

'The important relationships of the lacunar ligament Cooper s nga 
meat femonlnne transvenus abdominis aponeurosis and fabcinguinalis 
haw been discussed in the carher article by the present authors (McVa> 
andAnson 1940) SufBceit tosa> that the standard desenpUons of these 
structures and their mutual rclationshipis are not accurate. 


SURGER\ G\’VECOLOG\ AND OBSTCTRICS 


750 


• nd ibe nUblifhinctl cj the continull\ f the 
tr»n»vmifis bada to the anteriof femorai ibcath 
that a pvTamkU] apace li prodoced The cord la 
dropped loto thb and the external oblique 
apooruroab If cksed over It ao that the ipenztalk 
c«d em trgea at the lite ol the fabcalinroDa 
lagmoalnng The oblkpdts of the lonlna! canal 
U flnmltaneoudy reatoc^ It ihould be adnwal 
edjjed that the KJtunng of the lajm to Coi^jeT a 
1 Ramrat U tectmtcill) more dlfocult becaoie of 
the latter a deep poaiUcav There la alao danger of 
fcnfurioK the (entocal \ticu A ilmpk precaution 
focestaJk aoch an accident In the oae of a \’e)Q 
retiactof or the lodex finger foe protection of the 
femoral rein, and a annll ribbon retractor to keep 
the preperltoneal conoectl’.t tfanif out of the 
field, adequate exponre u obtained. 


StniilAJlT 


In the repair oi targe Indirect and direct 
»QguhstJ berniii, It U r c co cua en ded that the 
Inguinal lajen be futured t Cooper a Ufamrot 
aridDottothelarutnalliganmL It U pototed oat 
that the lofouad UnEoent U aeltber the normal 
ma ert lo fi of the bynnal itiau dot a nltahle aub- 
■tltnte for tudi altadunent on the cuattax> the 
superior puUc linmesc. Cooper I Uaioeat, which 
Ii the oornsal InaertiAi, h readily tccsaslUe 
Intrinakilly stroog and direcilt fixed to booa. 
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H-\SILAR 1N\'A(;I\A I ION OF 'J HE bKULE— 

SO CALLED ri A 1 YBASIA 

Report ot 1 hrcc Cases in \\ hieh Operation W'as Done 

WINCIllll McK CR\IG, MD ,1 A C S , \l AIRIC 1 N \\M>I 1 , Ml), iml 
JOHN I) C\MI’. M I), Rochisttr, Minncsot i 


F RLQL'EN 1 L\ llic ‘Stimulus of i pie^ent i 
lion of ob'cmlions at one of our mLClings 
results in suli'K^qucnt reports of smiihr 
cliniril ol)scr\ations Three eears ago 
when Chamberlain rcimrted his cases of so railed 
plattbasia most of us realized that we hail 
probabK o\erlookcd the surgical iiossibihties in 
tins condition Now that we arc aware that 
“plat\basia,” or more nearh accurateU , basilar 
invagination of the skull, is a dcformilv of the 
occipital bone, vhicli narrows the foramen mag- 
num, and of the upper cervical vertebrae, which 
flattens the spinal canal and that remov al of the 
bone whidi is compressing the uiidcrlving brain 
and spinal cord usuallv v ill be followed by relief 
of svmptoms, the svndrome is receiving more 
recognition 

The term “plalvbasia in recent \ears un 
fortunatcK has been ap])litd to a condition which 
IS more properh desenbed as ‘ basilar invagina 
tion of the skull, ’ or “basilar impression ” Ac- 
cording to antliropologisls, true platvbasia de- 
notes an abnormal obtuseness of the sphenoid 
angle which results in a flattening of the basal, or 
as It IS often termed, the sphenoid angle The 
normal sphenoid angle is that angle which is 
situated between the line from the foremost point 
of the foramen magnum to the center of the sella 
turcica and from this point to the root of the nose 
The angle varies normally from 115 to 150 de 
grees Tlie condition of basilar invagination of 
the skull has been known to anthropologists and 
pathologists for manj jears, and basicall), the 
condition represents a developmental anomalj of 
the occipital bone and upper part of the cervical 
region of the spinal column 

According to Schueller, who described the 
roentgenographic features of the condition in 
1905, basilar invagination is designated as an 
unusual change in the base of the skull, the most 
stnking feature of which is the upward bulging 
of the posterior cranial fossa around the foramen 

From the Sections on Neurosurgery Ncurolog> and Koent 
gcnology The Ma>o Clinic 

Presented before the tenth annual meeting of the IIarvc> 
Cushing Soocty in Rochester Ncaa \ork May 30 1941 


magnum When viewed from inside the cranial 
cavilv the base of the skull in case's m which the 
condition is tvpical cvhibits an elevation of the 
edge of the foramen magnum King between the 
l>v nmids of the temporal bones 1 he cliv us in the 
prcbcncc of bisilar invagination forms a convex 
licnd, the vertex of which comes to he al the level 
of the floor of the sell i turcica so th it the so called 
bacal or sphenoid angle approaches i straight 
angle and not an obtuse angle, as in true platvba- 
«ia, which IS not associated with neurologic 
svmptoms 1 he elevated portions of the occiput 
are considcrablv thinned, and the contlvloid 
processes are more or less rudimentarv Accord- 
ing to Schueller, m the classic case also arc ex- 
hibited congenital v anations of the upper cerv ical 
vertebrae The first cervical vertebra is rudi- 
mentarv in 1)710 and the posterior arch is usualh 
fused to the lower surface of the occipital bone 
bounding the foramen magnum The spinous 
process of the second cervical vertebra is fused 
with that of the third cervical vertebra 

In 1934 Ebenius described 4 cases of basilar 
impression (platvbasia or basilar invagination) in 
which neurological changes were associated Sub- 
occipital decompression was carried out m 3 cases 
in an effort to relieve the svmptoms In 1938 
Chamberlain described 4 cases of basilar im- 
pression (plat>basia), in 2 of which suboccipital 
decompression had been carried out for the relief 
of sjmptoms As a result of Chamberlam’s re- 
port, interest in the condition was stimulated in 
this counlrv Although the abnormahtj is more 
properly designated as “basilar invagination,” the 
term “platybasia” has become popular through 
Chamberlain’s reference to it Chamberlain has 
called attention to the fact that in lateral roent- 
genograms of the normal skull the shadows of the 
atlas and odontoid process will he caudad to a line 
connecting the posterior edge of the hard palate 
and the postenor margin of the foramen magnum 
(Chamberlain’s line) 

Secondary basilar invagination may develop in 
the presence of any systemic skeletal disease in 
which the calvarium is softened, Paget’s disease, 
751 
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wJthopcrtth-earMCTDpi^ cneifinnabon iowbki) 
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Ib oar caaes caxtfoJ aresorr mminatioQ failed to 
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of the face. It b Important to recall &t the 
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(eoolofic picture of oaaOar Invagination o( the 
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at aome later date remamt t be seen. 

It It an accepted fact that ■e\Tral akeletal 
anotttahea may afflict a singie patient who has 
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It purely operative and in the reported esses hs* 
hera prodiictive of good rrwjlts if the opcatisJ 
was Dot deferred loo loog 


basilar ioragmation of the sLoIL a fact which sug 
gests that tnb coodjtkn ofnaUv rests oa a ocn- 
renltal or dev-ekccoecLtal basis List has compre 
Dcnsii'eiv described anonsaJles of the occipftal 
boDC, atlas, and asda Among the more prombent 
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of the spuaJ cord, the ca t\ often being «r 
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ache, which w as worse on his arising m the morning, had 
become more frequent. For 2 months prior to his visit to 
the chnic slight difficulty m the swallowing of liquids had 
been noted 

The patient registered at the Ma> 0 Clinic on November 
9, 1940 Results of general medical and laboratory ex- 
ammations were negative, as were results of careful ex 
animation of the ocular fundi Neurological exammations 
disclosed coarse nystagmus on lateral gaze m either direc 
tion The left side of the face, mduding the forehead, was 
slightly but defimtely weak Hypesthesia to pam was 
present on the nght side of the nose and adjacent portions 
of the nght part of the forehead, nght cheek, and upper hp 
The nght corneal reflex was shghtly dumnished The left 
side of the tongue was moderately weak and defimtely 
atrophied The gait was markedly ataxic, but mco-ordma- 
tion of the arms or legs, and adiadokocmesis or the rebound 
phenomenon were not present Thus, to recapitulate, there 
was evidence of mvolvcment of the midlme cerebellar 
structures (flocculonodular lobe) and of the nght fifth 
cranial nerve nucleus (nucleus of the descendmg tract of 
the tngermnal nerve) and of the left seventh and twelfth 
cramal nerves. The differential diamosis included tumor 
of the bram stem, or m the rmdlme of the cerebellum, and a 
vascular or degenerative lesion of the bram stem and basilar 
invagmation of the skull The characteristic roentgenolog- 
ical observations consisted of true mvagmation of the base 
of the skull m the region of the postenor cranial fossa, plus 
anteropostenor narrowmg of the foramen magnum with 
congemtal variation of the first three cervical vertebrae 
The postenor portion of the first cervical vertebra was 
fused to the mfenor portion of the skull, and the second 
and third cervical vertebrae were fused both m the body 
and m the postenor portions 
The pressure on the pons and medulla oblongata, caused 
by a narrowed anteropostenor diameter of the foramen 
magnum and upper cervical vertebral canal, bemg re- 
sponsible for the symptoms, the surgical procedure mdi 
cated was that of removal of the postenor arch of the 
foramen magnum and spinous processes and lammae of the 
upper cervneal v ertebra 

With the patient m the upnght position and under the 
influence of mtratrachcal anesthesia, a midlme mcision 
was made ov er the suboccipital and upper cervical regions 
This mcision was earned down through the skm and 
muscles to the suboccipital bone and the spmous processes 
of the cervical v ertebra The muscle and penosteum were 
separated from the bone of the skull, and subpenosteal 
dissection was earned out about the spmous processes and 
lammae of the upper cervical vertebra As the dissection 
proceeded we could see that the arch of the atlas was absent 
and that the second and third cemcal vertebrae w ere fused, 
as was apparent m the roentgenogram Lammcctomj was 
done, and the fused spmous processes and laminae of the 
second and third cervneal vertebrae were removed We 
then w ere able to remov e the postenor arch of the foramen 
magnum wnth double rongeurs, and a modified type of sub- 
ocapital craniotomy was done. After this the dura was 
opened and the mfenor tonsil of the nght cerebellar lobe 
was seen to hav e herniated through the foramen magnum 
to the lev el of the third cemcal v ertebra Definite com- 
pression was present, indicative of a narrowed foramen 
magnum, and adhesions existed between the menmges, the 
pons and cerebellum These adhesions were divided and 
the cerebellar lobe was gentlj dissected free from the undcr- 
Ijnng structures Some defimtely anomalous v cssels situ- 
ated around the cerebellar tonsil prev ented amputation of 
tlm tonsil, which procedure has been suggested in C3<« m 
which the condition is extreme, as it was m this one. The 
entire region appeared to hav e been compressed, but after 


the adhesions had been divided and the mfenor cerebellar 
tonsil had been dissected free, much more room was pro- 
vided, and defimte decompression was accomplished 
(Fig 1 ) The dura was then closed with mtemipted silk 
sutures and the mcision was closed with interrupted catgut 
in the muscle and silk m the skm 

In the precedmg case the condition was so 
typical from the diagnostic and surgical stand- 
pomts that it really seemed that there was no 
question that surgical mtervention was a safe 
and logical procedure However, m the ne}.t case, 
compression was so great that respiratory diffi- 
culties were encountered throughout operation, 
and it was necessary to leave the dura open m 
order to obtam the maximal amount of rehef 

Case 2 A boy 16 years old was brought to the clmic on 
March 3, 1941, complammg of difficulty m swallowmg 
bqmds, a difficulty that had been present for to 
years pnor to the tune of his visit Sohd food could be 
taken without any difficulty Dunng the 2 years pnor to 
the time of his visit he had suffered from some degree of 
weakness and bss of weight. He had always had some 
limitation of lateml motion of the neck, without pam 

Aside from osteomyehtis of the nght femur, which had 
developed m ip34 and had taken a year to heal, the patient 
had remamed m good health until about 1938, when he had 
begun to expenence frequent attacks of stiffness and sore- 
ness m his neck A violent cough or sneeze invanably 
would produce pam in nape of neck, more on the left than 
nght, with extension of the pam up over ocaput. Lymg 
down would reheve this distress withm a few mmutes 

Nothmg more of significance was noted until about 
March, 1939, when he had begun to expenence difficulty m 
swallowmg liquids He would choke on liquids and had 
trouble with phlegm m his throat m the mommgs Dunng 
latter half of 1939, he had begun to notice difficulty m 
walkmg and marked clumsmess developed m use of his 
hands These symptoms had been progressive 

Shortly before the patient was adnutted the father had 
noticed that while the boy was sleepmg, he breathed in an 
unusual manner Respirations which were shallow and 
frequent were followed by about three deep breaths taken 
slowly, followed in turn by a penod of apnea which lasted 
for as long as 30 seconds Then the process was repeated 

Dunng the last 2 years pnor to his vnsit, the patient had 
increased m height at least 12 mches (30 cm ) 

The essential observations mcluded a cerebellar type of 
ataxia, which was more marked on the left side, and 
eliatation of Romberg’s sign The patellar and achiUes re- 
flexes were increased and Babmski’s, Chaddock's and 
RossoUmo’s signs were chated bilaterally Rapid hon 
zontal nj-stagmus was marked on the patient’s lookmg 
toward either side, with slight nystagmus on his lookmg 
upward \’ibratoo sense was modcratdy decreased at both 
external malleoli The muscles of both upper extremities 
were definitelj weak, but the strength m the lower ex 
tremities seemed normal 

Roentgenological examination of the cervneal part of the 
spinal column and the skull revealed a congemtal anomalj 
of the upper part of the cemcal region of the spmal column, 
with a well defined basilar mvagmation dcformitj There 
was an anomalous deviation of the bodj of the second 
cervical vertebra with resultant deforrmtj of the odontoid 
process and anterior portion of the first cervical vertebra, 
there was also spma bifida occulta of the sixth and sev enth 
cemcal v ertebrae. The lateral view of the skull and upper 
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AN EXTRA-ARTICULAR OPERATION FOR RECURRENT 
DISLOCATION OF THE SHOULDER JOINT 

J'\COB A GL^SSMW, M D , M S , Chicago, Illinois 


F or the treatment of habitual dislocation of 
the shoulder the writer introduces a simple 
and improved method which is accom- 
plished by an attack that mtends to be 
extra-articular throughout ' The technique to be 
descnbed was developed to replace the longer and 
more comphcated procedures employed today, in 
which articular exposure, excessive manipulation 
and mjur}”' to synovial lining and capsule are ob- 
jectionable features 

Nicola, m considenng the pathology' underlymg 
recurrent dislocation of the shoulder, listed three 
mam groups (i) bony, (2) capsular, and (3) 
muscular 

“i In the bony group are mcluded (a) Defects 
in the head of the humerus, either congenital or 
acquired after the first dislocation Atrophy of 
the head of the humerus, infantile paralysis, or 
congenital defects (b) Defects in the glenoid 
cavity, consistmg of acquired fracture of the edge, 
or shallowness of a congenital type (c) Fracture 
of the greater or lesser tuberosities of the humerus 
“2 In the capsular group are included (a) De- 
tachment of the joint capsule from the anterior 
or mfenor margms of the glenoid fossa (b) En- 
largement of ^e joint capsule from relaxation 
foUowmg repeated tears 

“3 In the muscular group are mcluded (a) 
Weakness of the supraspmatus and infraspmatus 
muscles (b) Contracted pectorahs major, teres 
mm or, and latissimus dorsi ” 

Accordmg to Stemdler and others, the prm' 
apal pathological feature m habitual dislocation 
of the shoulder is the relaxation of the antero- 
inferior capsular apparatus The onginal rent 
m the capsule is filled m by fibrous tissue and the 
resultmg redimdancy predisposes to subsequent 
dislocations, which occur on abduction and out- 
ward rotation of the arm, m many mstances dur- 
ing epileptic seizures On the other hand, Bankart 
believes that the underlymg pathology m trau- 
matic dislocation of the shoulder jomt occurs 

technique herein descnbed was developed and perfected 
m Department of Anatomy of the University of Iliinois, 
College of Medicine, with the aid of Dr Otto F Kampmaer 
Professor of Anatomy and Head of the Department. The writer 
also wishes to thank Dr Jack Kirschbaum Pathologist of the 
Cook County Hospital for his invaluable assistance in furnishing 
fresh postmortem material to further the development of the 
technique 


when the “head of the humerus shears o 5 the 
fibrous capsule of the joint from its attachment to 
the fibrocarUlaginous glenoid ligament ” 

For the purpose of contrast, we need to review 
bnefly the essential steps employed today in the 
surgery devised to correct habitual dislocation of 
the shoulder joint Of the methods that depend 
upon muscular or tendinous slings for the stabili- 
zation of the joint, the Ehrlich-Clairmont myo- 
plasty, and the Nicola tenoplasty are the most 
widely known The Ehrhch-Clairmont operation 
utilizes a flap of muscle taken from the posterior 
aspect of die deltoid muscle and passed an- 
teriorly through the quadrilateral space to be 
sutured to the tendon of the subscapulans muscle 
as It inserts on the lesser tuberosity of the humerus 
Because of its extensive surgery and its frequent 
failures, this operation fell into disuse The Nicola 
operation utilizes the long tendon of the biceps 
muscle to keep the head of the humerus from dis- 
locatmg from the glenoid fossa After adequate 
exposure of the shoulder joint, the capsule is 
opened, and the long tendon is divided below the 
level of the transverse humeral ligament A tun- 
nel IS then drilled from this pomt of division up- 
ward through the head of the humerus to the cen- 
ter of Its articular surface The proximal end of 
the tendon is pulled through the osseous tunnel 
and reunited with its dist^ end by interrupted 
sutures Because of the excessive disruption and 
trauma to the jomt capsule and to the articular 
surface of the head of the humerus, Berkheiser 
found it advisable to modify Nicola’s operation 
by dnlling vertically and m a downward direction 
through the lesser tuberosity of the humerus 
This departure from the ongmal technique elimi- 
nates the undesirable step of having to drill 
through the center of the articular surface of the 
head of the humerus, but it does not do away 
with the necessity of laying the jomt cavity wide 
open 

Capsulorrhaphy or plication of the capsule has 
been attempted by many, but seldom found to 
be curative, and therefore, is never recommended 
alone Repair of the glenoid ligament alone or 
m combmation with capsule plication and short- 
enmg of the subscapulans tendon is also seldom 
employed 
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Fl( Wl Tlw amliaMvctid ts 4{d(xr«stad (JMlvmm 
bliD eaoqilrt^ «tT«Mrin>, Tbe «b<£Ri tee tvanmnttn laeUEB, 
bestetey C tte encaU prec«M cad ojried diTva (hod e coB' 

Beta tras tte BtUdW el tbettelt <d tivtewrv. 
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p e cl a te l n lute *Ot •tetf lt> beertk* eo lb klenS e^ e it d 
tbe btcmberinkr poM 


01 ibe many pcocrdom tku roort to r«j»- 
stTDctioo ol tte boDy part of the denotd fom, 
thote detoibed by Ranteft cod Ooaard arc matt 
widely ml In Bankart ■ oprratiao the conooid 
peo cea a b cfinded and drawn downward with (u 
muade attachmcnu. Tbe aubKapolaiia muck 
b ir\Tml froca lu Iruertko m the kaaer tnbero*- 
hv and dnwa inwanL After the anterior aniect 
of the ahoclder joint b etpoaed, the cipite la 
derated and kept in poaida with a am^ booy 
wedffe The fibroos capatde b then fixed to tbe 
bone aloox the anterior nmnb of tbe (knoid and 
the flohacapdbrb tendoD and the detached coca 
coad p coc oa are reattached. 

lo the operatioQ daigatd by Ondard a bony 
battrcaa u lormed In Inxit of tbonlckr joIoL 
He accotnplishet this by fpQttmi obBoaely tbe 
coracoid pro cee a and lowerin* tbe kterai half oo 
whkh the tcndoca of the coracobrachklb and 
tbe abort bead of tbe bteepa are attndnl, to a 
point fujt in front of tbe gkooid Up of tbe abool 
der }<mt. Origmally Oodard etnpiojed a beoe 
graft to Incxiaae the leofth of the coracoid procco 


when Icmedne it in hast of the ihotider joint. 

Of tbe opera dona employed today ter rremrat 
dkteulnoi of the ahoiuder joint, raott fargeau 
beflc%-e that the operatfon deriasi bjr MaA ffre* 
the Ughest percentage of good renlta Ahhaitk 

thla may be tnje, wt etmst admit that Uaafproach 

riTTf )m aUentJen to anatocnkal and Ajko- 
iockal cocaideratioQS than b deaUaUc Tbe h 
cc3a opcratioti i c ifuUca tbe ctpanle U> he hif 
wide open, the tramverae hotneral Sfameot W 
be ent, and the entire tendon oi the loex head « 
tbe bkepa biachS tmacle to be duAced from ^ 
noTtoal «'*id hnpertmt anatomScai lehtteuiup 
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Dg 3 With arm stall in abduction, the long tendon of the 
biceps IS spht lengthwise into ventral and dorsal halves, by 
first passing sharp point of scalpel through its central ans 
Fig 4. Further sphtting of the long tendon with the 
blunt end of the scalpel 

Fig s The anterior or ventral half of the spht tendon is 
cut across at its lower end, near the muscle belly 

Another highly undesirable feature of Nicola’s 
procedure is the marked trauma to the articular 
surface of the humerus when the bit of the drill 
breaks through that surface, causing jagged edges 
Wishing to retam the basic prmaple of Nicola, 
yet at the same time being guided more strictly 
by anatomical considerations m the treatment or 
stabihzation of a shoulder jomt subject to recur- 
rent dislocations, the writer set out to devise a 
method which would reduce to a rmnimum the 
interference and trauma to its various com- 
ponents The techmque to be descnbed herein 
was developed on embalmed and then on fresh 
autopsy cadavers Experimentally, the shoulders 
of fresh cadavers were first dislocated, and then 
opened Inspection revealed marked stretching 
and tearing of the shoulder capsule, espeaally at 
Its anteroinferior aspect The author’s “extra- 
articular” operation was earned out, and found 
to be satisfactory in holding the head of the hum- 
erus securely m the glenoid fossa, even when an 
attempt was made to redislocate it 

THE METHOD 

The proposed method of operation is as follows 

With the arm abducted to 45 degrees and the 
forearm in complete supination (Fig 1), an incis- 
ion is made from the site of the coracoid process 
downward to about 5 centimeters from the middle 
level of the shaft of the humerus, and the deltoid 
muscle IS exposed The fibers of the deltoid are 
bluntly spht as far down as possible and pulled 
aside to expose the shoulder joint and the upper 
onc-third of the shaft of the humerus In order 




Fig 6 The arm is next adducted, and then it is raised 
forward and upward to an angle of 13s degrees or more 
The mtra-articular portion of the long tendon of the biceps 
13 thus exteriorized thereby makmg it possible to pro 
ceed with the visible blunt division of the tendon m 
a direction toward its attachment on the supragienoid 
tubercle. 

to uncover completely the long head of the biceps 
from where it leaves the jomt capsule to as far 
as the muscle belly, some fibers of the antenor 
lamma of the tendon of the pectorahs major^ are 
cut along Its msertion on the lateral aspect of the 
mtertubercular groove (Fig 2) Nowbyflexmgthe 
elbow, the long tendon of the biceps relaxes, and 
It can be easily freed from its loose investing 
areolar tissue with the blunt end of a scalpel 
Once the tendon is lifted from its bed, furUier 
gentle strippmg frees it along its entire course, 
from the lower border of the joint capsule to the 
begmnmg of the muscle belly To illustrate the 
range of slidmg of the tendon, the arm is adducted 
and raised to an angle of about 135 degrees (Fig 
6) This maneuver permits the mtracapsular 
portion of the long head of the biceps to emerge 
for a distance of approximately 5 centimeters or 
more, thereby makmg most of it extracapsular 
Conversely, by allowmg the arm to come down 
to the side of Ae trunk agam, the ongmally mtra- 
articular portion of the tendon is seen to gbde 
back into the jomt capsule Proceedmg with the 
operation, the arm is kept m abduction and the 
elbow is extended, and the forearm is placed m a 
position halfway between pronation and supina- 
tion WTule the extremity is held m that position, 

Cunalngham » Tejihock oj Ant^my tie deacnption of tie ituer 
lion of the pectortbi major musde readi Tic tenoon at jls inserlion 
forms a fasexal expansion which extends upwards over the biceps tendon 
to tic capsule of the shoulder joint In this wa\ a bi laminar tendon is 
produced united along its infenor border ’ uTiile studying the rela 
lionship of the Insertion to the pectoralis major to the long tendon of 
the biceps Uic wntcr observ-cd that this tendon while gliding down 
through the tunnel pro^’ided by the spht tendon is kept closely apphed 
to the surface of the humerus The latter relationship^ therefore, aflords 
on efficient lc\'crage for the long tendon when the weeps bratiil con 
tracts. 
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««.e fVrs 

Fit- 9- 7^ tip 0 ^ tha dcxUt p(wb« k p*Mad kt* thi 
artyfoTTwaJ oomoi caul nafg it ctweifei fcoai tha bw«r 


tha di^daCTd Ottte ta tW gfawnfemgal artlniiufa* od 
c*ra la af the iheoUtT )eibt. A. rertbai Slaamte* idh- 
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l4Beb«rt fCk wiDtrw. TUi am bawinalx* cbt atg i^ 
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tbe loog teoioD <d tbe bkrp« li Icogt i nrfae hack lato thdr tncnapnkr nittkaibip. Not, 
iato ratal utd doml bitoi (Fl^ 3 4) To tl*fcwf3xIrftbeijsteriarlaUrftl«iipatta- 
accomplah thb tlM openta (hotiU doa b futened whh i tflk ntam to tbe e^tlct e( 

piUB tbe teodCD an vutom)^ torcrae • flexible prrbe aod Utf ctber rad of tbe pnfce 

»bkh ditceoi it UtenuneeSaLnj- permhclog uk pueed upvvd tbroo^ tbe tjwrU cuxlw tW 
fcalpel to pw more euQr cod accont^ tbirmaii tendoe almoA u far u tbe w p ne fcocfd tabode 
Iti ctfital axb (F%- j) Tbe bhkl punfc 0/ 1« IlfiT the tip of tbe probe bpmKa i^waid afibs 
fodpel'i polst tbe tradoc b pref tbe root of tbe opczzle cad a itcb wtcad rodr 

crah}7 dw to tbe teadaQ*! exit from tbe )afiit vrtb tbe tcalpd at tbe point of projecdoD (Flf f) 
opeiue Fortber ipGttiag of tbe teodoQ a on- Tben tbe proteb pulled leotlytbroari tbe cfe*- 
tinned with tbe bhmt eiM of tbe •otipel as far Log htinwiny tbjtx^ tbe rtber end with illacW 

downward u tbe bdly of tbe bkepi emacle aad teadoa oaH (Fig a) 

the anterior or venlnl half of tbe fpHt tendoe b By mean* of a 5 to d mflflaieter bfl, a tuw » 
then aevered trxn * i ei i d * at Itt lower end, that li, Lon^ faa the ksacr toberodtr by driTBai tm 
near tbe nnnde befly (PTg. 5) Adifitioul ^iBt Iti apex vertkaBy d ow n wajd, tbet b pmJnwph 
tin* of tbe tendoo tn tbe upward diiectJoti b not the *ocg axb of tbe Ma oeral ibcft f« 
attempted untQ the dbow a Oeied , tad tbe ann of 1 5 rnitimrim. Tbe bit b tbra 
adducted and tbra hroojbt forward and upward placed oa the outa suriacc of the 
to mere than 135 de g rt cM . Thb aorer oeu t ex as obtsae angle with tbe lower end of tb« 
lertotlie* tie greater poetlan of the Intra-trticaUt hmnd, tad a a ec oad ttmad b drift^aB" 
poftioo of tbe loog lendoc of the bfcepai, tberofay aammmfcate* with lb* TWtW 00c (> 
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probe then pulled forcibly through carrying with 
it the attaAed end of the extenonzed tendon 

(Fig 9) , , ^ , 

Before proceeding with the final step, it is im- 
portant to eliminate completely any wrinklmg of 
the tendon which may have been imparted to it 
in the course of its handlmg Such precaution is 
secured, when the arm is in adduction and the 
elbow flexed, by graspmg the lower end of the 
tendon with a hemostat and forably puUmg it, 
and at the same time, pushing the head of the 
humerus toward the glenoid fossa Havmg ac- 
quired a maximum degree of tautness, the tendon 
IS finally reattached to the intact dorsal half of the 
biceps tendon by several mterrupted silk sutures 
Figure 10 illustrates this ultimate relationship of 
the displaced tendon to the glenohumeral articu- 
lation and capsule of the shoulder jomt This 
figure should indicate also that closer apposition 
of the head of the humerus to the glenoid fossa is 
achieved, as well as the re-enforcement of the 
weakened antenor aspect of the capsule 

The surgical procedure, just described, is one 
which, in companson with that of Nicola’s, is 
practically extra-articular (except for the possible 
tearmg of the synovial sheath surrounding the 
biceps tendon) and, therefore, neither lays open 
the jomt to sepsis nor damages it with subsequent 
distorting processes The jomt capsule and the 
transverse humeral hgament are kept mtact, and 
the transplantation of the entire long head of the 


biceps muscle from its important relationship is 
made unnecessary The time reqmred to carry 
out the operation is considerably shorter than 
that for the other operations mentioned Because 
of the apparent decrease m trauma one may ex- 
pect less postoperative fibrosis and consequently 
a dimmution m the number of cases with limita- 
tion of motion 

In cases m which a stretched articular capsule 
exists, the followmg additional step may be in- 
cluded with defimte advantage Several mter- 
rupted Lembert silk sutures are made to mvagi- 
nate the extenorized half of the long tendon with- 
in the external surface of the capsule, as shown m 
the msert of a, Figure 10 Such additional phca- 
tion of the lax capsule not only dmunishes the 
size of the stretched capsule, but also strengthens 
the displaced tendon m its course down to the 
upper openmg of the osseous canal m the lesser 
tuberosity 
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remtrrei in qcantjiia of to cubic ctotimrtm and 
wu izamcdistelr rtpbccd by gai and the pa*t 
op< i «t i Tt care 0} the piricDt mx cajtfnDy »t»od- 
trdhed In onlet topcoride u cncstantcnmllUotn 
u pcwlbie throQ^xnt the »ladf 
Of the 8 1 mtfcnti ttudlcd, only 41 irere ccn 
fldered reEobk eoocgh to repent. Scene -weie re 
}ectcd bectttic they were too yoong to give ^ 
pendibie amwm and othcri becattw they vtre 
tuSaisig from p ty cb oa ei which made tlwm no- 
rtlUhle, Paticnti who gave A hittory of frequent 
r peniitent headache*, ver tl g u or other tjmj L. 
tom* before eocephalogmpby were eHmlnated, aa 
were thoae whoie poatencephifognplit; aymD- 
toco* (Baappeaied dnrlot and comd 
not be duiificd accurately aa to the 
of <fl»^qicaiance. 

The remlta obtairted are ahown In FTjorB i 
From the figure* In Table I H b apparent that 
belhnn ettcephalography followed by oj j gui In- 
haktloD produced a^mptoioa Uitmg (cm than half 
u loDg aa thoae ponced by ax) 'g eu encrpbal- 
onpfaY pha oxygen bihahttoo a^ aboQt « 
fiiteenth as long as the t>tDptooia prodoced hr 
escephakxrapby aa it b oia^ peeformed wits 
air itbaiaoaiTpareQtinxsthnefinreithattte 
efl e c tl t ra caa of potteoctphakfrapl^ oivya 1 d- 
hahtko depend* upon eodcentritloa 0^ oxygen 
Inhaied, tmee iahahtim of low cotKentntuins 
iiid izn^ lea* e^ect than lohabdoo of pure gaa. 
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Arofaig the caae* reported are j fn which en 
cepiialocraphy w*a periomied be nwre than o« 
iDetbod. One potknt auffeied for u hair* after 
Btnpfc ah njceplMkigtephy and for 10 hew 
Jter air ascephalofiaphy followed br Inhalation 
at low ccocentritkaa of uiyg t D Another pa- 
ucnl who foffered for ya hoor* after iimpJe afr 
encephalopripby r™ rrmpton-fiee 3 bcoia and 
45 minute* after bdnnn eT»cepbalogr*f*\ fol- 
lowed br inhalation of pore ai>^ 

Since thb paper wa* wiftfra, afl ca« to whico 

jwdenta were cxainiw^ with encepbalogritM have 


beenie%-icwed. It baa been noted that fa apernri- 
maleiT 7$ per cent of the case* fa which the 
eocepJalc^ramf were made nnder prater fai 
aodfam aocsthesla, poor filliiif of tha Tentrlcihr 
*y*leiij rtmlled, whereu, fa 3»cae caaei fa which 
enctpfeaiofTana were peifanncd ander bcal 
aneslheda, onaatbfartoty filHnf rrnZted fa few 
than x> per cent. In L4 cnet fa wfaii^ poor fiTHiij 
of the %-eotiicular ay* tern reaolted under pentothti 
aodma ane«tbc*a, further aKtphaiogTapiiicitnd- 
ica were deem ood^ local >n^K>A And, fa only 
1 caac were we unable to obtain Btbfartniy re- 
tuha. Aa a further check on thb, we delSmatdy 
toed peutothol aotftiim fn I caaca aod then, at a 
later date, repeated the pruccdnje under Veal 
aneatheda. In 4 of tbc«e cues, no fiTGng cf the 
rentricnlar a^wtem was obtained under pcntothal 
aoefinm anetdietia, and fa a othex, there wti aa* 
aatbf*ctcir> filling IMn repeat^ under local 
anertbesia, wtbfactory fillw>^ was obtafaed ki 9 
of the caaea and maahafactoty filling w*s Men fa 
I of the 4 fa which there was no air fa the lo- 
triefas when pCTitothal lodjam wws oacd. 


nrtoaiT 

Him the cmbnapfnal fluid wu ^ 

IwJ I tt i ' i s gaa Bisri the pallesl wu thm aDoved to 
Inhale pon ai\ g m until lympUB-Ifce, the arer 
age daratkei of lympt cena wujKhocr ^ 

Ulien oiyfCD wwa used to ttpbct tie cereb^ 
nsfnal and pore oxyg en wu then fahaW, 
ite ajTDptcwn* laaied 9 hour*, or inert than twice 
u lo^ 

TV aymptoms foOowmg aiapJe ah eacrpciF 
ograpby a* it la unally perforined baled 
boGia, or ahnoat )4 day*. Thb b aba ft 5 tnnei 
aa twig u the resnha obulocd with befiani. 

Tberaticmfacf VSnTnc t )C Tph alogT*pVbg» 

cnaaed, and Yanon* method* of enceptofaftapty 
are compared cc the bub of duiatfcfa cf pcjieo- 
cephalocrapfiic aimptom* whfcli they prtdocc- 

PtttothaJ aodjnm anothoi* '®' 

aatbfactory for eocepbaJofT^pby 
tulu are ^tamed when local an efai i w a 0^ 
tmedpcececfiflffapinilfwwrture 
ti^ of peototUl aodium or 
that the patient b not await cf the faettbow 
dunne the fmmedfaie peweduje. 
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CANCER OF THE BREAST 
Ten Year End- Results 


CHANNING C SIMMONS, M D 

T BTE following IS a report of the ro jear 
end-results of radical operation for can- 
cer of the breast operated upon at the 
Massachusetts General Hospital during 
tlie 5 year period, 1927-1931 inclusive The cases 
are the same as those previously reported on a 
S year basis in 1936 and 1939 Several papers on 
the results of radical operation for cancer of the 
breast have been published by the author or his 
associates in the Tumor Clmic on a 5 year basis 
A detailed analysis of these cases will not be re- 
peated here (2, 3, 4, 7, 8, 9) In previous reports 
tlie patients m tire private wards were mcluded 
with those operated upon in the general hospital 
The results have constantly improved since the 
first study was made m 1907, and the percentage 
of 5 year cures in the last group studied (1930- 
1932) was 4=; per cent It was noted that m an 
appreciable number of cases the recunence did 
not appear until after the fifth year, and this re- 
view IS made to determine, if possible, the number 
of, and reason for, this late recurrence 
The cases of patients operated upon in the 
General Hospital only have been studied, for it 
was deemed too difficult to follow the pnvate 
patients operated upon b\ many different sur- 
geons, several of whom are now dead The results 
of treatment of cancer have always been found to 
be belter in the patients operated on m private 
wards, e\en when the two senes are placed m 
comparable groups as regards duration, extent of 
disease, histiological index of mahgnanca , age, etc 
The reason for this is obscure, but the fact that 
the prognosis is better in patients who may be 
said to be m the higher social group has been 
pointed out b> scaeral obserxcrs (i, 5, 6, ro, ii, 
12) Tlie percentage of 5 vear cures is therefore 
shghlh less than that reported in the other 
communications 

The group studied consisted of 147 cases and 
with few exceptions these patients were operated 
upon In members of the tumor dime staff Tlie 
10 xcar end-result is known m every case The 
usual radical operation was performed consistmg 
of remo\’al of the breast, both pectoral muscles, 
md the contents of tlie axilla A large amount of 
subcutaneous tissue xvas remoxed from the mid- 
stemal line to the border of the scapula Sufficient 
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skin was preserved to allow for primary closure of 
the wound in most instances, for, as the disease 
progresses along the deeper lyunphatics and not 
m the skm proper, it is felt that preservmg suf- 
ficient slun for primary closure is a safe procedure 
This has been borne out by the fact that m the 
104 cases m which the site of recurrence is knowm 
or who are Imng without disease, there were 6 
local recurrences, or 6 per cent 

All patients were carefully studied for evidence 
of remote metastasis before operation and \-rax 
films were taken of the lungs and bones to rule 
out imexpected remote disease Radical operation 
was performed only" on those patients m whom 
disease was clmicalh" limited to the breast or 
breast and axilla In 5 cases, however, considenng 
the size and extent of the disease, the operation 
might be considered as palhative 

TTiat estimation of the extent of the disease is 
subject to considerable error is shown by the fact 
that 1$ patients died withm i year of remote 
metastases, the presence of which could not be 
demonstrated before operation, but without local 
recurrence Axillary nodes were mvolved m all 
but I of these patients and m 3, although the 
disease was apparently local, it was advanced 
Otherwise there was nothing to distinguish this 
group from certam other cases in which a cure 
was obtained 

Appraisal of axillary mxolvement is also sub- 
ject to considerable error In this group 84 
patients presented axillary nodes clmically, m 72 
of which cancer was proxed to be present by 
pathological exammation, w'hile m 12 the nodes 
were inflammatory an error of 14 per cent On the 
other hand in the 63 cases m which no axillarx 
nodes xvere palpable thex were found diseased m 
30, representmg a 48 per cent error m the clinical 
appraisal of the extent of the disease It is felt 
that the situation of tlie inxolxed axillary nodes 
and the number haxe a distinct beanng on the 
prognosis, but, unfortunatelx , these facts could 
not be determined from the pathological reports 

There were 4 operatixe deaths an operatixe 
mortahtx of 2 7 per cent Three patients died of 
pulmomrx embolus on the sth, 7th and 21st days 
respcctix elx , and i (colored) of unknoxvn cause on 
the wax to the ward after operation 
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other breut 3 ^'csrt after operaUoo thus do 
pstknt whh oegaih e node* de^rloped l ec u rmi ce 
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operative x-ray treatment Five of these patients 
are hvmg (19 per cent) while 21 are dead, 20 of 
whom died withm 5 years while i hved ii years 
It IS only fair to state that the amount of irradia- 
tion given to these patients, as judged by today’s 
standards, was totally insufiBcient seriously to 
affect tumor cells 

SUMilARV 

It would appear from this analysis that m cases 
of cancer of the breast m which the axillary nodes 
are not diseased, patients living without chmcal 
e\ idence of cancer at the end of 5 years may be 
considered as permanent cures (70 per cent 10 
year cures) But, m patients with positive nodes 
at the time of operation, ig per cent hvmg at the 
end of 5 years will eventually die of late recur- 
rence, or 7 per cent of the cases operated upon 
These figures might be changed for better or worse 
if It were not necessary to exclude as mcon- 
clusive cases the 13 patients dj, mg of some other 


cause before the expiration of 10 years following 
operation The results of this study are shown 
graphically m Chart i 
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THE PRESENT STATES OF 
THE CANCER PROBLEM 

S O mudi his been wnUeti on the lubject 
of ciBOer IS nceat } an thit it u oot 
iQ eisy ntittcr to tift OQt the facts 
frorn the near facts and obtain a Iroe picture 
of proems and actual acconylhhmenL 
ts ocTTf before tbe mecfical profeasoa ts 
iDcreasinglT avare that cancer ts one of the 
two greatest and most prealng problems of 
nwdem medrciae Heart diseaae and cancer 
are our two chief kiUcrv Wilson, of tbe Har 
vard School of Public Health, recentl} found 
for tbe first time in the wnniH of Ameriam 
medicine, that more women daring tbe 
twenty >-cfir span, from thirty fi« to fiftj 
four years, die erf cancer than of an^ other 
tingle disease. 

It is otmous that the cancer patient most 
come to the doctor early In the courec of his 
disease if a cure » to be effected but few real 
Ixe however that oi-er half of the patienU 
suffering from cancer will not be cored no 
matter if the\ go to their phiucian at the 


verr first symptom manifestation- HodgUa 
disease Icucemia, cancer of the pancreat tn 
of the esophagui, as weD as tarcotnis of bore 
offer small chance of cure. Andthefintiymp 
tom of gastric, ovarian testicular long, ta 
tmm, and cv-en breast cancer b not Wre 
qucntlj that of metastasU or direct iniaaa 
Into Irrcrooi-aUe vital itnictnres. On tin 
other band, so much ts to tie gaioed from tc 
intcnalit campaign of cancer conUol for thr 
other half that doe* have in opportmuty kn 
cure if diagnosis b made eari and treatBsmt 
given that in all probabfbty cancer cootiof 
whkh teaches the symptoms and signs of cao- 
cer to the laity b our most effectire szngb 
step in the cure of those abc have an oppor 
tuaity for cure 

'Jhe anooal phy^icil f^^mlruilnfL mt lairr 
qoeady reveab cases of both earir and hte 
cancer however ft has proved to be a daap- 
pomtroent as far as cffecti\Tiie» goes In find 
Ing eariy cancer 

As a wbofe, the general pubbe, particubriY 
during the past few ycara, has learned mact 
about the disease Widespread fear peobtv 
but it b encouraging to note that the Uri 
Galhjp poD on the subject revraW tisat p 
per cent of the populatioo now hebeve that 
cari> ranrw fa cnrtWe The pre^ioos CiDtgi 
poD bad ihoira that 4S per cent of thepofrafa- 

tion bdfered cariv cancer to be cunihle There 

are signs which us rtaGre that in e rrt^ 
quaiten progreas b unquestionabl) W®{ 
made It b oal} recentli that McCarthy of 
tirf Jltj-o Clinic, reported that la thrir ca><s 
of operable breast cancer It b oectfsary to 
perform a Uopsy In three times the nomber U 

cues ft was fifteen j-cari before Thademc^ 

stratea that the mainmarj anctn of 
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are smaller, and therefore more difficult of 
diagnosis 

Although delay from the tune of the first 
symptom until the patient’s entry mto the 
hospital for treatment is still appalling, a re- 
cent study made at the Memorial Hospital m 
New York, revealed that twenty years ago, m 
these same operable breast cases, the average 
delay was eleven months, seven days, while m 
1940 the average delay was four months, 
seven days— a reduction of 62 per cent in 
valuable time lost There are several evi- 
dences which demonstrate that the education 
of the pubhc is catching hold It is interestmg 
to note two entirely new, and what are prov- 
ing to be eSective, methods of teachmg the 
sub3ect of cancer to the lav pubhc Five years 
ago the \mencan Society for the Control of 
Cancer organized the Women’s Field Army 
Against Cancer Its chief aim was to enroll 
women in a campaign, pledging themselves to 
become informed on the simple signs of can- 
cer, and to take the responsibility for the 
teaching of this information to the members 
of their immediate families This campaign 
met vith signal success Today there are 
225,000 women enrolled in this educational 
effort, and it is vein largel) through their m- 
fluence that much new legislation has been 
effected, looking to improved care of the in- 
digent cancer patient in several states It is 
also the result of their influence that President 
Roose\elt declared the month of Apnl to be 
“Cancer Control Month ’’ 

The other nev\ experiment n taking place in 
Westchester CounU , New \ork, 'i\here a 
small textbook of sc^cnt^-fi^c pages, “Youth 
Looks at Cancer,’ is being taught in the 
biologx department of all high schools, and 
the problem of abnormal growth is being 
rationalh and normalh approached 
Ihe program of the Cancer Committee of 
tin. \mcncan College of Surgeons has been 


broad and aggressive The College gives its 
stamp of approval to the idea that cancer is 
such a comprehensive disease that special 
training m diagnosis, pathology, and treat- 
ment IS desurable The College has been effec- 
tive m estabhshmg 370 cancer chnics in the 
Umted States and Canada, representing 20 
per cent of the total approved hospitals of 100 
beds or over It is a policy that at the annual 
Chmeal Congress, the subject of cancer shall 
be presented to the FeUows by a senes of pa- 
pers, by symposia, and by the givmg of cancer 
chmes Aside from this, the College mamtams 
a registry' for cured cancer cases which is avail- 
able for stud}’^ There are now over 36,000 
such cases of cured cancer registered Now 
that many of the cancer chmes have been es- 
tablished for a penod of five years, it is antia- 
pated that the registration of cured cases will 
proceed at a rapid rate and that the College 
will soon have 100,000 cases of cured cancer— 
a monument to the effectiveness of good sur- 
gery and sound irradiation 
From the professional point of view', another 
bnght spot is that a companson of medical 
school curricula of 1940 with those of 1920 re- 
veals a real mcrease in the hours allocated to 
the medical student on the subject of cancer 
The medical schools are now' begmmng to 
make greater use of their matenal of the can- 
cer clinics for teachmg purposes 
On the whole, sufficient new expenence has 
now accumulated in the fields of surgical and 
irradiation therapv to make a more exact 
cxaluation of them possible We now hear 
less of those extravagant claims which a new 
and impressix'e agent inex'itabh brings out 
From experience we now know that there is 
no place for madequate or poor surgerx in this 
field In spite of xoluminous literature to the 
contrarx , largely produced b\ discouraged 
surgeons and ox erzealous radiologists, w e now 
find there is no place for incomplete surgerx 
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bemg done with the kJc* that oire of the 
rerntming diKue wffl be effected ImdU 
tK>a RAdhttkm b an exact and effective ther 
apjr which ibould be carried oot by thoac 
famihar with its accompitsfajoepti u wcQ as 
its llmitatloQs. Is certain pathological state* 
irradiation U more effective than turgm and 
the reverse also holds troe And there aie 
rituatkins is whkh a combloatkrs of good sor 
gen and expert Irradiation offers most. 

It seems that at present lead therapy as 
wcD as fretting the latest widdy berakkd 
cure have been abandoned The effects on 
cancerous tbaue of the radioactive botopea, 
pho^ihorus and strontium are undergoing 
cntlcal study Cancer research labormtoiics 
are worirlng ceasdetsly on these and other 
leads. It takes much time tod operiment be 
fore a core can be accqited. ii e most hoid 
fast to those two agents which have proved to 
be most effectlN'e namely cancer control ” 
and the ex pe r t use of sorgeri ndhun, and 
z rays. Fsavz E Anus. 

OBSTRUCTUE JAUNDICE 

T he treatment of ohstructivT Jaundice 
has been shown recently to demand 
not only espedal attenticwi to the 
preoperative and postoperative care but In 
addition great care m the selection of the 
actual operative technique for the case In 
i-olved- In 1878 J Martin Sims performed 
the first premeditated operation on the gall 
bladder In a Jaundiced patient. The pstient 
died apparently from a bOiaf) fistula due to 
failure to maoi-r the stone from the commoo 
duct The second Jaundiced patient was 
operated upon b\ M ^ Keen of PhQadeJphia, 
and tbn patient died in 36 hours irmn kctiioi 
rhage exhamtiom and shock 

The mortallli of operaticins upon jaundiced 
palicnU remained high until the twentieth 
rentun at which period the emphasis in 


surgical studi and investlgaUoo was pheed 
npon anatonn and pathology The chW 
factor in the mortality from opentioQs upco 
thb t)pe of patient was ihjt the result of an 
Insufficient knowledge of pathtJcgkal anat 
omy but rather to a lack of ksowledgt of the 
fandameatal pathological changes In the 
phy-sfolcijy CKwmng in the JauwUced itstt. 
The work of Rotjs and McMastex oo the L£e 
and czlrahcpatk bile ducts, snd of Rosenfdd 
WeUi, and BtUmtn and hlann on the Uver 
Were among the first important faimtigstVDS 
of thb character Withthcaidoftheiafooni 
tloo obtained bj such studies, certsin prad- 
pie* have been fonnnlated regarding the prt 
operativt and postoperative treatment of 
jaandiced patients with a resulting markedly 
lowered surgka] nwTtaJlh That the phjiW- 
o© of this conditioQ is not vet coai f irtriy 
ondmtood need hardly be in e utk eed. ls> 
deed ft Is but reost^ that the most fan- 
portaat ooctriboCioQ b j-ears has ooae to the 
surgeon s aid in the treatment of Jaundice- 
name!} viiamb K and bile salts. 

Obstnirtht Jaundice to be ameoaUe to 
surgery must be within retch of the suTgeco, 
eflher b the common hepatic or the cooun* 

duct itself Man\ of the proUciris tuN'ol'Td fa 

the Ireatment of such an obstruction arc the 
aarce IrrespecthT of the type of obstroctioo. 
There occurs an increase b the dactal prewtce 
which mar be greatli delayed when tie |r*fl 
bladder u nonnal as In case* of carcfaoiM cf 
the pancreas. As tbe pressure approaches 3^ 
millimeters of bfle the hepahe lecrrtwi 
ootmal bDe itopa The bfle pigment no 1 *?^ 

IS secreted bto tbe common doct- 

secTctJOO of the bile dilutes the bOe sltvwb 
present and the pigment fa aiaofbcd- 
docta are thus filled with tbe 
famfllar to os aH It fa commoc lanWjT 
that the presence of ‘^hite Wc IntbccoB- 
mon duct a a bad sign and defini 
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creases the surgical nsk This is true only 
because it is evidence of hver in] ury The pre- 
operative evaluation of the degree of hver 
injury is difficult or impossible A rough idea 
may be gamed by the indirect van den Bergh 
reaction (degree of jaundice) and the duration 
of the jaundice Of the various liver function 
tests, the hippunc acid test of Quick is proba- 
bly the best method available at present for 
determimng hver function In the jaundiced 
patient, however, the hver damage is evident, 
but the degree may be questionable In any 
event every effort must be directed toward the 
improvement of the hver function before 
operation 

For a number of years attention has been 
centered upon the carbohydrate metabohsm 
m the hver when associated with jaundice It 
has been shown that the glycogen stores m 
this organ are greatty decreased Therefore, it 
has become the widespread practice to force 
the ingestion of carbohydrates in the prepara- 
tion of these patients for operation This has, 
imdoubtedly, been very helpful However, 
when biopsies were taken of the hver and a 
number of patients prepared in this manner, 
it was found that the hver contamed a large 
amount of fat It has also been shown in ex- 
penmental animals that the hver glycogen 
may be mcreased only by a dihgence in the 
forang of carbohydrates far beyond that 
previously taken 

As a result of a senes of experiments earned 
on in the Harnson Research Department of 
the University of Pennsylvania under the di- 
rection of Dn Ravdm, we have come to 
believe that the amount of glycogen m the 
hver is not as important a factor as the 
amount of fat m the liver at the time of 
operation It has been conclusively shown 
that the degree of hver mjury followmg 
volatile anesthetics is dependent upon the 
amount of fat m the hver and not on the 


glycogen content The problem m the pre- 
operative preparation of the jaundiced pa- 
tient, therefore, is to remove the fat from the 
hver as rapidly as possible Our experimental 
evidence has demonstrated that this is most 
effectively done on a diet high both m protem 
and carbohydrates with no fat It has been 
our practice to give a diet m which 14 per cent 
of the calones are supplied by protein The 
rationale of this change from a pure carbo- 
hydrate diet to a protein-carbohydrate diet is 
well founded, for it now seems likely that a 
great portion of the value received from the 
carbohydrate regimen used m the past was its 
abihty to spare the protem m the body 

The patients with common duct obstruction 
frequently have such a reduction in appetite 
as to constitute a major problem m their pre- 
operative preparation Here the feedmg of 
vitamm B and lyophilized bile is helpful at 
tunes In the occasional patient with severe 
liver injury and a poor appetite, it may even 
be advisable to pass a tube mto the stomach 
or even into the jejunum and give forced feed- 
ing of partly digested protem and carbo- 
hydrates 

The most alarming complication m the 
jaundiced patient is hemorrhage Before 
Quick began his studies on the prothrombm 
m these patients the surgeons were at a total 
loss to explam why one patient bled and 
another just as deeply jaundiced did not 
bleed Studies of the bleeding and clottmg 
time were of no avail Now for the first time 
we apparently have a rehable method of deter- 
mmin g the prognosis of the patient regarding 
the bleedmg tendency 

The discovery of vitamin K by Dam and 
also Amquist has added a new and much 
needed chapter to the treatment of jaundice 
It is now common practice to study the 
prothrombin of everj^ patient so affected 
Vitamm K m some form is fed to the patient 
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with unple bile «alu (todhnn de*ox>TboUte) 
VlUmin K i< a liptd and b not abiorbed ade 
quateiy from the Inteitmil tract In the ab- 
Knce of bde talta. The prothrocnbln valuta 
may be determined day to day ao as to foflow 
the Impcovment, which umaDy occurs rap- 
Idl> It can be antierpated that the pro- 
thrombin win fan to rbe after each tbetmpy 
only in patients with jaundice doc to severe 
dfimage to the Ever cell such as probably 
seldom ocenra as the remit of common dnet 
obstruction alone. Although vitamin K b a 
recent addition to the surgeon s armamen 
tariom. Its value In the preoperative treat 
ment of these patients b rapddly being 
established. Certainly the surgeon b no 
longer justified b opersting upon a deeply 
jaundiced patient witbout a knowledge of the 
pTothromhb value and the use of vitamb K 
If it ii bw 

Before the uae of vitambe R. the inddence 
of hemorrhage following operation remained 
about the same yenr m and )‘ear out. The 
mortality foDoiting these bemernhages was 
msterlsQy reduced by re p eated blood trans- 
fusious. Doubtlew we shall find patients with 
severe liver damage who faQ to respond to thb 
type of therapy We bdteve that sudi pa 
tients win be few It may be possible to pre- 
(fict and experience may show that a failure to 
respond to vitamb K ther a py wQl suggest 
that the jaundice b doe to bjury to the liver 
ccH rather th^n to common doct ob- 

struction thus dlminating surger) 

The prothrombtn may be baeased rapfcHy 
by blood transfusions. Thb doubtless ac 
connts for the benefit derived from the multi- 
ple "T'«n transfusions ss used for some years 
b these cases. Studies by Dr JohnRbo^st 
the University of Penniyhanla haw shown 
that fresh blood shcnild be used b these trsns- 
fasions,ss“bsnkWood loses lU pcothrombb 
npkDy It goes without ssying thst ff the 


sargeon b forced bto operstioo opoo i 
patient whose pro thrombin does not rbe ioh 
lowing vlUmb K therspy multiple p^n 
transfutions of fresh blood, ss b the put, 
continoe to be the treatment of choice. 

Volatile anesthetks whkh sre todc to tk 
Uver cell should be avoided In the suig ct j f of 
tbe jaundiced patient. Nitrous oxide and the 
barbiturates are also bad because of the 
ancaemla wbkh frequently accociipanies thor 
admbbtration. Ethylene and cytiopropase 
gases which may be ghm with a bdi p® 
centage of oxy gen are probably leu ob- 
jectionable although accurate control stadics 
have i»t been made of these sgeuts h tk 
experimental laboratory Local aoestbesb a 
msdoobtcdly the anesthesia of cboice froa tk 
standpoint of the Uvtr However It itiixB 
aflordi sufficient relaxation b carry on tk 
operatioQ required. Its nsehibess b defiahdy 
limited by t^ teaperameot and brjQd of tk 
patient snd the tempenmest and tklD of tk 
surg eon Spbsl aocstbesU co odocted by s 
physidsn snestbctlst should be consideied tk 
anesthesia of It b Indubftshly sn ex 

ceOent anesthesia, its diief diawhsct, bov 
ever being the aaoxeniia that fa aBOOSlwi 
srltb the occasional drop b bJood preinnt. 
For the same resaon surgical shock £» to k 
avoided b these cases 

Tbe postoperative care of the fsuudicnf 
patient b a continuation of the pceopoafkf 
care pioj the additional attention to tk 
wound and bflaiy fistula If estabihhed. 

It b highly Important to andnae tk 

patient s nutrition fa a usable form. Tbewost 

actxptable method has been a coctlsn^ 
vcoodyib of glocoae soiutioa erntfl tk ps Ornt 
can retain an adequate fafsie by aoc\^ 
Recent fa\-atIgations fa the operimen^ 

In the laboratory suggest that m 
amount of giucose thst b asosDr 
vcnod\'sb is not greit eooogb to gbe tk w 
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Brown With the exception of the chapter on x-ray 
b\ Homer L Sampson and that on chest surgery by 
Edw-ard W Archibald, the materia] is essenbally in 
the inimitable manner of Dr Brow n The 381 pages 
present an intensely interesting parade of the his- 
toncal background of the refinements in chest exam- 
ination and the studv of tuberculosis 

The delightful narrative stvle makes the book a 
pleasure to read It is a source book of earlj history 
in which the author has gleaned the facts from a bfe- 
time of reading The bibliography is quite complete 
and representative The volume is well indexed both 
by subject and author btles This is a good practical 
volume and should be in the hbrary of anyone in- 
terested in clinical tuberculosis or the history of 
medicine E L Wailsh 

I T IS mth great sabsfacbon that the reviewer studies 
a new text on endocnnology Grollman’s Essen- 
tials of Endocrinology^ is a moderate sized single vol- 
ume compilation wntten for the medical student or 
anyone washing to get a general scienbfic grasp of 
the endocnne field Other works on this subject have 
suffered from speciahzation upon one gland or, on 
the contrary, because the author has presented a dif- 
fuse clinical picture w ith excessive therapeutic claims 
The present volume is a complete scientific epitome 
of present endocnne knowledge There are some 
passages and some conditions in the work that can 
be cnbcized, there are occasions when contradic- 
tions seem to be presented, for instance, in the dis- 
cussion of “dwarfism due to pituitan insufficiency” 
It is emphasized that the appearance is one of “pre- 
cocious senihty,” but in the illustration of a t>pical 
case of pituitary dwarfism the “juvenile appearance” 
IS pointed out On the whole, the discussion is bnef 
and precise, descnption of syndromes is necessarily 
abbreviated, physiology and pathology are accu- 
rately stated and therapy is presented in a con- 
servative manner but wath encouragement when 
w arranted Paul Starr 


T he monograph on Orbital Tumors'^ bj Dandy 
consists pnncipally of a review of the histones of 
25 patients with operable and 7 with nonoperable 
tumors of the orbit, all verified microscopically 
These tumors included fibromas, osteomas, menin- 


giomas, sarcomas, carcinomas, gliomas, osteomatous 
cysts, Schueller Chnstians’s disease, and inflam- 
matory masses Hyperostosing memngiomas were 
present in greatest number (g), and Schueller Chris- 
tian’s disease was second in numencal prominence (5) 
An account of the patient’s complaints and neurolog- 
ical signs, the operabve note, and a bnef histological 
discussion accompany the presentation of each case 
history 

The operative approach was in most instances a 
modification of that used by most neurological sur- 
geons in their attack upon orbital tumors Dandy 


ENDociiNotooY By Arthur Grolimin PhD 
M D PhiUddplua London Montreal J B Lippincott Co rpar 
^Orbital Toiioes, KEStn-Ta Following the TRANacRAmAL Opera 
TIVE Attacr. By W'alter E Dandy New York Oskar Heat 1041 


uses a “concealed skin inasion” to effect a trans- 
frontal osteoplastic flap, placed somewhat laterally 
in the frontal region The advantages of the trans- 
cramal approach over the Kroenlein and other ex- 
ternal orbital approaches is pointed out, and the 
accessibility of the orbital contents and the possibil- 
ity for complete removal of the tumor wathout inci- 
dental damage to orbital nerves, vessels, and mus- 
cles IS attested to by the improvement in the patients 
and the nonrecurrence of the tumors after the pa- 
tients had been followed for many years by the 
author 

The outstanding feature of the book is unquestion- 
ably its fine illustrations They alone could tell the 
story The artist’s sketches of the tumors tn situ as 
well as the operative sketches are excellent The 
photographs of the patients before and after oper- 
ation, of the tumor speamens both gross and micros- 
copic, and of the x-ray pictures of the skuU indicate 
how long, carefully, and patiently the author col- 
lected his illustrative material Several of the case 
histones are made spectacular by' the illustrations 
alone John Marun 

A SYMPOSIUM delivered at Vanderbilt Univer- 
sity in Apnl, 1941 has been published as Infan- 
tile Paralysis^ by the National Foundation forltifan- 
tile Paralysis, Inc The purpose of the meeting as set 
forth in the preface was to inform the medical profes- 
sion and the public the “extent of advance and the 
limitations of the contnbutions of science to the 
solution of the manifold and intneate problems of 
poliomyelitis ” 

The book is written in sections by six contributors 
“History of Poliomyelitis up to the Present Time” 
by Paul F Clark, Ph D , "The Etiology of Pohomy'- 
elitis” by Charles Armstrong, M D , “Immunological 
and Serological Phenomena in Pohomyelitis” by 
Thomas M Rivers, M D , “The Pathology and 
Pathogenesis of Poliomyehtis” by Ernest W Good- 
pasture, M D , "The Epidemiology of Pohomyehtis” 
by John R Paul, M D , “The Treatment and Re- 
habihtation of the Pohomyehtis Patient” by Frank 
R Ober, M D 

The literature is comprehensively reviewed, but 
the authors do not clarify the issues so that one un- 
versed in virus diseases can obtain a clear picture 
The result is the impression that nearly all claims for 
progress in the study of pohomyehtis have been 
refuted Such, of course, is not the fact Here and 
there is an island of crystallized thought, but too 
often the few truths about pohomyehtis are lost in 
the discussion The consensus of the authors is that 
the research has reached a plateau, that, despite 
much effort, nothing new has been discovered for 
some time, and that we must develop new methods 
of mvestigation 

As a review intended for the general practitioner, 
the book does not fulfill its purpose There is too 

^Ihtantile Paralysis A Symposium Dzuvuud at Vandeuh-t 
UNiVEKsi^ IN Apsil, 1941 Ncw York The NAtioiuil FoondAtion for 
Infantde Inc. 1941 
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mocb drtiH of dpoWnUl wwk- 1 b« Mcilan <re 
rrp*tltk>€n aid ovtrtip ctioilderaiJy Kocootilbv- 
tof »«m» CDinpUUl ann of Ibo praltictioJ* of Ms 
friknr boact the dopOatkitia. Tbe EtmAn b ao 
cxwtpktely co rtred tbxt tto reader b craftsfii by 
tbe comber of qtrotatkxtf tod tbe paodty of oo- 
datkiu tbit suy be dezfred. 

The book leartt tbe reader flat- Certainly alter 
oae Doto tbe umei of tbe caatrfbcton babdbap- 
poloted la tbe caotent of tbelr fcctiu^ Tbtlackoi 
mtextatkn bet wc an tectku forlbeta tbe fedin( «*«* 
datrer pfctore coold bare ben pnaeated. 

Aredermiax/eatorebtbericbDfbSofTacby ralo- 
able tor ooa iterated la ^ detalb d tM cnarl* 
eocei of tbe hrrettI|;atoTi of fntifrtf Vi ptnl^ila. 
Jlcnrever ai a boc4 Intended to otckU tbe cnimt 
itatoi of tbe Lnovledfe of tfab (UiieaM to tW pbytl- 
dan, bealtb offlcer ohlotat^ tbe paUK, tbe 
lyapoabun falls abort of tbe taark- 


Practiee bot f all tboae »bo havea»necUlittm»t 
la tWs fidd, whether be be a pe^atridaa ortarceoa 
EcvnU. Usin 


T KE book AhitmlMl darjery / / /aacy mi 
Cki U ist i ^ by 0r ^USam k. i-Aii and Dr 


^ B Saoziden of FblUj 


laddohii . 

tba OQtatasdlat work la thb Cdd with dae'feapect 
to that ol BaniaitaD W ard of Eitflaod, pohmbed 
U M 7 

Seine booka oa im c ety an of rahe not becaoe 
tbeyetpeen tbe opfeiM of tbeaetbor batbecian 
they com an eabaesdre redew of tbe li ten t an aad, 
tberaore, Lodade a vailety of lit/ilrif opfidoaa. Stub 
beoka. tr^ortaaatdr often eoalioe tbe reader and 
Ware mm qcdte ia doobt cs to tbe beat metboda of 
procedsre. Other books are of valne becaaae they 
coOTvvalaKert exchafnety (be<ffakmi of Cbentlior 
hfaaaA, ofiiAam baaed on a wide eapedeace la Us 
Add om a kum period of dtoe, refWm«a to tbe 
Uteratore bdaf InddeataL This book by Dr Ladd 
and hb yoonfex asaodate Dr Grtas b an ontstaad' 
tar example of tbe latter type of work, t na s m acb as 
U n t^ piodnct of tlx life wwi of the caaa wboa ww 
aJ] ncotniza aa the le^tr ia lUa conn try If not ia 
the wxnll, la tbe mba of ddklm's rarfery 

Exprened b simple, dear cut lanfaan vUeb b 
easy t read, accompaafed by adodraide pfaofo- 
fnpha, ezcdl^ drawinca, and dear rayfib^tbe 
aotbon onmy t tbe raider tbe data oa tbdr own 
erperinces or otben of tbdT tafi darlrv tha past 

yean t tbe CbOdm*! Hospital b Boston, cacb 


ntMt <;Batkn 


'TpHE admi r able moooftaph Lym^itUa L\mH, 
J- ed LymfitU rfoas* by Drinker and 
irprcsentf a cUbonte extenleQ of tbe odiial 
aonewtapb of Drbher and Field oa 7irf;;ar/kerkx, 
LymU mmi Tim FJmU (iu3) Tbenewotea- 
inph nwitibs a aeetkea dbfinx with lyajdidd tb- 
*ac and a duptcr oa the electit^a cf lymph, wik 
ten by D A. B Haitinfi. ')hb (j 

aakpi^ cnmleto la Its dev tad soedact ^nsoti 
tkm of what k knon of the alfsifiraat aaatsezka] 
and pbysldoflcal ttpeds of tbe tab)^ and lb db- 
nisriioc td the dlnkal proUentt wU^ daO; tdseb 
tbe mind of tbe phyakkn. AUrfeaasooatef dibk 
pnaeated aad all the tablet natter b crftfcaJt 
analysed. Facts arc fepantad from fancy and the 
entro ancertalnty ef a uuaber of aurroi aetmai 
tcfaidlns tbe lymphatic systosi b expowd. TV 
moocifTapb sbooUbc tcadby eTCty*t*dentcf pkys- 
Idofy bacterldo^ and patbokey It b ld(Uy 
retosamended to the saitco* and tat Imteixift bov 
CTcr, tha rcneral practlosDer and tha apedxSst, it- 
lartuesi a hb dejne of ipedafixallon, wH the iad 
udormatloa that srlD ts^ Urn b Us etojdsy 
praetke. AC.In 


duipter enrobf tba edolomr patbok^ dinkal 
nd Lbe types of treatment 


S .ooa dliwwfi and 

tave found mosC asefal. Icnriably the etb- 
Tc ojoebded each of the j6 diaptms by a brief 
tmmiajy of tbe end-resalta wHcb nare been ob- 
tained by a loen period of fellow -op. 

I bare tbe Impreadoo after carrfaDy ttaiSnf tiiU 
book that it b of beadmablc rahi not ostly t tba 
yocnj stadecti of metSdae aad the men b i»erml 


TN tha tUrd edlckm cf 3miy UmAtmia im BmOi 
•1 tai DfMsja* tha artbea ebr ents attaM 
to tba prcTcndec cd defonid w nkh km faakt 
body mechaalo as tbeJr anderiyb* tsise A ae* 
chapter cai derelcpaenta] deferaftlet ii added ua 
aocoe of tbe chapters, wbofly rrwrittes, heiude tV 
coo c ep tl oB that the maintenaocc ef physkaJ 
mkA v«ilih ia the pill saBooefdml^ 

mental deforoldei. A nrmcticml appBcation d Um 
c u wep tkm b fflostrated with oje report s. TV ^ 
tmctjcoa lor excrdiaa hate ben entireT rewintrt 
The darity. <fictlcaj aad tyle wUh wtfcipw w 
medmsici a deaofeed are co pirenvbM a- 

Body types and body a tec ba nlq ais dofll^ 
Bach strain aa srell as altera tloos ef the clrv vbl^ 
system are tfisewsaed. There ate a ch*;4er coocenwf 
cardiac Kiwfittona wiftte* by Kerr with 
UooofthaKerrLa^cnbdt, 

tfljtwses ef tbe abdombal rlsceia and ens abet w 

dbeaaes cf Ike nerrons sntera, a chapter db e^^ 

chronic artbritb with especial re*ard to jwstsiu 
cfistoibtacc. 

Cases of dbeaaes cf the nerrois ssstem 
maltlple adercab and muaenbr dyrtrertso^ 
dted they show tbe treatmeV k* 
aad tba aymptoena reDered. The Tikie efnep*^” 


S*»«rrt • t^TMiCT > 
i^«p f-4 ca mi a*a*« * < 
Lm4m i B SmSwi C» >*1 
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bodj mechanics m the treatment of chronic arthritis 
as well as in prophylaxis, particularly in the hyper- 
trophic tj'pe, IS emphasized The treatment requires 
understanding of these chronic conditions, it re- 
quires patience and time, but it offers help to in- 
dividuals who are otherwise neglected and permitted 
to suffer, with the consequent advancement of the 
illness and increased loss of function 

Nothing IS said of the cause of poor posture Poor 
posture IS apparently assumed to be primary The 
results obtained by the authors are in accord with 
the conception that poor posture is secondary to the 
functional decompensation, that the altered posture 
itself then is a factor in decreasing functional ca- 
pacity Correction of the deformity will improve 
functional capacity, and removal of strain as well as 
increase of strength will re-establish normal function 
with relief of symptoms The value of vitamins and 
minerals is granted in certain cases, as well as the 
diet to dimimsh excess weight and thus decrease 
the load The importance of good foot statics for 
body mechanics is stressed, but the authors advise 
the use of supports as a means of treatment instead 
of correction of the altered position and re-estabhsh- 
ment by means of normal functional exercise, name- 
ly, correct gait 

The application of the concepts brought forth is 
practical as is demonstrated by the case reports 
wluch show what can be accomplished by the use of 
treatment for impaired body posture in chrome 
cases The importance of good body mechanics m 
the maintenance of physical fitness and health is 
emphasized 

This is a basic book for the orthopedic surgeon and 
IS recommended to physical therapists, physical edu- 
cation teachers, public health physiaans and nurses, 
and to intermsts, especially ^ose interested in 
chrome diseases Emil D W Hausek 

T he development and expenences in England of 
the Health of Mumtion Workers Comrmttee 
from its inception in 1915 through to the establish- 
ment of the Industrial Health Research Board is 
traced in Vernon’s The Health and Efficiency of 
Munition Workers * It depicts a prolonged, inten- 
sive study of the complexities of the human element 
m industry As such, expenences in hours of work, 
rest peno^, night shifts, sickness and absenteeism, 
accidents, fatigue, ventilation, heating, hghtmg, 
welfare problems, and their relationship to employe 
efSaency are related These problems are considered 
in the hght of data accumulated in World War I, 
peacetime in pnvate industry, and the expenences 
of today 

The book is of great interest to those of mdustnal 
management interested in mdustnal relations, em- 
plo3 e welfare and safetj education As a reference 
work in a hbrarj of mdustnal mediane it is of value, 

rrnt Hpi™ ANT) Emar^c\ or Munition UorKas Bj H M 
\cnion MD London Humphrey llilford (Oiford Umierailv 

Preis) ^ 


to one, however, just casually interested m industrial 
practice, it is onlv of limited interest 

E L Walsh 


T he contents of Bancroft’s Operative Surgery‘s 
deal with the surgical treatment of abdominal 
diseases and, with the exception of the section on 
spleen, do not deal with etiology, pathology, or 
diagnosis Compnsmg 20 sections by as many widely 
known contnbutors, thework represents a distinctive 
departure from previous similar works, because of 
the uniformly splendid character of each section and 
because a complete treatise on the operative surgery 
of the abdomen is contained within one volume 
Section I concerns anesthesia, preanesthesia, 
drugs, inhalation, rectal, spmal and regional anes- 
thesia Section II concerns preoperative and post- 
operative treatment and is an extraordmardy fine 
and complete exposition of fluid balance, chemistry, 
shock, vitamm therapy in abdommal surgery, and 
hypoproteinerma Section III covers blood trans- 
fusion Section IV about the general principles of 
surgical techmque, skin preparation, sutures, hemo- 
stasis, etc , attracted the attention of the reviewer 
because it is fasanatmg reading There follow sec- 
tions on the mouth, including neck dissections, a 
section on abdominal incisions, in which there is an 
mterestmg exposition of and argument for the trans- 
verse as opposed to the longitudinal incision The 
remainipg sections are exclusively about abdommal 
conditions and in the following order mdude pento- 
mtis, gastroscopy, stomach and duodenum, jejunal 
ulcer, small bowel, appendiatis, colon and rectum, 
anus, bile tracts, hver, pancreas, spleen, and diet in 
postoperative abdormnal conditions 
Avoiding vague generahties of praise, certain 
specific comments should be made Practically aU 
operative procedures suggested throughout all sec- 
tions conform to the generally accepted ideas there- 
on The chapters relative to peritonitis, stomach, 
duodenum, appendicitis, small bowel obstruction, 
colon^ bile tracts, and spleen are worthy of special 
mention in this respect The once common practice 
in such volumes of including much obsolete matenal 
for completeness, often to the confusion of the young- 
er surgeon, is lacking The illustrations, for the most 
part line drawings, are excellent The subject matter 
IS presented in a most interesting fashion The book 
represents a valuable contribution as a compact ref- 
erence work on abdommal surgery 

J R Buchbindes 


r f a well wntten monograph’ of 257 pages Spink 
presents in a clear, conase manner the use of the 
sulfonamides in the practice of medicme and surgery 

•OrziATivi; SvioENx Incitoino Anesthesia Pee and Post-ope* 
AT^ Teeatuent Phnotles or SoioicAL Technique Blood 
Teansedsion and Abdowhal Sdioesi Edited by Frederick W 
Binaroft AB MD Fjt.CE Ncyr X ork and LoodoD D Appleton 
Centujy Co Inc. 1941 

•S^^TLAUmE AND RiXATED COHPOUNTIS IN GENEIAL PiacTICE 
Bj Wesley U Spint M D Chicago The X ear Book Pubhihers Inc. 
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an acelient dianct of being labeled endothe 
Uotna, and In do ca« hat the ot^ bf a tumor 
from eodotbclimn been proved. 

Furtbermorc modj coofuiioo bat ariaeo 
becaaic of the oncertalntj CDocemmr adut 
•botild be called cndothemim According to 
MaximenT and Bloom, the term tlwrald be re 
lerved for the tingle layer of tquanKna 
vhkh line the hmet nrface of the walh of the 
blood and Ivinph vesaelt and of the heart 
MacCaUum believed that only the lining fi»n« 
of the blood and lymph rcucit can be accepted 
at cndotheliom and ttated that a few true en 
dothdial turnon ha\'e been deacribed vhkh 
appear to arise from eodotheilurQ of Wood vta- 
aeli. Bont, on the other h»nd loteipreted the 
term very broadly and accepted the endothe- 
Ual origla of a ande vaileh of tumon whoae 
cract nature hat not been determined. Eiring 
(i6) whBe admitting defidenoes of oar pttv 
ent knowledge ttated that ha own experience 
bdlned him to purnie a tinulac couTK 

It b evident, however from an anaWalt of 
the recot llterattire that many patbuogbu 
today agree that the terra mdetheUotat baa 
had too wide an appbcatioa In tbor opbloB 
the tenn tbouM be teaerkted to tomon amltig 
from t^ood and i^Tophatic vecteb and having 
vaaoformative chart rtmttlct- batb for 

thb interpretatiOQ can best be anderttood ba 
the light ol the modern crobiyokigical concep' 
don of the oiigu} and devd^xnent of todiv 
thidlum end of the vaacolar lyitem 

EVaiTOI^T 

Endothelium arises from embrj-onic oonnec 
tire tiatoe, the metetuhyme whiA U a denva 
tive erf meaodenn. Otbrt dcnvath-ei of moo- 
denn «lmn>r to cDdotbebmii arc jBcwiiWfaa* 
which forms the lining of acroot surfaces 
(pleura, etc.) and mtufcciyma/ t^kefiam 
which gives rise to the lining of the rnemnges 
(+9) These tissues, while similar in itrectare 
have very different de v dopmental potentiaU 
ties. In the eariy cmbtjtmic devdopmeDt 
endothelium arises through the fiaUenme of 
oadlffercstiated mescachyma] ceUs but In the 
adult it b a highly differentiated tissue which 
grows only throng prolifcraliOD of Jts own 
eiemenU. Blood vas^ and Wood cells anse 
from the pninltfre endnthefisi cells shortly 


after the formation 0/ the germ layer prsh 
ahly coinddentlj and fp cce ss lie l} at maar 
fod in the embrj-o (theory of local ongbl 
Blood Tcsadi form by liquefaction, vacmJi 
tloo, and flattening o? the prtniItI\T rodotl*. 
Hal cells. The ves^ grow b> proUferstiDei t< 
the endothelial cells and a pcocctt of 
or sprouting takes place. The latculir oido- 
theUam loses its Wood forming pow er eariy 
and Is transfonned Into the h^hl> <£ffert8- 
tlated vatcnlar eodotbdJam of the adalt « 
ganism. Lvmph vtsaeb ^so are of endothcCd 
or%in probably arising from mescndiyiK fa 
dcpendently of blood veaseb (51) 

Maxhnow and Bloom make the dgnlfiost 
ttaionent that In the adnlt form It b often la- 
poofble to dlfferes date sqoanxna ceOs of rses- 
cpcfaymaj origin (endothelium) sod those <rf 
ectodmnal or en^ermal origin. Adult ctQ* 
similar in itmctore and arrangement my 
have a totally thffcttnt embeyoox onijfa sad 
^te (Bffereait drrclopisexital potentalltks. 
rot thb reason attempts to Identify and das* 
aify z>e£frfaszns of the so caUrd esdoth&l 
group bare prored di&ult and lUJUuiudil 
Only bv careful ccmsiderition of these m- 
brj'Dlogical factors and by a tboremgfa stndy of 
the blslofeneaas as well u the morphofogy b 
It possible to rils pwise accurately these ttnners 
of endothelial ongla. 


UlBIOOUtESlS 

Since i-asariar tamors vary greatly 
grcTwth and devdopment, Icterpeetadcc « 
their bistogenesis Is difficult and coofwJP 
Ifsn y cicEjWit re p orts on the hfatiijjefl^hrf 
vascular tumors are found In Joo®ris devoted 
to dermatoiogy and pathology The aoti^ 
wbUe Dot entirely In accord In their inter prm^ 
tiops and coDcJusioni, gh-e detailed dhcnW 
of the hisfologxal and dei-ckipiaefltri 
tioos In these complex tumors, einpc*®^ 
the importance of origin tad dertfapmeil 
theirmsfificatiofL , „ . 

An analysis of these stmfles 

ootheoneband there occurs a typW bei^ 
angioma of the carerooui or cspCUry ^ 

w2ch b a highly dmcnmtUted 

posed of fnUy developed adult j,we 
ofceDularacth-ity Oa the other bsndi 
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IS a rapidly growing, invasive, metastasizing 
tumor consisting of angioblastic tissue -which 
IS cmbrj'-onic m tj^ie and very cellular It has 
little structural differentiation and is defi- 
nitely malignant Behveen these tv'O extremes 
there are tumors with varying degrees of cellu- 
lar activity and differentiation, some of which 
may become malignant chmcally, although 
they appear relatively benign histologically 
Simple benign angioma is a tumor composed 
essentially of blood vessels which grow mde- 
pendently and have no mtimate anastomotic 
connection with the circulation of the part It 
must be differentiated from hypertrophic 
granulation tissue which follows mflammation 
and from mere vascular dilatation seen m 
chronic varicosities Bemgn angiomas are con- 
genital tumors, tracing then origin to the first 
anlage of the vascular system m early embry- 
onic life (63) Some writers include them m 
the class of congemtal malformations due to 
developmental errors or fetal displacements 
ivithout power of prohferation, such as the 
“hamartoma” of Albrecht Jaffe stated, 
“This tumor is a hamartoma -wifii a tendency 
to contmuous growth ” Reid m a report on 
artenovenous communications expressed the 
opmion that many angiomas represent con- 
gemtal abnormal communications between 
the smaller artenes and vems However, most 
agree -with Ribbert that angioma, though con- 
genital m ongm, is a true neoplasm which 
grows mdependently from its own vascular sub- 
stance and may mvade surroundmg structures 
The ongm and growth of benign angiomas 
have been studied and analyzed by many au- 
thors Their growth resembles very closely 
the development of vascular tissue from pnm- 
itive vasoformative cells (vascular endothe- 
lium) m the embryo The hmng cells of the 
tumor capillanes proliferate and extend as 
buds or processes, probably from multiple 
foci, mto neighbonng tissue The tumor cells 
become vacuolated The vacuoles of adjacent 
cells coalesce to form irregular spaces which 
later contam blood In many tumors these 
spaces remain more or less irregular m shape 
(cavernous angioma) , m others the Iming cells 
become arranged as a definite endothehum 
and practically normal capillaries are formed 
(capillary angioma) 


It IS well kno-wn that benign angiomas often 
undergo spontaneous regression or healing 
Thrombosis of the blood spaces occurs, fol- 
lowed by organization and even calcification, 
as indicated by the presence of phleboliths 
Capillary angiomas that grow very slowly 
may contam vessels of adult character in 
which the endothehal spaces are surrounded 
by smooth muscle and fibrous tissue, an organ- 
oid vanety of angioma (24) Such tumors 
offer little difficulty for recognition and classi- 
fication When the cellular actmty, however, 
becomes such that the open spaces give way to 
sohd masses of compact endothehum-hke tis- 
sue, interpretation and classification become 
difficult and controversial Invasion of adja- 
cent tissue, local recurrence, and metastasis 
further complicate the picture 

A group of angiomas has been described 
which appears bemgn histologically but which 
behaves chmcally m a manner suggestive of a 
malignant growffi as indicated by local inva- 
sion and destruction, recurrence after surgical 
removal, and metastasis to distant organs 
This tumor has been vanously designated as 
benign metastasizmg angioma (6), multiple 
mesenchymal hemendothelioma (61), mahg- 
nant mesenchymal angioma (39) It presents 
a manifold histological appearance -with tran- 
sitional stages, varying between undifferen- 
tiated mesenchymal tissue and mature adult 
blood vessels 

There is considerable controversy m the ht- 
erature concermng whether or not these appar- 
ently malignant growths can actually develop 
from the more bemgn forms, and whether the 
presence of multiple tumors actually repre- 
sents metastases Many authonties report 
cases m which metastasis occurred Jaffe, on 
the other hand, doubts the existence of bemgn 
metastasizmg angioma and believes that these 
cases of multiple tumors do not represent true 
metastases It is his opimon that they anse 
comcidently and mdependently of each other 
from multiple congenital foci 

There is much e-vndence to mdicate that m 
the mahgnant angiomas there is a tendency 
for the imdifferentiated mesenchyme to form 
other structures of mesenchymal origin, dif- 
fenng from true endothehum It may form 
connective tissue -with a structure suggesting 
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MTcomi, or an e^Uiriiam4iix atnicture ■with 
al’.'eolar fonnation rogge it mg caidnoma, 
Sndi a proCT» offer* a logic*] ctpUaitioo lor 
tliede\TkipfQentaf the *ngioet»doti>eUoio*” 
of boot, dc*cribed by Kolodn) wUch b an 
epithcfimn-IIte tumor doady rwcroliiDf me 
tastatic cardaoma or hyperoepiinraia, and 
which win be cQaattsed In more detalL 
To aummaiiic vascolar tumor* are meacn 
chymal in origin probably growing from coo 
genital reata by a procets of codothefial proUf 
eration and d^^ffeIenUation Into blood \Taaeti. 
TTrey are niually benign wnH toav undergo 
refTcasion and healing True malknaot ao- 
gioma* eiift, however charactcriaftTby rapU 
growth, invasioQ of turrounding tbcu^ aM 
EoetastajU. Such tumon in their bbtogcDcs* 
tend to revert to the original primlure meaen 
chymal tlaaoe prodacbg a vaned hlftologkal 
picture differing greatly from that of the be- 
nign, well differentiated fonn. Th^maypoa- 
acM morpbolo^cai diaractenjdca of either 

S lhdlal tbfue (cardooma) or metodennal 
;oe (sartotna) There u one eaeotlaJ fea 
ture, however which pexabu thrcpughont the 
txroceai 00 matter bow Taxied or bitam it may 
be, the recogniuorn of whkh i* awcntial for the 
dUgnotk diSerentiatloti of tumor* of va»- 
cular ongin. Am oJtfiMaMu UnjlrMcy oral 
datetd bj a tasafffrmclht frocra </ mdjMMial 
fTpliftnthn om UuftrmziUn ef mrv bl9od Mt 
sdi musi bt framL 


CLAMmCATIOC* 


It fa evident from the foregoing descnptkin 
t>i«t tlw rtmpjrr utd varied hfatogenk and 
moTphoJo^cal picture prevented by these to- 
EDora makes thm daviifinitina and tennutol 
ogy dlfflmlt, confunng, and coctrovemaL It 
a wrQ knowD that the ciawlbcatioD and no- 
mendatnre of any neojdaBn ha* been a diffi 
cult problem, and In do other group ha* thfa 
more evident than with cndolhelloma*. 
A* a result, many rocthodi and lyatcm* of 
dajciffcadoo bare been advocated aojne of 
th<-m are inadequate and otber* too conqJct 
and coaiming Restricting the term endothe 
hnrpa to tumoT* of vtacular oriM with a defi 
nite recogniiable vasofonnaUve tendency 
cTnpf{fii»« the proWetn to acotuldcrabledegree 
however 


Most pathokiglsU dasdfy tnioor* aaDfdfai 
to the predominant cell, conridering both fci 
itrncture and it* embryonic or^uu Milfary 
•tated that the type ceil fa the ooc fanportuit 
eJement in cvei> tumor Ewing (i6)dfaii»rt 
the problem a* foDowi “The genenDv t£ 
cept^ plan of da trification and tennhuierf 
whkh b baaed on tuatoloo mtvTriwt p ro 
a* poaiible by hutogmr^, fa a natmal wod- 
tict which hu become v^ry firmly ejtaladfd 
and probably dese rv e* to prevail «pfr>«r the 
varying prominence of embryology diOTfa- 
tiy and etiedogy ” 

MacCartr proposed a termlooiojy bawd on 
a biological conception of neopfasm, vUd 
finnhittfaf* itTDcture, cePufar dlffncstfatioa, 
and the rignHVapce of the reserve cefii. 
Pulford appUed thfa coBcepdoo to the £ 5 a 
entlation ox endothcQoma, and toggttted fast 
the embryonic ctmixecdTe h«oe cell ( im s c b- 
chyme) fa the r o e rv e ctD of the eafatk- 
H rrm. He dMderi tumor* fata 

three distinct group* lagimru*, aeigioeado- 
theliomaa, >riH wifVi th iifii-iTwt* He 
angbesdotheilomas as a conaalJng Enk be- 
tween tbe betilga Ttglnmn and the mafigwait 
endolbeliciinas, and reported a cut b widd 
the change Irom the benign to the iniffgiunt 
b different »tage* wa* ibowm All three 
giouus were charicterfaed by differeatfatk* 
bto blood vmels. 

Fraaer vaJcnlar imnon into c»n- 

pajrt, capfflaxy. and caveiDcm* typo, tie ci» 
pact representing the more cdhuar « 
nant stage. KctlJeaDdRo*i*ace*t(d*«** 
what alrntlwr dlvfabn but pointed out 
tab atypical fona* occur b wWA tie aw 
fhriht ceil Io*e* ite characterfatlc /eatnro iw 
revert* to an embryonic form, growifig 
^abdle cell fcocmective tfasae) of It P* y^ 

velop b to a ^ t lened pavement cell witi 
Ur arrangemecl (epftbcliam) Bma>^ 
a «lmn»r tendency and conwfcred tbetf® 
oidotheliooia to repreaent a ctot^wnfae 
tween whai fa hfatogenkaDy a 
morphologically a cardnoma- Klmge 
vucular tumor* bto coogeoltal 


lyfi rJagm derived Irom the moenci)^ i 
furtEttrobdimfcd the •econd ^ 
mors itlH *licrwi0f tbe meseodiym*! 
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charactcnstics, which he called malignant mes- 
enchjTnal angioma, and tumors which ansc 
from the products of the differentiation of the 
mesenchj’me, namch , the true angiomas, and 
the angiocndotheliomas Tins problem of ter- 
minology' and classification of vascular tumors 
has also been discussed h\ Geschickter and 
Reasbci , 24, Rmtclen, Rabsom, and Watson 
and McCarth^ 

There is considerable confusion and vague- 
ness in the use of the terms angioendothelioma 
and angiosarcoma which haie been loosely 
applied to ^'a^ous types of malignant tumors 
of extreme vasculanty The problem is com- 
plicated by' the fact that in certain neoplasms 
there is an excessive development of blood ves- 
sels as a result of venous stasis or nutritional 
demands These arc not true vascular tumors, 
although their vasculanty' has been indicated 
by the term “angiomatosum” (16) Many' of 
the earlier reports of malignant angiomas arc 
tumors of this type Ribbert stated that ma- 
lignant angioma (angiosarcoma) and angio- 
endothelioma arc difficult to differentiate, and 
that mahgnant angiomas may' very' w’ell be 
called angioendothelioma because in both 
there is prohferatmg endothelium which pro- 
duces vascular channels and mvadcs sur- 
rounding structures Winkler considered an- 
giosarcoma, endothelioma, penthelioma, and 
angioendothelioma, and sarcoma of vascular 
tissue as synony'mous terms Borst suggested 
the term angioblastic sarcoma or malignant 
angioblastoma as indiciating a mahgnant tu- 
mor in which the charactenstics of the normal 
vascular tissue are more or less apparent, 
although distorted and atypical Ewing (16) 
stated that the present tendency is to hmit the 
term angiosarcoma to cellular angiomas in 
which the unit is the vessel and not the endo- 
thelial cell He resen'cd the term angiocndo- 
thehoma for vascular tumors in which the 
endothelial cell predominates In discussing 
the malignancy of vascular tumors, Geschick- 
ter and Keasbey (24) stated, “The pathologic 
conception of malignant tumors of blood ves- 
sels (endothehomas) has been constantly nar- 
rowed Many of the lesions formerly de- 
scribed as hemangioendothehomas, perithelio- 
mas, eykndroma, and penthehal angiosar- 
coma may be reclassified as metastatic lesions 


of the thy roid or kidney, or as secondary' de- 
posits from nonpigmcntcd malignant melano- 
mas ” 

It IS suggested from this study that a simple 
and workable classification is one w'hich con- 
siders vascular tumors as endotheliomas ac- 
companied by a definite vasoformative tend- 
ency' with endothehal proliferation and new 
blood vessel formation These tumors may be 
classified as (i) benign angioma, a slow grow- 
ing, highly' differentiated tumor, congenital in 
ongm, with definite well formed blood vessels 
and an innate tendency' to regress and heal, 
and (2) malignant angioma, a more cellular 
and compact growth w'lth active endothelial 
proliferation and invasivcncss, showing a 
tendency to revert to its pnmitive mescnchy'- 
mal structure In certain cases of malignant 
angioma it is possible to differentiate two sub- 
di\'isions, namely' the augtoettdollicUoma and 
the angiosarcoma The angioendothelioma 
shows a rather marked cellular proliferation, 
and m its tendency' to revert to a pnimtive 
mescnchy'mal structure the cells assume a cu- 
boidal appearance and alveolar arrangement 
closely resembling epithelial tissue Never- 
theless, new blood vessel formation is evident 
In angiosarcoma the vasoformative tendency 
IS much more prominent This new' vessel for- 
mation IS the predominant feature of the tu- 
mor, and enables it to be more easily' identified 
as a true vascular tumor 

These terms are rather indefinite and ill 
defined, tending to merge one into the other 
Structures suggesting both ty'pes may be 
found m different areas of the same tumor, 
and the terms arc frequently used synony- 
mously Certain clinical features as well as 
the histogenesis and morphology' must be con- 
sidered in the final analy'sis The special clini- 
cal and pathological features which apply in 
the identification and classification of vascu- 
lar tumors occurring in bone will be considered 
later 

VASCULAR TUMORS OF BONE 

Primary vascular tumors of bone are not 
common but probably occur more frequently 
than reported cases mdicate In the benign 
forms they are slow growing or regressive, and 
because they are symptomless, they may be 
unrecogni2*d In the more mahgnant types 
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they prefcot Rich & \-»ried dlnictl courae and 
ptthologfc »ppe»rancc th*t thtj are often in- 
correctl} dla^med Oa the other hand rntny 
tumor* of bone have ptevkiuaJj been indoded 
In thii group Triikh In the light of further 
tnalyri* do not betong there 

mt^TEW or UTERAXmLE 
\ cr> few thorotigh, comprehenUTe ttudlcs 
of the pathological and dinlcal feature* of v-ma- 
coiar tumor* ocairrfng fa bone haN-e been le- 

G rted Ja the literature Jfott contrfbatkHu 
ve been caae rw»rU or have dealt odI) 
with certain ipedal feature* of theae tumor* 
•udi ai the roentgeDOcraphic omrideratkina 
Manr of the older rtutUe* are of Ifltle value aa 
the majorit} of the cate* reported were hJfhJjr 
va*cnlar tumor* of \irioQ» type* other than 
true angtomai 

Hitarot fa rgt; reported a ca* of cav'emoui 
bemangfoma of the upper end of the hameru* 
and faduded the Bnt roentgeztogrami pab- 
Uihcd on thii tumor He revfcfred the Utera 
ture to 1917 In 1930 Bucy and Capp (10) 
gave an exc^ent report on primary ar^ma 
of bone with tpedai refensoe to roentgeno* 
graphic dagnoE*. They reviewed all reported 
caaes to date and arVM 8 caaea, 6 of which 
were from the Regatr> of Booe SarcDma of 
the American CoQ^ of Surgeotu. Geachldc 
ter and Maeentx (17) fa igjS again brought 
the literature up to ^te and tnduded 4 ax^ 
tioDal case* 

Cases of angnma of vertebrae with cUmcal 
aymptoma have been reported wfth fnaeaifag 
frequency fa recent year* 3 I*oy have been 
diagnoeed before roeration by the characteria- 
tic roentgenograpiJe appearance Topfei fa 
o38foundaDglciDaaofthevertebraefa357caBe* 
of 3 1 54 poatmortem examfaatioti* of the ver 
tebral ctKumn i r 9 per cent. None of the le 
swns found at autopsy had apparently pro- 
duced rHntraJ aymptom*. 

Many case* of anglocndolhelloina arc de 
scribed id the literature, aocne of whki arc 
included under the term endotheboma- &>do- 
t hi 4 ^Tm» of bone was probaWy firat dcacribed 
bv Locke in 1866, Marckwald In 1895 re 
ported a rather remarkable caie of multiple 
intravascular endothelicnua fa most of the 
booe* 0/ the akeletoo Howard and Crilc fa 


190S analyzed 19 prrvaxaly reported cw 
and added 4 of th^ owm ilanymorecuacf 

afagle and muidple endotWisma* of boot 
have been reported but no effort h« bea 
made to enumerate all of them here. Hind 
and Ryetaoo fa 193d gave t comniete lot of 
an reported caaea. After a critical anilpii of 
these case* they concluded that fa maay of 
them doubt exists regarding the thoroujluwi 
and coropleteneas of the poatmortem rrani- 
nation In thdr opinion many of the tamcn 
reported a* endotheliomas were m doubt tie 
taataiic raranoma fnxa pmoa/y leaixa rut 
found at antops) 

Koiodny fa 193d reported * care* froo the 
Reg^try of Bone SaiCTuna (Cue* No iftiod 
agr) He dacuaaed the feature* fa detail and 


defended the use of the tenn angWodetie 
Uocna of bone u a datfact dinlcal and patbo- 
fcjfical entltv Since RolodD> 1 contrfbutfau, 
case* ha\T been reported b> Pritchard (jgjj) 
Bar^ (igjrl llanjer acn Slogletan 
BralGiord (1934) and LuU and Pusch (1939* 
Some of these cue* are repatered alth the 
Regiatrj of Bone Sartoma a^ art loduded fa 
ihhfludy (B5 R. No*. 154 igt 1040, *15^) 
True angioatreoma of boee 1* prsiaUy 1 
rare tumor u oid> a few care* have beta re* 
ported fa the Dterature There b much nifr 
futioQ conctmfag Ibe ure of the tenn, and 
many of the earlier cases were oo doobt ^ 
cular >*rt3>inu and not true malignant an^ 
maa, Frrilicfa and Coe fa 1936 pobibbed a 
case of angkaarcoma of tbe acarmli and ^ 
viewed all caae* previmaiy fadutfed fa^S 

eratore. In addition to tbefa own tber Hsteoj 

case* favcJvfag bone one of the rfb* (70) ^ 
of tbe femur {67) and one of the divide (4*1* 
Pul%Trtaft m 1938 reported a rubfria*’^**' 
cular tumor of the aacrum wbicb he £»Dc^ 
bemangioblaatoau danlMng It with 
ny a angkrendothclioma oi bone “The 
iJcrorreph* aoumpanying the report 

degree of bfaod vvasd pcoiifcradaD MOT G" 

actedatic 0/ angloaafcotna. D riitcfa fa ^»^ 


deacribed a case of pniuaiy angwtna w ^ 
tarrel and mrtataraal bone* with 
degmeratkm. Tbehutoloflcaldescrfat^ 
drawfaf* atroogly suggeat that ^ ^ , 

dareffied u an angkttarcDm*- There B , 

care of aagioiarciKna of tbe 0* cakb icportrt 
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CJIniio} rjmpt^wu Tlie dgtu nmnL 

fcsted b} bouga anfiom* of bone are variable 
and Dot pathogDOCDonJc. llany tumon ate 
lyraptomless or prodoce lymptomi tecond 
trfly bv prtMUiL and grtrwllL In tbe \Trtebme 
the tumor often produce* prewore on the cord 
with Dcurologicil ligns of >'ar)-ing defree. 
\eTtebra] an^oma* aaaxfated with epldaral 
angioma haw been reported occaibnany 

and Capp (lo) Geidilckter (13 37) and Nc- 
mcooT haw called attentxra to certain dgn* 
appearing In tbe loentgeDogTami that are 
more or le*i cbaractertitlc ana aid in tbe dlag 
ncrtb of benlfn angtoma. In tbe vertebrae the 
picture b characteristic and even deagnostfe. 
There Is an Irregular abaorptlon of bony tribe 
colae and a thlAenlng of tbe remaining i-cn! 
cal trabeculae witb roulting parallel vertical 
ctrladoni and loss of tbe tumal bocDogeneous 
structure. Not uncommonl) these trabecn 
lationa extend Into the vertebral aichet (Fig 
I •) 

Invnls'etDent of tbe flat bones often preaesta 
a chancterlidc rmbunt appearance in the 
Toestgenograms (olexlfonn angkrma) Bony 
trabeculatlons radUte from a common center 
usually at right angles to tbe pUne of the bona. 
Case* presenting this appearance haw been 
report^ bv An^ach, and Caplan and Eanzer 
Four sneh cases are in^nded in this series 
(Fig 3 a) 

Tbe roentgeoographlc appearance of an- 
gioma of long bcn» ha* bem described as the 
unique soap bubble effect Tbere are 
coarsely moldloculated area* of rarefaction 
which ^‘Tp.irvl tie shefl of bone to papar like 
thinness, giving a eyide appearance rcsetn 
bbng gunt cell tumor In angioma, however 
the ioculatioos are socnewhat smalifT and 
within them there B a fine fibrlllai> frame- 
work- Tbe cortex nsoally I* not expanded as 
In gbnt cell tumor or bone cjit (Fig 3 a) 

These rocntgcDograpbk effects are deter 
mined largely by the bow Involved and rapfd 
ity of the growth of the tumor However tbe 
roentgenogram Is not always cbirsrt eristic or 
diagnostic. 

Palhshftiol indtnp Bdct (9) described 
tbe histological structare of benign angioma 
of boce in considetabie detalL IMth the ci 


ception of one case £n this serfcs tbe tumon 
are cavemons in type composed of Urge esdo- 
theUom Qned spaces filled srith blood (Tgi r 
b s b) The remain mg case can be daja&d 
as a capillary angioraa (Case No, 1*9) la 
now of the cases u there evidence of nmiioal 


endothelial proliferation, and mitotic fignra 
iieaotloimtL The rtruma is loose fibnnicD*- 
nectiw tissue and is variable In amount Boee 
dcstructnn takes place as the result of rca; 
bon to growth and not to Invasioo by the U- 
mor mass. Caldficatioo is present In ooe cxw 
(B5Jt, No i85a) 

Tnaiwteni and retMJU Tbe majority of curt 
m this series haw been treated qmte tucre*- 
fully by irradiation or operation or by both 
WbewTO powible, a* h the cianinm or booo 
of the exlieniities, resection or enrettanest 
and canterlaatloD haw proved satisfictory 
Tbe danger of sewre hanorrhage from epen 
boo most be contidcitd, espeaiBy b cpm 
tioos on tbe cranram and ipbe In me cxk 
(B S R,No 66t)destboccnTTtduaresDit^ 
sboefk and hemorrhage following rmorilef 
tbe powtb In tbe cxanJnm. 

Karibner and asaodato attributed tbe Up 
mortabty In laminectoeci} to overeBtboiiubc 
surgical efforta. Tbey warned agslast epea^ 
the dura or attempting to remove more of tie 
tumor than fa nfCEiiary to rehere 
sure They also pointed out that ihhoosk 
high voltage roentgen ray tberapy b 
mended as a postoperatiw meaHne, U vw* 
seem inadequate and baxardous t o a* “ 
alone wben there fa cuoipctssioo myeCtB- 
Irreparable damage to tbe cord may oc^ 
before any beneficial effect can be antfcipatoi 

Jlcytrding found anglocna of boo c 
somewhat radioseniltive and under 
ate dosage, repeated at regular int erria t o^» 
number of months, It graiaHy 
tn healed. In sereril of the cases reportm 07 


UKI.IUU I.AUlCtLUtO.'U. , 

treatment the prognosis fa rrreOro t, *M 
potation show rarely bo aectssary 

KAUoxAjrr AJroroitA (table n) 

Tht hbtologkJ tuUUmu ^ 

study of roa^nant angiom** soil*** 
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Fig I a, Benign angioma of the second lumbar \er angioma of vertebra (B S R No 940) The blood filled 
tebra The vertical stnation is diagnostic b, Cavernous channels between the bone trabeculae are very large 


they might be divided, as previously stated, There are 15 cases m this group of mahg- 
into two groups, the angioendothelioma and nant angioma The sexes are almost equally 
the angiosarcoma It must be appreciated represented, 7 females and 8 males The age 
that such a division cannot be too ngidly ap- limits are vounger than in the benign angio- 
plied It IS very difficult or occasionally even mas, rangmg from 3 to 53 years, the majonty 
impossible to determme into which of the two being in the second and third decades The 
groups some of the cases should be placed long bones are the most frequently involved, 
This difficulty is evidenced by the wide differ- although in 3 cases the tumor is primary in the 
ence of opimons expressed by the pathologists bones of the hands and feet, and in i instance 
who examined these cases for the Registry of in the ileum Multiple lesions are present in 6 
Bone Sarcoma Because of these difficulties m cases, the multiphaty being a part of a wide- 
classification, all angioblastic tumors in this spread metastasis m 3 It is impossible, there- 
group are tabulated under the general heading fore, to ascertain accurately which is the pn- 
of malignant angioma Wherever possible, mary lesion in some of these multiple cases 
an attempt is made to indicate whether or Amputation was performed in 9 cases with 
not the tumor is considered an angioendothe- apparent cure in 4, and i has been too recent 
homa or an angiosarcoma (Table II ) to express an opinion Exploration and cu- 



a b 

^ a, Benign angioma of scapula (B S R No 041) endothelial lined venous smuses be between bone tra 

me sunburst appearance is diagnostic b, The large beculae Amount of connective tissue framework is small 
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rettemmt wtrc csmed out in one cue with do 
recurrence after lo )-ear». Ten patient* were 
treated b} radiation, death ocaimng hi 6 In 
the 4 iurviving patient* treated by radiaboo 
amputation was done m aH 4. In i case an 
apparent cure wa* brought about In the pn 
mar\ lesion but the tumor recurred In an ad- 
boBc s j'strt taipvUiiaa ns 

neceaaarj 

Death following metastaies to vi*cera and 
other bone* occurred in 8 cases. In i case 
death resulted from Intcrairrcnt diteaec 6 
months after amputatioa 

AnpoendaiktUoma Kolodny stated that 
most pathologists hesitate to admit that an 
gwendothdkima of bone b a pathological en 
tlty He pomted out the reasoci wh> this 
tumor sbodd be considered an entity and 


dchoed the term as a mahgnant tomix of tic 
vascular mtem of bone with a typical micro- 
soopic structure tod a definite onghi hwn tk 
cnaotbclial Ihung of the vtsscI wall flos 
ever be stresKO that in cyTiy case of *o»- 
pected angioendothelioma, the possibiUtT 
metastatic origin most be considered sad 
tibniattai 

nte histologkaJ appearance of these tiB**' 
as described by Kolo^) resemble* a n 
matous growth with the tumor ctH* arranged 
in ahroh and tubules. The tumor celh are 
large pol^diedral, or sometime* cyhndnral b 
shape wiUi well defined cell manbcaiK ^ 
vasicular nudd and min ute nodeoli- Tk 

al veoii ha ve a 1 umcn so m e tftnes fiDed a f th bfcwd. 

Hlisch and Ryenoo, In a itudv ofj^^ 
tastases from primary caitinooii ca the nmf 
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TABLE ir-iMALIGNANT AXGIOMAS OF BONE 


No I 

Kepsito of 
xine «iarcom» 
\o 

S« 

Age 

Single 

or 

multiple 

Pnmar> 

bone 

Involved 

Classification 

Treatment 

RtjuUs 

Metastasis 

Necrop > 

' 

83 

F 

13 

S 

Humerus 

Angioendo- 

thelioma 

Curettement 

No recurrence 

10 yn 

None 


a 

154 

a 

xo 



Anmoendo- 

thelioraa 

Amputation 

Died 4’^ jrs 

Chest and 
skull 

No 

3 


■ 

45 

M 

Entire 

skeleton 

Angioendo- 

thelioma 

Radiation 

Died 8 mo5 

1 M«ccra 

1 \cs 

4 

7 q 8 j 


B 

; s 

1 

■HI 

Angioendo- 

thelioma 

Radiation 
' amputation 

Died 3 >rs 

I 

1 Msccra 

No 

5 

1007 1 

M 



Tarsus 

Angioendo- 

thelioma 

' Radiation 

1 amputation 



\cs 

6 

IC4O 

M 

3 D 

M 

Ttadius and 
carpus 

Anposartoma 

Radiation 

amputation 

No recurrence 
10 yrs 

None j 

— 

7 

1174 

F 

38 

s 

Femur 

, Anpouicoma | 

Radiation 

amputation 

No recurrence 

3 

None 

— 

8 

1438 

F 

24 


Fibula 

Anposarcoma 

EsasioH; 

radiation 

Died ^ NTS 

Lungs 

No 

g 

iaBj 

XI 

30 

XI 


Angiosarcoma i 

Radiation 


Bone and 
Nntccra 

^e< 

10 

1530 

m 

48 

M 

Femur i 

Anpo<arcoma 

Vonc 

Died mos 

Bone and 
Niscern 

Xts 

1 1 


m 

B 

S 


Anposarcoma 

Radiation 

amputation 

Died a >rs 

Lungs 

No 

13 


XI 

38 

s 


Angiosarcoma 


Alixe after 
* 34 

None 

— 

13 

sisO 

H 


■ 

Humerus 

Angioendo- 

thelioma 

Radiation 

amputation 

No recurrence 
Died of heart 

failure 6 mot 

None 

Xo 

M 

iSj 

M 

SO 


■■ 



No recurrence 

3 mo 

None 

— 


\ulhof s 
ca^c 


a 

■ 

Tartu« 

Anposaicoma 

Corettement 

radiation 

amputation 

No recurrence 

*3 

None 

— 


reviewed the problem of so called multiple 
endotheliomas of bones Thev were inclined 
to cast doubt on the correctness of many such 
reported eases In their opinion the assump- 
tion of multiple primaiw foci in bone as an 
explanation of coincident tumors in vanous 
parts of the skeleton seems to be due to the 
failure of finding a small pnmarx' carcinoma 
on postmortem examination or to inabihU to 
distinguish the pnmarx group from the sec- 
ondarx m the presence of mans tumors in dif- 
ferent tissues \s a solution to the problem, 
the\ urged careful and thorough postmortem 
examination supplemented bx a thoughtful 
mleriiretation of the changes thercbx demon- 
strated 

(je^-chickter and Copeland (2^, I did not men- 
tion angioendothehoma of bone as a clinical 
cntitx in their monogra])h of bone tumors 
1 urtlurmore Gi--cliickter and Alas'cntz (26) 
m a <;tud\ of 1 wing’s tumor stated that in the 


senes thex did not see a case of bone tumor in 
w'hich the diagnosis of angioendothehoma xxas 
justified Thex' said it is rcadilj’ understood 
hoxv metastatic hx-pemephroma, anaplastic 
and mucoid forms of caranoma, and angiosar- 
coma can possibly be diagnosed as angioendo- 
thchoma Yet, in the discussion of a case of 
angioendothelioma reported bx Lutz and 
Pusch in 1 939, Geschicktcr (221 made this 
significant statement 

“ \ fw X car": ago it would ha\ c been embarrassing 
to open this discussion because I was conxinccd 
there wasn t anx such thing in bone as angioendo 
Ihchoma , but todax w c hax c to admit that all forms 
of pathologic inxolx ementof the bone of a neoplastic 
character haxc not been dcscnbcil 1 he onlx 

objectior to the term endothelioma is that it is so 
xxidelx misused Mx conception is that the-c tu 
mors arise from pnmitixc mesoderm around joints 
and max be found in bone Thex are not metastatic 
thex arc moderatclx radiosensitixe but not radio 
curable and the-c patients should haxc the benefit 
of radical surgerv ” 
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H* 4 t Wfc«>dpttiel*w <rf k*»er*» (B^R. S<» The pih U*m R«y>:«lcgi bcA ctf tlM taw w 
_^L_' maxaho. d the titfl *4th B«Tt*ie The kir »£* hh oiniu taM ot 

Qovrnn IwT CriJmkifaai «0d tUtwfac «f the cjTM<nJ ti eheciti. mm hch b hw* flW Sk 
certes aeNldent b. Craw •pcccBee knttod^I^ Ikni 


Tbc looM mi-DrwT b which tb« term utpo* 
eodothdiomfl h&i been lued b\ B3me aathori* 
tie* ofiU sddi to the confuuon of k 3 eQUf>*bs 
this coQtroNTTCul tumor Some use it clmpi\ 
as a d«cnpth-c term Indkaiting a certain hb- 
tolofiad etructare with others It des^oates a 
drtinite pathological and dbikal enlitv Coo 
Dor for example emplo\a the term to deacribe 
an unusuall) vaaculu tvpe of difluse endothe 
homa (Ewing • tumor) Kolodnv on the other 
haJid ujdjcates a detmite dhucal eoUtr quite 
diUcrent from Ewing • tumor IViaoy patbolo- 
gisU todxA do not accept Ewing • tomor as a 
true eodothdfoma of %'ascular origin but be- 
brvT it to be a neoplasm originating from the 
ttUculum or the iNTOpboid ctUa. Ewing i 6 
7) 00 the other ha^ rect^nue* a definite 
angioblastic teodenci in this tumor and con 
skiers it to be a fonn of capfllan angiosarcoroa 
or eodotheboma ansmg from the bkiod sTsaela 
of bone marrow He aascfiea Ewing * tiuoor 
therefore as a form of malignant angioma. 
He rcserres the term angioeodotbelkxna to 
designate a more "ascular tipe of endothe 
iloma, ahich be describes as a aohtar> owtic 
tumor u*uail\ deveiopmg ifl theeodiOfcbafta 
of the long Ixmes. The prcMts 


cords or p*euckal\-eoli and endoslng freeii 
drtulatLng blood, liie cdli are larp altn 
ckar c>'ti:>pUjm, ihirp ceil taembraae and 
tmallDudenx Be further states that a liml 
lar structure roa\ be seen m lipcatreotna or in 
metastatK camnoma of kidney or tdroul 
which tumors most be eidodM before the 
diagnosis of angioendothdkjciu can be estab- 
lisbed 

Rost wrote at length 00 the blttoJofkaJ dif 
ferentiatioo b e t wee n primarv bone eodotie- 


lioma and hj-peniephroina. iic bebeved that 
the two can be disUngu^thed b\ a fsirel^ oor 


pbologxal anaJ>ai5, emphakiing the im^ 
tance of the relabooship of the tam« cdls w 
tbc tonouMllng cnnriectlce tissue itroraa la 
differentiating ux two In eodotbeComa the) 
arcinlunatel related to the nndedjuig sr^ 
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rig 5 a, '\ngiosarcoma of femur unth metastasis 
(B S R \o 1530) The primary lesion IS a large rarefied 
area just abo\c the condjles which has broken through the 
cortex anteriorly The small discreet, ox-al lesions in the 
midshaft are probably metastatic b, Metastatic lesions 


in the nbs are seen c, The lesion is composed of irregularly 
arranged vascular spaces lined by large endothelial cells 
and surrounded by a fibnllar netn ork containing large num 
bers of sumlar cells Mitotic figures are seen New blood 
vesselsevidcn t in the section are characteristic of this tumor 


of bone exists as a pathological and clinical en- 
tity IS still a controversial one, although the 
evidence suggests that such a tumor of bone 
does occur The problem of diagnosis is espe- 
cially difiicult when the skeletal lesions are 
multiple, since it is often difiicult or impossible 
to ascertain which is the primary focus In 
such cases metastatic lesions from a primary 
carcinoma or hypernephroma cannot be ruled 
out absolutely without a complete and careful 
postmortem examination In single lesions the 
problem is not so difiicult If the patient re- 
mains well for several years following amputa- 
tion or excision, it is presumptive evidence 
that the lesion is primary in bone 

Six cases m this group of malignant angio- 
mas have been designated angioendotheho- 
mas, although the diagnosis in some of them 
might be open to question because of the diffi- 
culty in distinguishing them histologically 
from metastatic carcinoma or hypernephroma 
Postmortem examination was done in 3 of the 
cases, however, and no evidence of pnmary 
carcinoma was found Metastasis and death 
occurred in 4 of the 6 cases In the 2 cases 


that were not fatal, the proximal half of the 
humeral shaft was involved in both One of 
these (B S R No 83) was treated by curettage 
and cauterization with no recurrence 10 years 
later In the other case (B S R No 2156) 
treatment consisted of radiation and finally 
amputation Death occurred 6 months later 
from coronary occlusion but without evidence 
of recurrence Postmortem examination was 
not made 

Geschickter’s (22) and Ewing’s (16) state- 
ment that angiocndotheliomas are usually 
found m the ends of the long bones is confirmed 
b)'^ this study Examination of the roentgeno- 
grams shows a varied appearance which can- 
not be called characteristic or diagnostic All 
show rarefaction and destruction, and rarely 
bone production Some reveal cystic expan- 
sion with well defined septa which Brailsford 
described as characteristic of angioendothe- 
liomas Such an appearance, however, is not 
typical of the cases in this senes (Fig 4, a) 

An analysis of the clinical sjTnptoms reveals 
nothing significant or diagnostic The symp- 
toms vary according to the location of the le- 





Fig 6g 


matin granules Mitoses are frequentl> found The 
cellular areas are traversed by a varying number of 
wide, thin walled blood spaces which are hned by 
flat endothelium In places, the blood vessels are 
very numerous and may even excel the strands of 
cells The vessels are now less sharply differentiated 
from the cells surrounding them and transitions can 
be found between the cells m solid strands and those 
lining the blood spaces Since the undifferentiated 
neoplastic mesenchyme reveals distinct vasoforma- 
tive tendencies, the microscopic diagnosis is angio- 
sarcoma” Qaffe) 

Telangiectatic sarcoma has been designated 
by some as a form of angiosarcoma, as m a case 
reported by Hodges, et al In the classification 


of the Registry of Bone Sarcoma, however, 
this tumor is placed under the osteogenic sar- 
comas Ewmg (17) has recently discussed its 
classification as follows 
“Telangiectatic sarcoma, a form of mahgnant 
bone aneury sm, is a very characteristic bone tumor, 
but Its exact ongin and relation to other bone sar- 
comas has not been satisfactorily determined There 
IS considerable evidence suggesting that this process 
belongs with the tumors of blood vessels of bone and 
is a cavernous angiosarcoma Further data seem 
necessary before the true nature and relations of the 
so called telangiectatic bone sarcoma can be deter- 
mined, and these data should relate to the part 
played by blood vessels in the ongin and growth of 
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tbcr QftfotmK mrcomM. Thdi dlnk*l ccnn^c 
lions »ith otbCT msHfoant boa tnnwcs l««ia t 
msmat ihor rrtfBtwa, f th preseot, {q any com- 
pJet fnwp of boot sarcomat. 

The term angsosarcoma is uacd In thu rtudy 
to indicate a mali gnan t neoplaim thawing pret- 
Uferating vaicular endothelium with new 
blood veaael formation In which the vKaofonn 
tti\T tendenev u the predominant feature 
(Fig 5 a) Nine cate* have been daulfied at 
angiosarcoma on the bass of tha hiftolo^cal 
picture :^fetattates and death occurred m 4. 
-Vmputatlon wat performed In 5 4 of which 
were alive without evidence of recurrence on 
last report The author a hat been fol 
lowed 13 j-ean. Kirtsion was done In i cate In 
which the primary lesion wat in the fibula. 
death with pulmonarv metssiso ^s ocoirrtng 1 
\ eara later 

The dinlcal and roentgenographk ngns are 
in no waj distinctive bang of Uttle value in 
diHerentLitlng angiosarcoma from other ma 
lignant bone ttrmon Smee the dlagnosit b 
made entirelv on pathological fin dings btopsy 
U of great value 

llie results m thb tenes indicate that an 
gloearcoma and aagioendothehoesa are oq1> 
moderately radioseniidiT in cootradbtlDc 
LtoQ to Ewing $ tumor Early snrger) such at 
exQuon or ampatation su^emented by ra 
dialton offers the best potsiDilitiet for cure 

SEPOST OF A CASK OF ANOIOSAKCOUA 


r S whit mtie, aged three >'ean, was fint seei 
oa J uarv oiO cccnplalniDf ol p«tn 10 ih 
rifht becL Hbiather U ted that be limped a ben he 
first h<Tpn t walL. The fvmpt ms (raduaDy in 
creased m teveti ty tmlD be a as ooahie to bear any 
M|^i 00 the ffected lef There was no hist ry of 
Inhirr 

The patient was rather IraQ boy vho refused 1 
bea anv weiiht oa the nfht foot Examiaatkn of 
the njht lower extremity renaJed trophy of the 
thijh and csJf mnsdes. Ani attempt to more the 
foot caosed pain locaLted in the mi^il tide of Ih 
heeL There was foUoeas 00 the mesial and planta 
aspect of the heel These areas were very tender t 
praaore, espedaUr over th fiantar surface of the 
beei poat riody The nfht Ljce was held hi sOfht 

flciioo,andan ftenmt to straighten the kneaeLoted 

pain hi the foot. TTie phjccal eximlnation was 
otherwise aefs tire 

Roefitfenoftains (Fif. 6 , ) of the nfht foot 

sb^ed a cystic ret invofvinf the cakancua. I 


fcfiorly th process had bfolen throofh lie acta 
T «t«fal A tentatlTe ditfivaii cf 
of the calcanem was made, and the patkat si 
boTOftalked. The foot was Immobfliied In • 
of Pans cast crteodlnf from the toes to emdilil(<i 
H was kept In bed, and hdiotbertpy was stand 
Laboratory findinfi ere essentially neptht, b 
dadi f thie tnbctuilin nd UasierreaBn tots Is 
stead of (mpr orinf, the pain mcressed. It s< 
Dccessarv t remore tie cast 3 ceb later Ei 
amination hsriinted that the infiltraticn andstefli^ 
bowath the hed had Increased, tad tb foot b 
nscre tender It was therefore decided t ei^fon 
tl^ iesita) by opcratloo 

On Febniary to pjfi under tier aiw 5 the*ia, u 
asplnitk» was ttnnpted without saccew TW 
ca ks acn i sraa then eapo^ by portnoiiitnl bp 
tndBOQ The periostenm was intact, bat there asi 
an openmf b the booe cortei 00 the plantar tadta 
cf th esVanros ertmlmf bto larfe cysdc mki 
Tha cavity waa filW vith pnrpEsh red, fraMe tiv 
sue, resonhfinf fiannlatko tiuce. Sons] wl 
pieces of bone were lyfaf free b the ca tr TW 
edfcs cf the openbf wereuTTfnlaraodoverhaafBf 
Tbe Icskm waa very vascniar bleediiif (red ha 
touched. 7 ^ canty was thomoftly esretted sad 
tbo cutoised wit^ phenol. It was necssaiy b 
pack the ound to cootrof heaorrkife. Tbs iba 
oond was boaely cined with btmapted UL 
wvfiu sutures. 

Cucvaksce oca was unmotfoi Th nsa pad 
was raaoved under (U ancstheBa eu the jd dir 
w tbowt funbe beiDMThafe. The so turn were ij 
moved OB lie oti day tie omd bebf appsmtS 
healed 

*J rr>wf A ihrtct smear ihosfd 
rza&isffis, and tie eoltuxe was aeptfre. T 
fiuDca pffs which were bnoculated hi llrwie fisi 
molts yielded rfstive posUiKwtem iadlflfi 
mlcroscopf exammatiou revaJed oy 
vascula erowth sofwestive wretana (Fig, I 

new of tie dia^sol^ seclioos ere Kiaaltttd t 
two ther local patboioiOJts bo conlmned tie 
Dosls. As the dviMbihty cf ampotatico had t sj* 
enoiidered, slides and roentfoinfniBi . j 
mltted t tie late Dr Jos^ C. Bi jodcrd ._« 
BaltuiMre, who reported that be ca» kits w 
mlcnacopsc appearance w/ctestiTe « 
anfjosarrwna- H advbed sfabst .. 

rfed contmoatioo cf tic roentftt-riy trw**^ 

Souse months later plsotomierofnphs of the taw 

titso were submittri t D James E * 
hock City who expreswd tbe cpinloe th*t.° 

OMdifuant eopiasm odfbatmf from rsreu^ 

lowed, and th t«y ™ 
m ray cr-cr tbe foot and kt- H « 

^In the boipjtaJ cm Marti io, Qtfi- ^ ^ 

gram taken t that time sho* cd lacreiw “ 
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destructive process, and the edges of the cavity ap- 
peared smoother with evidence of bone condensa- 
tion He was seen at inten.mls for a year and a half, 
roentgenograms being taken frequently with no 
evidence of recurrence He continued to have pam, 
however, and was unable to bear full weight on the 
affected leg 

The pabent then disappeared from treatment and 
was not seen until 3 years later (1930) when he was 
readmitted to the hospital He was walking with a 
crutch, complaining of severe pam m the nght foot 
He stated that he had not been able to bear weight 
on the affected leg smce he was discharged E-rami- 
nabon revealed marked atrophy of the nght lower 
extremity with shortening of 6 mches There was a 
severe equinovalgus and cavus deformitN of the foot 
with contracture of the plantar fasaa A roentgeno- 
gram showed that the ongmal cavity of the cal- 
caneus was completely healed (Fig 6, b) An at- 
tempt was made to correct the deformity of the foot 
bj means of a wedge osteotomy After 2 or 3 months 
the cast was removed, and he was discharged from 
the hospital 

He returned m 1933 at which time he sbll com- 
plamed of pain and mability to walk Examinabon 
revealed that the deformity had recurred The foot 
was espeaally tender in the midtarsal region 
Roentgenograms revealed an area of destruction 
involnng the midtarsal bones which had not been 
evident m the previous pictures (Fig 6, c) In view 
of the new lesion and the marked dmbihty in the leg 
due to pam, shortening, and deformity, amputation 
was performed through the middle third of the leg 
in September, 1933 He made an uneventful recov- 
ery' and was fitted with a prosthesis 3 months later 
He was last seen in November, 193S, at which time 
he was apparenby m excellent health Verbal re- 
ports since then indicate that he is well 

Palhological report of the amputated spcamen The 
foot was cut through the sagittal plane, the cal 
caucus and midtarsal bones being split A dark, 
chocolate brown, arcumscnbed tumor consistmg of 
soft, fnable, vers' vascular bssue was found involving 
the navicular, cuboid, and second cuneiform bones 
The calcaneus was small and atrophic, but there was 
no evidence of tumor tissue (Fig 6, c) Microscopi- 
cally the tumor was compost of many vascular 
spaces hned with endothelial cells The true angio 
matous character of the tumor was much more 
readily discernible than m the sections from the 
calcaneus made 7 years previoush The blood 
spaces were much larger, the tumor cells being less 
densely packed and apparently not as proliferative 
as in the previous sections Connective tissue was 
less dense but more abundant Red blood cells were 
seen m some of the vascular spaces Granules of 
blood pigment were present Endothehal prolifera- 
tion and new blood vessel formation were a promi- 
nent part of the picture In some areas the endo- 
thehaiprohferation was marked, cells being so densely 
packed that obliteration of vascular spaces was 
noted (Fig 6, g) 


T his case is of unusual mterest not only 
because of its ranty m regard to type, location, 
and age, but also because of the rather striking 
changes that were observed over a penod of 7 
years before amputation was done At first 
the tumor showed many signs of malignancy, 
and there was some difference of opmion 
among the pathologists on this point The 
ongmal sections showed such marked endo- 
thehal prohferation that the vascular spaces 
were almost obscured and the histological, as 
well as the roentgenographic, appearance 
strongly suggested sarcoma As time passed, 
however, the primary lesion eventually was 
obhterated, as mdicated by the roentgeno- 
grams and the pathological exammation of the 
amputated foot The marked shortemng of 
the leg with atrophy probably should be at- 
tnbuted to the effect of the roentgen-ray 
therapy on the epiphyseal cartilage 
The final roentgenograms taken 7 years 
after the first operation revealed a surpnsmg 
condition m the presence of a large destruc- 
tive lesion m the midtarsal region, which had 
not been evident m the previous pictures 
Pathological exammation revealed an angio- 
matous tumor m this area which histologic^ly 
resembled more nearly a bemgn capillary an- 
gioma than an angiosarcoma, although there 
were areas which still showed marked endo- 
thehal proliferation Nevertheless, the struc- 
tural differences between the ongmal lesion m 
the calcaneus and those of the tumor m the 
midtarsal region were quite evident The 
question arises whether the latter tumor was 
the result of direct mvasion from the ongmal 
lesion, or whether it developed from a second 
congenital focus, mdependent of the primary 
lesion The senal roentgenograms and the 
gross appearance of this tumor suggest that 
the latter mode of ongm was quite possible 

Because of its angioblastic tendency and its 
recurrence after apparent cure, this tumor is 
classified as an angiosarcoma of low grade 
mahgnancy Its vaned histogenesis demon- 
strates the difficulties mvolved m the identifi- 
cation and classification of angioblastic tumors 

CONCLUSIONS 

A review of current opmions on the pathol- 
ogy of vascular tumors mdicates that they are 
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m««ich)Taal tujson uklng from au^enlul 
rt*U by a procesi oi endothelUl proUfenitlon 
and diffcrtnliaticm mto nrw Wood Tcsuk. 
They ocenr In botb benign and maBgnant 
formi. They art trae endothdlomaa. 

The typiad benign angioma U a highly dll 
ferentiatrf itnicture composed of foBy de- 
veloped blood vesaeli which growl ilowiy and 
with little evidence of ceUnlar activity 

Kialignant angiomas, on the other hand ate 
chaiactemed by rapid growth, inYmsfon of 
surrounding tisaoe, and sometimes metasta 
SIS The> consist of ver^ f^nnlsr angiohlasilc 
ttaiue which In Its hktogenexb tends to revert 
to the original primltiv*e mttencfaimial stme 
ture, producing a varied hlstcdogWl pictore 
differing greatly from the well differentiated 
benign forma Often in these malignant forms 
the prmuUve mesenchymal stmcture will as- 
sume moiphologlcij characteristics resem 
bills either coimective tissue (sarcoma) or 
epithelial tiiewe (cardooma) readerlng their 
fciiatokigicaldisgnofisextremeiydlfficult- TbQr 
all possess one feature In commem, however 
essential for dlagorena There Is shrays pres- 
ent an an^Wastic teDdenc> evidenced by 
endothelial proUIeratloa and the focmadon of 
new blood iTssela. 

Tumors arising from blood vessels in bones 
are rare but their Inciusumin aspeoal ciaasof 
bone tumors is justiffed on the of certain 
distmctlve pathological and dlnical features 
which thcY possess. \ dmlrnl and patbologi 
cal study of angiomas of bone has be^ 
herein reportetL 

The benign forms possess certain rocntgcDo- 
graphic and pathol^cal featnres which are 
practically dUgnosde. These features have 
oecn desofbedln considerable detail. 

The malignant forms on the other hand are 
most vanecT m their stnicture and growth and 
offer more difEctill problems in diagnosis. It 
Is suggested that on the basis of histogeoeals 
the malignant angfamai of bone can be di 
vided into two subdiviiioia, the tngiocDdo- 
thelknxia and the angiosarccana. Angioendo- 
th cllf»Tni is an angioblastic tumor but with an 
epithelium-like structure difficult to dlstfn 
gubh from metastatic carcinoma. In agfcwar 
coma the vasofonnatli-e tcndenc) Is a more 
predominant feature the new Wood vessel be 


ing the unit of the tumor rather Uun the fw- 
liferating endothelial cell Erampiej of both 
of these types of malignant angiomas ire fa 
eluded in the senes. These two groois ran 
greatly in thdr growth and ma^r^ t^ 
endes and th^ possess few characteristic 
roentgeDOgraphlc or dlnical features tEstm- 
guishing them from other malignant tumon of 
bone. Diagnosis ts baaed largely on thdr hb- 
tologKal appearance They ait only ooricr 
ately radknensltlve and early dla grwtrft ud 
radial suigkal treatment are wcntial fat 


1 A pathological and clinical analysis of 17 
cases of benign and nulignant vuculir ta- 
more bvolving bone h reported, 

2 A risami of current opinioas ca tie 
pathology of vascslar turnon a indoded, ipe- 
dal attentfam being directed to hfategow 
and dawiScatlop- 

1 It b suggested that malignant tnjteu 
of Wie can be dlrided into angioeodothc&Bu 
and angiosareoraa. The dbtinnve features of 
each are gives. 

4. Treatment of vascnlar tamon of booe it 
oQllhied cm phasLdng the importance of etriy 
dlagnosb and radical largeiy in the iniBjnaat 


types. 
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SUPPURATIVE JOINT DISEASE AND ITS RELATION TO 
PIOGENIC OSTEOMYELITIS 
A Review of End Rclulu of 67 Involved Jomn in 57 Paticntt, 
Modem Chcmother*pcu»n 
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with ui a.w»kctilng of mtcrett fn tbe long The met dlffcfenti&UoQ be l li c m tbe 
term outcnnie from mjnrie* tfid rfltcaac la- ol joint fuppnratlan kaA to awiH tbe me 
curted In thit conflict, Ihixing that period casful rontme tpfJjcttioo of bactenoJojlal 
Ibc re\-olntKmary and heroic treatment of roethodi to thh d>f*K- However buit 
\V 21cm» was inaoguiated only to faB Into yean prior to theae appBcatituu of bteUnai- 
later dbrepote among hhdvffiaactrgicaliuc \VT*»eman ( 17 th century) w« eretCfel 
ceaaora. A ratlcmal traUtnent of the CDodluon inthdaffettntiatiagthrdhfcalfeatttieiofpip- 
appean not to ha\T been deviaed ontfl the puiative jofat daeaw from the “tronoc aftw 
late Russell HIbfas contended that pus within of tubercokna disease of the knee. Ho«r>er 
a joint pla^-ed the major hi detbo^ng Its this dlfiemtlaLkin was not made with «*« 

caniliA To lessen tha potential damage, and certainty osti] Fhemister pointed oat tke 
rnrgicu draioage of the jornt was deemed roentgen chatacten of supporathn ^t <fis- 
neceasar} to prorfde an avenue of escape for ease as compared with tn^ of tabeicalou) 
purulent materlsis. Pbemister later demoo infectioci of t^joiota. In the former dcttroc 
strated a tryptic ferroent fn the prorfucts of Oonofihecartiiageandtheathe jeJntipsce 
pyogenic supparatkra and showed that a oconred firrt In the contacted oc “wriglu 
pj-ogenk exuute will di»»lve cardiac w bearing portions of the joint, whQe tuber 
ntrfi He was onahle to demotatrate a aunDar culous pennua destroyed tbe poao xUct fd 
fermentintnbercukttapua. ThiiaaQje author portions of tbe artkclar cartilige by 
alao established the fact that pretRire in the over tbe Toint from the perljAeril 
presence of a pyogenk cindatc accelerated bearing ptntjons. Tbetnrfsceiprcadoftabrt' 
the eroBEDO of cartilage Traction on a joint, culous twoe b Inhibited by motio n w a» 
which sepirates Its articular furfacea, together tact From a cCnkal point <rf view « 


rtuch sepirates Its articular furtacea, togelber tact rrom a cunicai pomi » “ 

nth aruirotomy or other drainage, became aentenesa ol suppoiatiTe joint ‘^^****j^J*^ 


wim BJUinJumiy m uuici u»3.ii ip wi — ~ ~ . • 

the acorpled aj>d logical treatment It b tbe pmTnts confnaJoo with tuberodous joto^ 
onli effective means of tre ating aa p p u rating volvement In dvflian life, tbe frank ss|o« 
lointa, but ita <‘rMrt appikatioa Txriea with tioQ of acute and chronic pyogenic os^ 


joints, but Its <‘rMrt appikatioa Txriea with tioQ of acute and chronic pyogenic osw 
tbe jomt Thb regimen led to preserratioo mvelltb with the pcctioctioQ 0 / 
of motion In the largest perctaitaga of caiea, within the jomts farther a^ m din^m»r 
but It haa been only b later yei« that end noaU. Tbe frcqoem^ c f j^ b 


TtaulUof a large number of cases have become from — Tt«*.sfe 

avallaWe, 'IhehbtODcal aspects of Chang the itatiitica of different ant^ t«=« 


avauaaw. larciaujtaau w. ^ 

log furgfcal viewpoint coccernbg the tbeiapy ^ven b Table L In general, there 
0/ a um j iuidv e jofats will not be reviewed fa entiv been a doscr 

♦ktT^.r* h^TTo. hktnrical turn fa« {ofats with pTOffcnlc boae fawvetncD 


Mce becanse exceHent bbtorical turn 

IS* SttdM M OnkxWIc Md TncMtW aavar TS* 
CTMc nj tJM rKhw 


fag jofats with pyogenic boae 
recent year*. apparent 
tioo of booc fafectioo as a piiit ol origin a 
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TABLE I —DISTRIBUTION OF PYOGENIC ARTHRI- 
TIS BY JOINTS— ACCORDING TO VARIOUS 
AUTHORS 



n><pard 

i 

I^wis 
(died b> 
\Vilensk>) 

Wllciuky 

nuifden 

and 

Harmon 

Hip 

36 4% 

31 1 % 

IS 6% 

34 3% 

Kate 

36% 

41 i 7 o 

38 1% 

38 8% 

Ankle 

33 6 % 


IS 6% 

6 0% 

Shoulder I 

3 8% 

16 4 % 

3 1 % 

10 0 % 

Elbow 

I 0 % 

rS 8% 

IS 6 % 


Wnsl 

I 0 % 


3 1% 

7 S% 

Spine 





No cases 

53 

8s 

33 

67 


joint suppuration is accounted for by the 
smaller mcidence of penetratmg mjuries in 
civilian practice and by the greater frequency 
of roentgenographic study of bone and jomt 
disorders 

From the historical aspect, recommenda- 
tions for treatment have varied Early surgical 
writers recommended simple inasion of the 
joint "to evacuate the matter,” noting that 
the joint finally became immobile as a result 
Dunng the pcnod when amputation of the 
CYtreraitics was a popular surgical procedure, 
suppuration m the major jomts was consid- 
ered an indication for amputation The mod- 
em tendenejq except for the introduction of 
the Willems treatment, which is no longer 
generally practiced, has been toward con- 
servatism Roentgen Msualization of the m- 
volved part has allowed the surgeon to direct 
his treatment intelligently toward discover) 
and concomitant treatment of bone suppura- 
tion There have been no contnbutions of 
major importance since those of Phemister 
until the recent application of specific chemo- 
therapy Notwatlistanding, the grade of treat- 
ment has steadily improved and with it the 
end-results It should be brought out, though, 
that regardless of the diligence and persistence 
in surgical care, many cases ivill suffer an- 
kalosis and loss of extrermtv length because 
of the extent of initial bone disease, a factor 
not under control of the surgeon in cases in 
wliicli the infection has occurred Ln the blood 
''ircam 

We hi\e found 57 patients with suppura- 
ti\(. joints m the records of the Guthne Chmc 



Fig I Involvement of various joints bj suppuratne 
joint disease Cross hatch areas, no or nnnmiaf bone in 
volvement, black areas, bone involvement 


and the Robert Packer Hospital While some 
of these patients presented multiple joint in- 
volvement, 67 separate jomts were available 
for study These cases represent all those seen 
in a period of 8 j^ears, but our treatment, as 
desenbed in a later section of this paper, was 
applied to only a few of them inasmuch as it 
has been evolved as a result of the relatively 
recent applications of chemotherapy 
In general, the apphcation of chemotherapy, 
follownng prompt diagnosis and arthrotomy, 
probably would result m better general out- 
come than that presented by this w hole group 
of cases (Table II) Figure i gives the dis- 
tnbution of cases according to joint mvohe- 
ment During the same period of time, 4S8 
cases of pjogenic osteomyelitis were seen in 
this institution Those with joint inxolve- 
ment made up ii 7 per cent of the total 
Males compnsed 70 7 per cent of this latter 
number, a finding in agreement wnth the usual 
greater incidence of suppuratu c bone disease 
in this group The age incidence was o to 
10 years, 263 per cent, 11 to 20 icars, 29 S 
per cent, 21 to 30 jears, 14 o per cent, o\cr 
30 } ears, 23 o per cent The age incidence 
was unknown in 7 o per cent of the cases The 
purpose of tins paper is to emphasize the need 
for carl) and prompt bactenological diagnosis 
bi joint aspiration and xngorous and meticu- 
lous therap) including the prolonged applica- 
tion of traction to the inioKcd cxtremitx and 
to desenbe tlic application of spcafic chtmo- 
thcrapj both dunng the acute stage and as 




SURGER-V G\'NECOL0C\ AND OBSTETRICS 

TABLE a-RELATIONSmP TO BONE IWOLVEMDTT AND DUBATlON 



3 LAISDELL, HARMON JOINT SUPPURATION, PYOGENIC OSTEOMYELITIS 799 
TABLE II —RELATIONSHIP TO BONE INVOLVEMENT AND DURATION— Continued 


Name 

Sei 

Arc at 
onset of 
|oml 
di«ca«e 

Ape fmt 
seen for 
joint 
disease 

Duration 
of acliAc 
In\‘ol\*c 
ment 

Joint 

ln\'oU'ed 

Pre 

viout 

ostnv 

myelitis 

Trau 

mati^ 

Results 

Concern 
itant 
ostco- 
m> elitis 

Status 
oi joint 
when seen 
first 

^911 

0 

13 

I** 

few dftji 

L anUc 

■V 

0 

Cared 

\ 

Acute 

B 

o 

4 

4 

1 3 da\*s 

knee 

0 

\ 

Cured 

0 

Acute 


B 

54 

54 

Sg daii 

TL knie 

R. ankle 

0 

0 

Chronic ostco- 
my elitis 

\ 

Acute 


F 

7 

15 

>TS 

R.hip 

0 

X 

Chronic ostco* 
myelitis 

; \ 

Subacute 

B 

0 

36 

60 

•> 

L knee 

\ 

0 

Fused 

X 

Healed 


El 

iid 

lid 

37 days 

L. shoulder 

0 

0 

Healed 

X 

Acute 

K W 

D 

37 

37 

67 dayi 

R. knee 

X 

0 

Died 

X 

Acute 

D B 

El 

31 

37 

6 yr» 

L. spine 

0 

X 

Cured 

X 

Chronic 

B B 


41 

41 

137 ^^>•5 

L knee 

0 

\ 

Stiff knee 

X 

Chronic osteo- 
myelitis 

M B 


31 

31 

36s da>‘3 

L wnst 

L shoulder 

0 

x 

Ankylosis 

X 

Acute 

C.H. 

El 

35 

35 

33 dai-a 

R hand 

0 

\ 

Improved 

0 

Acute 

H M 

0 


? 

? 

L hip 

\ 

0 1 

Cured 

X 

Healed 

R* W 

0 


34 

64 da>‘s 

R. hand 

0 

\ 

Amputated 

X 

Acute 1 

R. K. 

M 

35 

35 

64 

Tz 3 L-i 

R4 ahoulder 

\ 

0 

Iraprtn'ed 

X 

Acute 

n s 

F 

^5 

IS 

ekr 

R. Wp 

0 

X 

C 2 iionIc oslcO“ 1 

myelitis 

\ 

Acute 

I G 

IBl 

18 

18 

zo d&yi 

Spine 

X 

0 

Cured ankylosb 

X 

Acute 


SuMMAiY— 57 cases 
Died— 7 

Cbrcmic or ankylosed or both with drainiog ileuses 25 improved (healed occasional minor discomfort) 5 cured (Included 3 cases cured by am 
putation) so 


used to heal the wound The emploj^ment of 
traction results m a greater percentage of 
movable joints in the end-results (see section 
on treatment) 

DIAGNOSTIC CONSIDERATIONS 

The patient with suppuratmg joint disease 
presents himself with a painful, swollen, and 
immobile jomt, sphnted by spasm of neighbor- 
ing muscles This situation is the sequel of 
either pre-existmg neighboring bone disease 
or a penetratmg local mjury Occasionally, 
the mitial bone disease has long been qmes- 
cent and has had a recent reactivation by 
trauma The usual accompanymg symptoms 
and lindmgs of acute or subacute infection are 
present fever, a variable degree of “toxemia,” 
prostration, and an increase m circulatmg 
polymorphonuclear neutrophihc leucocytes m 
the peripheral blood The local findmgs should 
immediately direct the attention of the sur- 
geon to the joint The chief conditions to be 
considered m differential diagnosis are (a) 


acute rheumatic fever, (b) sympathetic sterile 
joint effusion produced by trauma or neighbor- 
mg infection, (c) intermittent hydroarthrosis, 
(d) joint tuberculosis, (e) hemophilia, (f) 
traumatic hemarthrosis, which may accom- 
pany margmal fractures and “sprams”, (g) 
acute rheumatoid arthritis— m children. Still’s 
disease, (h) acute bursitis, (i) periarticular 
cellulitis, (j) small fractures and sprains (See 
Figure 2) 

In the instance of the deep lymg jomts — 
hip, shoulder, intervertebral jomts and tem- 
poromandibular joints— the local joint dis- 
tention may be masked by pam and muscle 
spasm The presence of pus within the joint 
can be confirmed only by aspiration, since 
periarticular suppuration will often closely 
simulate the findings of mtra-articular in- 
volvement Aspiration is further mdicated at 
the earhest possible moment, in order to ob- 
tam matenal for smear and culture by the 
bacteriologist From his report, specific 
chemotherapy is prescribed Aspiration is the 
































































































































SURGERY GYNECOLOGY AND OBSTETRICS 


fint itqj in treatmait ilncc rjppoiatlve prod 
nets ihcraJd not be tUoired to acemnnUte, In 
certain eases tbls b tdeqaately prr w n f^ by 
one or more Joint aipiratkras (see tectlon on 
treatment) 

Tbe tuijfCQQ ibmild not be content mtb 
positive fin^gt b a tingle Jdnt alltbejobts 
and exposed and actw^e bones tbo^ rc 
edve a iDetlcakn0 {diyacal mmm^tUn giuce 
loppnrath-e bone aid Jobt fre 

qnenllj nnilti^e Tbc tymptomi b a ptigV 
joint may ovenhadow those m other Jomtaand 
the onvaiy dlagnostlaan may Defect or over 
look an important part of the patient tdltcate. 
In our teika, 9 patients, 15J per cent, pee 
tented mult^ie Joint bvolvement. 

The mnptoms ailsbg from the tyatemlc 
phase of suppnratbn (septicemia) may also 
largely or completely mask the metastatic 
mi^ettatKns. In these bstances, the most 
Important connderatkin b the chrmotbera- 
pentic treatment of the general bfection and 
the gen eral care of the patient rather than 
local attmtloo to the loint Sdectioo of the 
appropriate drug b these cases b essentiaL 
In ad^tloa, hk>^ cnltmes thoold be made 
b e%Try case of manifest Jobt disease as a 
cQotfol mKtn the adequacy of dosage of the 
fulfcmamide series of drvi^ 

Roentcenograms ihcmul be made of the 
wtat and naghborbg bones vben the patient 
Is first seen Tbej srill ttroDy show 00 altera 
tv»i« imless the patrent bits had previous 
neighboring booe disease. The rtrlWt fioding 
U narrcrwbg of the jobt space (Fig 3) »hich 
b often not detectable unleti a rocntgenogiam 
of the cantralateral carreroondfng Jobt fa 
av-allablc. Thb nartowfag u not pothogoo- 
monk of acute jomt disesee as It may be 
produced by pre-edstfag duooic Joint db- 
Ai *f , In the latter Instance, characteristic 
bow raftings win usually rfw a due to the 
nature of pre-existing bone disease for exam- 
ple, sdcioiii. osteophytes mth or sritboat 
bow datroctk*L If sappuratfcm fa the arja 
b of recent on^m, no osseous aJtcratfc 


reeks after onset The Importance of these 
facU b relation to treatmat will be tfoc uLl 
Mt later There b teldoin any confusioo fn 
btopretiag acute, progressive demloeriEa 
tloa of the bones as vaualired by roeatgoo- 

ITims taken a t weekly or fortflto tly In tervah, 

for fa no other condmoc docs thb proem ad- 
vaace so rapidly Small osseoos fod which 
are re^jonsible for inHiatfng Joint sapperatua 
may not be visualised for aereral wwti (j-i ) 
Thm smaller foci have 00 bearing on trot 
jwnt and are of sdeatlfic faterert ojIt S« 
Figure 4 for representative cases of i^bt to 
moderate ostetanyelitJc bi ’ civ ' tnj eat with 
has rtaolted b suppnntlve arthrltlL b tbe 
b stanca oJ primary Jobt sopporatloo, 
daily if puinlcDt pr^ucti are not reDortd 
by aspiration or irthretcciy solution of the 
cartilage preenpUy oe mn and a roentgao- 
giam of tbe Jobt wQl subsequently ibov 
cTosbm of bony articular cortex or sequestn 
tioc of this ftroctare and sohtloo of tbe an- 
deri>-bg canaDocs bone ( 1 % 3) Then b 
usoaDy no need for these latter changes to 
o c qa j if a^ifradon and prampt, adeqiate 
treatment b cxtcoled. 


Opinion U now fairly well cryitalljwl npea 
the measures to be fdiowed b treatiM acste 
and chronic s u pp nr atioc witWn tbe penpbenl 
Jobts. Tbe basis for the procedures to be 
described has already been dbeoseed lie b- 
dlcallocs are to preserve motim, ifpoiBUc, 
and to relieve pain and Tnfnfrrilie Jornt 
age by remcrvbg suppurative products sad 
by traction- Cbanirtherspy aib fa 
troDbg fupporatloo and m KcrfTfrft^ to 
blood stream when favQl\-ed. Some varbaeo 
b treatment Is needed when extensfre 
rayefltfa of the long bones b pceseot, as U av 
not then be possible to aDow Joint 
ronam when appropriate trcataeDt b b«g 
given for the exteuire booe in/cetk®- ^ 
numagement of chronic cases tflflgs Inao 
oteln the acute stage and wffl i*.*®*™*?^ 
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Fig 2 Roentgenograms of 5 cases lUustratmg differen atrophy, subchondral cysts, lamellation at the anterior 

tial diagnosis from suppurative joint disease a. Tuber and postenor portions of the distal femoral epiphysis and 

culosis of the hip in a juvende patient Note destruction premature but symmetneal closure of epiphyseal Imes 

on both sides of the jomt predormnatmg in the nonweight d. Chondrosarcoma of the upper tibia protrudmg poste- 

bearmg portions of the jomt b. Early tuberculosis of the norly Bone destruction and spotty calcification m the 

knee in an adult This case demonstrates the classical tumor estabhshes the roentgen diagnosis e. Acute trauma 

early findmgs m roentgenograms with marginal and inter to the knee without fracture followed by hemarthrosis 

condylar bone destruction (nona eight beanng portions of Occasionally this condition will be followed by infection 

the jomt) c. Hemophiliac “arthritis” showmg bone when a penetrating a ound is present 
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b 


Fir 4 RinnUranRTMM <i mdrO jnUrtxvlir imijm fcr^ rimJikT jc^ Coepur tatl Umoc 
^ffuntlrt focn bach ku rala uid cuaed jofait ivKadibnik^ Rk nbmhrd csctnkmli*^ 

"wicM R, Tfi aa onkimi b in blint kick ha* b- fedar portioD al f nptmd bu kw >» 
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Fig s Roentgeno^ms illustrating surface 
erosion of bone and destruction of osseous 
articular cortex suppuration a, Hemato- 
genous osteomyelitis of the ilium in a child 
of 3 ^ ears, causmg suppurative arthntis of the 
hip m which the tnradiate cartilage of junc- 
tion of the pelvis has been destroyed by sup- 
puration b‘, Chronic suppurative arthritis of 
the tibioastragalar and the subastragalar jomts 
m which the shadow of articular cortex on 
the mfenor tibia and the superior and mfenor 
astragalar surfaces has been destroyed b’, 
The same case showing direction taken by a 
radio-opaque medium mjected into a posterior 
smus Osseous tuberculosis was ruled out m 
this case c, Involvement of the proximal in 
terphalangcal jomt with destruction of the 
osseous articular cortex d, Primary suppura 
tion wathm the hip jomt which has resulted 
m sequestration of the upper fourth of the 
femoral head Note loss of joint space, sur- 
face erosion of the osseous cortex over the 
remamder of the femoral head and subarticu- 
lar deimncrabzation in the ilium This latter 
was due to hyperemia neighbonng a suppura 
tive focus as demonstrated at necropsy 



puncture -wound, uncomplicated by osteo- 
m-yelitis 

Case i C S , aged 4 years, was admitted to the 
Guthne Clinic and the Robert Packer Hospital 8 
daj's after a puncture wound occurred on the left 
foot The wound became infected and the infec- 
tion ascended into the leg by the Ij mph channels A 
hvpodermic needle was broken off near the patella 
bv a local phj'sician who first treated the patient 
This latter site soon became infected, the knee 
swelled, and walking was very painful for 2 days 


just prior to admission On admission, the left knee 
was warm to touch, patellar baUotment associated 
with pain was present, and the patient was able to 
flex the knee but 15 degrees because of exquisite 
pain Roentgenograms upon admission showed the 
increased volume of soft tissues and the foreign 
body (needle) but were otherwise negative Lab- 
oratory studies were negative except for a leuco- 
cytosis— 13,000— and an increased sedimentation 
rate— 27 milhmeters in i hour The patient was 
placed m bed on a Bradford frame, the left knee was 
extended by adhesive tape traction apphed to the 


5 o 4 
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TABLE nL — BLOOD AXD CKEE JOU.T COX 

cExntATioxs or KuurAnnAroLE 



kX A«p(ntloo ol tbc kfl« Joint ohUinctl j mtnc 
cmriiarten o< ponJtBt ffaid irom * liki tbe 
lococau « Rwi u aUcumL Sol/ cfaiuote »u 
cfveti tlK p*tl«t in 0.5 fTwa ctert every 4 boart. 
In Uk aezt j d«yi the tnnpmtare tw to A de 
pea F ad *cffla< <J tbe koee retomed F«»r 
a*r« titer tdrateckm t rctrt{vtteBu- rchroeoesr «nu 
l^onaed, od the tati] ioeipi body *v rentned. 
SyaoTU nuitltehed { the Ua b etch tacMn tod 
tB loit rabber d/ib* me pbeed throoch the b* 
oskai, «ith an thtt oeitm tooebed eutOiA 
TnetioB a d mtfethljrab «xre enbaoed Oa & 
*ecood poitofienthx dir the te m p en tgre dtd aot 
exmd oc defrra F tad the pat lee t opetnd t 
htre tmp roTed. He wt kept recruaheat in trtetioo 
for DOfr dirt. The rebbn* dnhn me tBomi 
I mnthi la ptUT for ash’ 5 di> onUl MlKfttloeOr 
Urje bOitm] pmpttcQa tinote* were nttbUrbed. 
He t* ditditnpd into the box^iul. dnlmia bat 
BttV 00 the t eoty third pwtefieTtlJvt dir Thire 
diy> tftrf dr>chai^ from the bo^Ui tS drtiMge 
cosed tad the lonso fsllj rytlhehahted daunt 
tlM {oOcMkinc veek. Six *r^ titer operaUoo. al 
matt Donui raase of motKin m pmeaL and the 
pattent bid do nriEof <x paw b the koee On 
loOow-aa visit 7 cooeith* Utrr the palint pmented 
a DoniEi] px«arbxk*ec «bm then wa coeepler 
ranj^ of motion deeV-op roenlfewBotmt t tbb 
time tad prenociij- itiicd t boar an o*»eooa foci 
of nfectioD- 


In thu tcute uocotopilcatcd ca*c prompt 
trthrotomv tided bx trtclkjQ Ihrtrogbout the 
period of recombenev resulted In t tucccttful 
oatcome Previous opirttion fllone d»d not 
check the tecnmulttioo of toppuntlvT prod- 
ucti aJthougb In 3 case* tn our tenet repetted 
ti^rttloD oJone lufBced to control the infee 
liotL Sulftthltjole wx» used to control the 
bemoJj'tlc StafAvdoctxrcut tuitm Infection- In 
Utter hewling of the tlntuet hts been 


Bccelettted In the ute of thl* droj tnd b lome 
infUncestolfiditane used la t poirderttom- 
iaer Thii genertl pr o c c d itf c fa prohahiy tp- 
pUcxHe to the gretter mtjonty of c»j« of 
tuppurttivt trthritli occurring In tl* knrtr 
eitranltv Occ»iiontIl> ejpec^ taodtlrd 
with leropunilent ejcdtte* due to nt/eclJon 
with the o-hemoJvtJc ttreptococen*, 
don tlone wtQ rclJevc Jofail cSttentioeu 
When mttsfve tente cateocnjxEtU of the 
loog bone* cocopUcite* or ettue* Joint 
pumticm, it U bnpooslble to ipplr eflectire 
trtrlioa unleat the loctlfcalkw of hoce Inin 
tkm b m t dtc which wilJ not Interfere with 
lU mtinteptnee, Thete titattiotu tre cut en 
connteied with the IrtqwtKy of rmcocapC 
ctled Joint fupparatioo wid Joint wppjridcio 
MtoefaUfd with mljiiaul or moderate fod of 
oflaxnjeJiti*. The Indication for cast treat 
ment In pTefcrenct to traction ii the proetict 
of patholegical fracture or In the prcrrotfac 
ol this condition. The fediowug case of acste 
rrcnidacrace of chrocJc ostromFriibt of the 
right femar with sobsequent inrohnarat of 
du right knee Joint, Is E^tratlre 


Cue H. F^jjnaJe ued rd}eBA, rtiadaltiri 
t the Cethrie CSak and Arhert Pitker 
a Kh a hhbry of chreok oalenegrdlta of the 
nxht femar cJ year* diuatloc. 'The wt treat 
Best Lsciadfd aermf rxical llacli aad we 
e p er a tire evorar «itb majoroU. Ue k»d r' 


both femoal condyfc* were brnhed by cErert n 
teaalco. Evrw I that time, bTofvetBeat cf tw 
Joint w* Dtrt reTOfolzed d'Wbcrt H W » 
ccotbioed pain on active and p*»dw ncCfc* dae 
t Joint tavnivement, erw ibcnsb the wbw e^ 
teotByefiti* wa* adequately drained. 
atody board (Exnimitioo ^ the rlfbt knee 
apace and painful patelkr balkitairtt « 

°f the knw Joint ewtrefled 
oiypartiany nd It a a* not muil 
vai pphed that be wu almoat pab 1* 
roentees demcnaUaUoB of the 
mythtii b the (fiiUl femur “ * 
foe use c/ piaato aince patboicfkal frartart 
feared. 

Rtialu that ml} be oWiloed fa 
In tieatlii* tbeie diionfan miy ^ 

to be better thu (be milcome fa 

cues fnismuch *s the majority of 
treated before the wdvent of the t** 



BLAISDELL, HARMON JOINT SUPPURATION, PYOGENIC OSTEOMYELITIS 805 



Fig 6 Cases demonstrating contraindications to radical surgical treatment a, left, 
Roentgenograms of pelvis of a child, age 10, 4 months after onset of acute suppurative 
arttatis of the hip and 3 months after the sequestrated femoral head vas removed 
from the draining arthrotomy nound During this time, the patient had been in a 
plaster hip spica The roentgenogram shows a bone abscess in the pronmal femur 
with numerous small sequestra adjacent to it b. Roentgenogram of a chronic hip 
jomt disorder of 3 years’ standing, in an adult This was proved by biopsy and culture 
to be a pyogemc joint Operative fusion was contraindicated by the supra acetabular 
osseous abscess 


sulfonamide group of drugs These drugs are 
excreted from the blood stream into the joint 
in the presence of fluid exudate within these 
structures 

Table III summarizes cases in which the 
concentration of sulfathiazole in joints w'as 
determined in the presence of known blood 
levels of this drug We are not cognizant of 
any similar observations upon record in the 
literature These observations show that av- 
erage concentrations of sulfathiazole in the 
knee joint m instances of stenle effusion arc 
about two-thirds that of the blood concentra- 
tion Although no direct observations were 
made on the concentration of this drug in the 
instances of suppurating joints, it is likclv the 
same or greater At present, it is believed that 
there arc no definite critical levels for the ac- 
tion of the drug, but it is desired that the 
blood concentration be kept between 3 and 
S milligrams per 100 cubic centimeters To 
be effective in joints, how'cvcr, the blood level 
should be kept at an adequate level which 
will usualh result from a 4 gram initial dose 


followed by 4 daily doses of i to i 5 grams 
each in adults Sulfathiazole or sulfadiazine 
will be the drugs to be used in most instances 
inasmuch as most suppurative joint infections 
are produced by the staphylococcus It should 
agam be emphasized that the causative bac- 
tenal organism should be determined at the 
earliest possible moment in order to utilize 
chemotherapy most advantageously 

AU gradations of seventy of pv ogenic joint 
infection are encountered The chronic tjqies 
with insidious onset are rare Their sj'mptoms 
and findings are the same as those of any 
chronic joint disorder except pain is likely to 
be severe and constant Fever mav or may 
not be an accompaniment A certain number 
of these cases are confused with tuberculous 
joint involvement, as the roentgen picture is 
likely not to be charactenstic of either As- 
piration w ith or without joint irngation is the 
onlj' means of diagnosis Bactenal cultures of 
joint contents and frozen sections of sjmoxna 
establish the diagnosis when arthrotomy has 
been performed under the mistaken diagnosis 



oftuberculosUof tbe^Int The Infection m*v 
occa*ioojJlj be fufhocntlj low In it* virulence 
that bow gnfU »ill iar>n\-e when the unwary 
fu in eon ha* performed an irthrodcsn uncon 
trolled by mio\'lal blops) Indicatiooa are 
that an mcreaaing number of primary open 
tun* can be performed on chronic auppuratiog 
joints witbont the danger of linuses dovrlop- 
iDg when the »uJfoDarmde drug* are u*^ 
lo<^n\ and by mouth following the operation. 

The rtatiooan caie who present* himself 
with dcfonmtv b usuaUv a problem ln%’olTlng 
the rettoratioQ of the weight bearing aafa of 
the bodv If the hbtorv has been that of an 
acute Hueiw with rapid anh\ktsts with or 


without drainage of the Joint, the (fiafnci^ 
was almost certainl) that of mppuntlve jnfat 
disease. Before p^orming osteotomiei to 
the restoration of the weight bearing *ii*i 
roentgeoograna thoold be »crnpalcwdr b- 
ipected for the presence of wnall sequrttn « 
booc abscesses (ITg 6) In fbe r««fe« « 
these operabon ibmild not be underUlraiM 
■bould be deferred rmtS notber are prrsrt^ 
whkh mai mean a period of vean There aie 
at present, lorEcitlocu that the 
in operadiig upon booc forroeiii 
Infection can be reiaved when local 
tenuc cheroolberafn Cmlfathfajoie of «iW 
diazinc or both) u utilixcd. Ikrsevcr 
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riR 8 Two patients with prepatellar bursitis The patient with circumscnb^ 
bursitis in, a, would less likely be confused with suppuration within the joint than the 
patient in, b 



Fig Q Two patients with residual deformity from suppurativ e arthntis a, Patient 
6 months after onset of suppuration in the glenoid face of the scapula Note the 
loss of normal contour in the left shoulder and the drop in position of the muscle belly 
of the bleeps due to rupture or detachment of the origin of the tendmous long head 
b. Patient 4 years after suppuration in the left knee Note Rexion deformity of 30 de- 
grees He had only ro degrees of motion in the knee at this time Same patient as 
shown in roentgenograms, Figures 7c' and 


limitations associated with this new auxiliary 
are not as yet defined and are still under clm- 
ical investigation The factors involved m 
prognosis will be presented following the re- 
sults in our own senes of cases Table II 
gives these in summar}^ 


A review of the deformities produced bj^ 
joint and adjacent bone suppuration in this 
senes demonstrates some advanced and ap- 
pallmg skeletal derangements In the acute 
cases, deformity was prevented by fixation in 
the positions of maximum function Table II 
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rrvTsU that maoj cam did Dot come ondcr 
care untD long penoda after the acute onset 
Tbeae palienl* for the rooit part, presented 
defortmtles which under proper superNisfon 
could have be e n minimijed or pre\Tnted cn 
rir^ Certain of these cases arc {Qustfated 
In Figure 7 It U ctot within the scope of thb 
paper to ducuu the surgical treatment of de 
tormibcs produced bi suppuration within and 
near the joints as such a discouloD would cov 
er much of the field of rca)nitnictn.t saifei> 

StnOtAEt AVD C0XCLtrS10*f3 
1 The rationale of the treatment of acute 
joint soppuratioQ eitcimon and arthrot 
ocny la retiewed 

3 The outcome of 67 Inrol^rd jotnU from 
57 patients ts tabulsted and stmunadsed. It 
is pointed out that arc poorer resufU 
than would be obtained under aadan treat 
ment with chemotherapeutic aid since the 
latter tends to mlnimlre fuppuratfcm m the 
scute stage and to allow cle^s'e and recoo 
slniclit'e operatloos to be perfonned In cases 
in which seomdai^ operttiacis were conlia 
indkated 

5. FreouetxcN of joint InN'ob.ement br sup- 
puratKKi u m the /oUawing order hip knee 
ankle shoulder dbow ana wmt 

4, The necessity of eariv diagnoib by joint 
aspiration and barterlaJ culture and smear b 


shown, since upon the results frem hactemJ 
culture and smear the proper chemothere 
pcirtfc: sgtnl Is selected. UTien this Worms 
tloo Is Iscking dnring the first few boors, lie 
dtcmical agents that are seth-e igiuut tie 
bcniolrtic Stsphj-lococcus anreus (soIfstMi 
sole or tulfarUaxnK) are to be osed prmnip- 
tlvely and change If an) made u the rmlt 
of tbe bacterWogical findfogt. In chlldfa 
who ha« acute j^t compUcatioca foDomlng 
upper resptratory and middle ear infectioci, 
sulfanilarntdc (o bcmd>'tlc strrptococd) is to 
be used pcesumptivcK 
5 Comparative jomt and blood cotccstii 
tlon of sulfathiarole are preaenttd, u deter 
mined In 6 cases. 
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SUPPLEMENTARY AND SYNERGISTIC ACTION OF 
STIMULATING DRUGS ON THE MOTILITY 
OF THE HUMAN COLON 

HARRY F ADLLR, Ph D , A J AI klNSON, M D , nnd A C I Vi , l»h D , M D , 

Chicago, Illinois 


T he most uniform criticism of the 
drugs used to stimulate the motilitj 
of the human colon is Uicir relatuc 
meffcctn cncss in doses unaccompa- 
nied b\ undesirable side reactions such as 
nausea, ^omltlng, salnation, headache, and 
cardiovascular changes 

This investigation v as undertaken vntli the 
idea that a combination of drugs might be 
found the dose of each of v>hich would not 
cause side reactions, but m combination would 
effcctnch stimulate the colon For example, 
Kerr Cross found that phjsostigmmc and 
pituitnn in combination had a more pow erful 
effect on the motilita of the human appendix 
than cither drug alone, and that the use of the 
two drugs in combination in the treatment of 
postoperative distention was more effective 
than either drug alone 

LITEKATURE 

Brief reference is made to some of the more 
recent studies regarding the action of the 
drugs to be used 

Pilmtrm A review of the literature reveals 
a rather wide difference of opinion in regard 
to the effect of pituitnn on the colon Ochsner, 
Gage, and Cutting, basing their views pnn- 
cipally on their review of the literature and 
observations on the dog, believe pituitrm to 
be ineffective Fra7ier, basing his views pnn- 
cipally on a review of the hterature and on 
observations in man, believes that the drug 
IS valuable in the management of adynamic 
ileus He recommends that from o 5 to i 
cubic centimeter of pitressm be given every 

From the Department of Fhysiolopy and Pharmacology 
Northv,e5tem University Medical School Chicago 
The finanaal assistance for this project from the F L Dawes 
and Marjorie Newman Funds is gratefully ncl nowledged We 
apprcaate the co-operation of Dr Peter Rosi In aiding us to 
secure subjects. 


4 hours According to our interpretation of 
the literature, pituitnn usually inhibits colon 
motilit} in the dog and usually stimulates 
colon motility in man Our ow n cx-penmcntal 
results confirm this interpretation 

Physosttgminc The literature clcarlj dem- 
onstrates that this drug stimulates the motii- 
itv of the canine (13, 21, 24, 29) and human 
(6, 9, 10, II, 23, 24) colon Sometimes, how- 
ever, effective doses produce undesirable side 
reactions 

Prosltgmtnc The use of this drug for the 
prevention and management of postoperative 
distention has been reported upon favorably 
b> a number of authors (7, S, 16, 17, 20, 31) 
Carmichael ct al obscrv'cd the action of 
prostigminc in 41 patients Tlicy show cd that 
prosligmmc mcthylsulphatc in o 5 milligram 
doses produces m normal subjects active 
movements of the colon, but there was no 
evidence that colon contents were mov^cd 
X-ray and barium studies revealed that con- 
siderable vanation occurred m tlic response 
of different individuals to the drug However, 
m the doses used, there w ere no side reactions 
and the drug was of value in gaseous disten- 
tion if accompanied by an enema The au- 
thors suggest that prostigmine follow'cd by 
pituitnn and then an enema is an effective 
measure for stimulating peristalsis in post- 
operative distention Levis and A.xelman ad- 
ministered prostigmine methylsulphate (i c c 
I 4000 or o 25 mgm ) as a prophylactic meas- 
ure against ileus, at the time of operation and 
ever}!- 4 or 6 hours thereafter for 24 to 48 
hours The last injection was followed by a 
soapsuds enema Prostigmine was found to 
be better than pituitnn No side reactions as 
with esenne (physostigmme) were noted 
Ergotamme Ergotamine in large do'^i.s , p 
patently acts directly on the receptor 
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TABIX L— ^JUAWnTAIlVt DAXA reBTADfWO TO 
fXOTVLSiyT AXD TOTAL UQ Ttt.t tt m t wt 

coLon or 4 ooot Arm nrjzcraw or 
WTUTTBEf ?HYB05TICMIJ#T AWD PBOmO- 
ICKE 



okm of moidtf celk io w to prevent the ccIU 
from responding to the cobsunoe (f3'nip*thla) 
Ubemeo by STCtualheUc or Adreoet^ nerve 
endings. In smill or modertte dotes the drug 
itlmoutet smooth rnusde to contract (or ex 
tmple the uterus ind ajtciiolei. Such doses 
are empk'yed dinlcaPy On this basts it vas 
astum^ that small doses of the drug might 
augment the actirity of other itunulaoDg 
drugs OD the cokm. 

The effect of ergotamioe on the modhty of 
the intact gastrointestinal tract of mao has 
rtcmvrd little attenbon. In doses of i or s 
mUligTaiiis giN'CD sabcntancousl; It eomeUmes 
causes nausea and vomiting (15) It deUys 
gastric evacuation (3s) Only one repeat (19) 
indicates that it may be of b«ie&t in the man 
agement of postopcralfve drstention. 

inrtnoDe akd paocxotrai 

Preliminary experiments irere performed on 
dogs with an appaidJcostomy for the poipoie 
of itndying some of the dru^ which were to 
be used on nrn. In the dog, considerable 
evidence is a\iilablc regarding the effect of 
some of the drugs on nonpn^tdmt niotillty 
but none is a\wflable wflh direct evWeace re- 
gaiding tbeir effect on prt^vlskt mctfll^ 


These arc the two functional types of modHtr 
found In the alimentary tract. 

Expifiwunis nUui^ Four trained dcgj 
with aTOendicostomy and wtlghing frt*cii9 
to 36 kfijinams were used The 
motor actfvify of each was well known u a 
result of pTCTiousexpeTimentatiQiL Tbeenbo 
motility was recorded by the tsrwh-m ballan 
technique of Ten^ton and Ltwioo. Ctae 
system of two ballooQi was placed b tic 
proxhnal colon by way of the tppeadiccalotnr 
A secDod two balkxii syitou, reconfiag moi 
ity from tlxc distal colon, was insertrfUiTcraiJi 
the anas to soch a distance the most 
caudal balloan was located anpro'dfflateiy 6 
cendmetersoral to the internal anal sphhtcfff 
The ballocms were cocsected to lodirlduil 


water manometers by way of T tubes and iu- 
fiated according to a standard proenhne (4I 
Sbee the positson of the baUooos U hxtd, tie 
tsnd.ean balloon method does not diffcraUate 
between piopolsve and nooprcpaldre motfl 
ity To efiffWotiate such mo^ty the pri> 
p^ve force technique (4) was used. Al 
drugs were Injected intraniascslady 

Eif>mmintJ *u kimca Foot io' 

bolatory adult males with enlost M av were 
stuified by means of the btBoon teomlqce. 
These patants had the lower dgmotd and 
rectum resected from 6 to 18 nacothi pre- 
vjoujly for cardnerma of the rectum. They 
were m exceflent condition with no dpu ^ 
metastascs. The descending ooloa hid be» 
brought to the aorface as a fistula. Tic sai- 
jfcts were under experimental obsemtioa 
imtmlng and afternoon for at least ip 
utes at each lessiojL Tkt aim ciu 
W4 0 day (h^are «d vouSj • 

meUrioi vat etocaoted taiUI tit 
wirti VOS araiif ferftrtui. During t»* 

day only slight leakage through tie eejos t'a^ 
aixl normally (for thra) no gastrocwcrtfe* 
which led to cipulaon of material ocenn^ 

A c»e or two UDoon system was btro^ 

through the fistula to sudi a datsnee that 
proximal portion of the desocnjflng ceJoo 
ahrayt stodled. Our obserratiocs hare 
made chiefly from the regloa ^ 
flexure. After they were 
were inflated according to a standsru prucru 
ure (4) 
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Fig I A to H, Excerpts of tracings from the colon of man A, B, C.^jpe I con 
tractions at various tonus levels, E, E, t^e II contractions, F, G, type 111 contrac 
tions, H, spontaneous relaxation of a balloon contammg segment 
The types of contractions are diagranunatjcaUy represented showing the manner 
in which complex contraction patterns are built up from more simple contractions 


RESULTS 

The normal or control moHlily Functional 
types of motility Two functional types of 
motility occur m the alimentary tract, one is 
nonpropulsive and the other propulsive m 
nature (28) Since drugs may affect these two 
types differently we have studied the effect of 
the drugs on each type 

Types of contractions in the human colon 
Templeton and Lawson descnbed three dif- 
ferent types of contractions m the colon of the 
dog We have found and reported the same 
types of contractions m the human colon (i) 
and have correlated the three types with pro- 
pulsion of contents Similar observations have 
agam been made m this work and will be 
briefly reported at this time The types of 
contractions as obtamed by the balloon 
method are illustrated m Figure i 

Type I contractions of various amphtudes, 
at a rate of 3 to 8 per mmute occur on either 
high or low tone, usually on low tone They 
are nonpropulsive Type II contractions con- 
stitute the most frequent type of motihty ob- 
served They are propulsive only when they 
are of large amplitude and co-ordmated with 
the activity of adjacent colon segments A 


low amphtude type n wave may be propul- 
sive if Uie contents are hquid Type III con- 
tractions consist of type 11 movements of 
variable amphtude superimposed on defimte 
tonus waves The type m wave is a change 
m tonus upon which are superimposed type 11 
contractions which may be propulsive 

The quantity and functional quality of colon 
motility Seventy control periods of at least 
150 mmutes m duration were obtamed from 
the 4 human subjects Forty similar control 
penods were conducted on the 4 dogs In- 
dividual vanations were noted, the expulsion 
of colon contents was recorded as well as the 
nonpropulsive and propulsive motihty The 
tracmgs were analyzed by addmg the penods 
of time dunng which the colon was active, this 
gave the “total motihty ” The same was done 
for the “propulsive motihty ” 

Referrmg to Table II, under the section 
“Experiments 2 hours after the last meal,” it 
IS to be noted that the colon of the 4 human 
subjects w£is active 53 per cent of the 50 nun- 
ute penod or it was active on the average 26 
out of the 50 mmutes of experimental time 
Thirteen per cent of the activity was propul- 
sive m type, or the colon manifested pro- 
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poliivt motility during 6.5 minute* of the a6 
minute»x YVTjen the *\tTage b tiken for the 
70 period* of 150 minutes etch on the 4 human 
fubiect*, it is seen Ihtt rootilitj b present 80 
minntc* or tbewt 50 pet cent of the time tod 
the pTOpubiN-e motility conitltute* about 10 
per cent of the totaL In IndividQal ctperi 
ments there b sometimes coiaidertbte devia 
UoB from thU avenge ratio However the 
aNTnges are slgnihcant became the suit Im 
portant analyw which can be made of the 
effects of drug administralkm on tl^ cokm b 
the extent to which each drug or dma com 
binatioQ affect* the ratio of total mo^ty to 
propukive motIUty wUch normally b about 
10 I Of course the quantity and qoality of 
motlUtY b fobiect to v-ariatloo In the tame 
and dmerent homia and robjecta. 

During the course of an gpenroental period 
sudden changes In tonus and motility may 
occur which cannot be predicted. This eiO' 
phMbe* the aecetdty at obtamiog aumeroos 
control stodtei when drug effects are to be 
evaluated. The aN-ertges of a number of tests 
the eaor doe to soch spoctaneoui 
■•hsng y*- la the huSian colon, perwh of 
quletCTCe in a given aegment may endure for 
as long as 60 minntes. On the other hand, 
periods of activity 18c minutes long bare been 
obeerved in a aegment of dbtal 00km. Fur 
tber the activity of one segment ts not an 
index of the type or the presence or absence of 
activity in a segment 3 to 4 inches proximal or 
(fisUh As in the dog at times the motility of 
two adjacent segments appears to be Inte 
grated or co-ordinated at other perioda lna>- 
ordlnated- 

Tbe average* for the .gj esnirot fmMs on 
the 4 dogs (Table I) and are aimflar to those 
for the hamaa (Table H) The actioo of the 
dnm on the dog’s colon will be presented first. 

fks odl*n of PitttiiriM, Dcf In J7 expen 
ments of 150 mmnte* duration (Table I) fur 
gkal pituitrin injected iatravenoujly at a rate 
of 0.1 cubic centimeter per 10 seconds for 5 
units or Intramasculariyin 5 unit <10901(0.1510 
0J5 units per kgm.) In vaiianfy Inhibited motO 
Ity ahnost immedbtely and often definltdy 
decreased the tonus. Thb effect l ist ed for 
from 30 minutes to several hours. In so of 
the eiperimoits (Intiamuscnbr fajeettm) de- 


ptevrion of the rootflih' toot pbcc fa 5 to 10 
minute* regardless of whether the drag n 
Injected at a time when the roVm wa rfowm; 
strong spontaneous rrustility or was m 1 itsle 
of quiescmce. The distal colon was more pro- 
foumflj depressed than the prttrinul, ofta 
remaining quiet for an hoar after the motEItT 
m the ptrairnal colon had rctamcd to Domul 
In s instances It wu observed that at (cut 
one baUooQ coatalolng eegment fa the proi 
Unal colon was active whereas the rtmifaisg 
baBoon containing segments fa the prodcal 
and dbtai colon were <pdet 

In 13 experiments (Table I) smaller <kaet 
of pituhrfa ranging from 1 to s cniU abo b 
hibited motibty but for a shorter time- Lai|cr 
doses of pftuitrm (10 to 15 units) s o mrilu ict 
had a side effect ca rating apprehension oa the 
part of the anfmnls, but the effect oo the ciJqd 
was the tame. At 00 time was any ithnuU 
tJkm of the cohm motHity fa the nnsneiriie 
tbrd dog seen after doses of pftdtrm otogiiv 
from 1 lo i5unhsweTeIo(ecl^ Asenewom 
meet, administration 01 pitfatrin caused fa* 
hiblbOQ oil ballooc bofus pmpulsou and de* 
creased propulsive force measumwTiCs vha 
theae technigiua were wnploytd (T^ ^ 
TTie results on the fur'ftso cwm were quite 
oppcttite (wda 

rkyuaUgmtu nlfkeie Def By trisJ it 
was determined with the 4 haHoen tandem 
technique that 1 miUIpim (onty to 0x05 
mgm. per kiJogram) « phyaostijinfae givra 
fatranraiculariy to 4 dop was effecthe fa 
prododng propuisivo motiHty Two oIH 
grams was too powerful, caurfng 
<JefecatlDO fa ail dogs, while 0.5 
stimulated the colon m only 1* * t 6 eipeo- 
menta. One mlHigram lo 14 eqwrimrri Ui^ 
DO untoward side effects, siii the 
balloon system showed that the whole edem 
partidpated m the reaction- toc^ 

was iflcrcxsed and mamtaloed at a fagu 
In only 3 faatimm. Most frequently 
tone Aanges appeared fa the fona of pro- 
pulsive type It contractions whii 
pagated lititaGy from the proriiua] to 
distal colon. a^c«- 

Efaht eipcrlmenU coodorted « 4 “J’ 
fat the balW bolus technique (^ 5 ) 
that the moved rapidly from jwwiinu 
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colon to di'^tnl colon after administration of 
I milli;^ram of pin soslipminc Sm^lc inlc 
grated tj-pc 11 contractions T\crc capable of 
mo\ang the bolus lo to 15 centimeters in a few 
seconds Tn onK i case did a wa\e initialh 
propel the Iwjlus oralh (reeersed moeeminO 
for about 4 centimeters after which a second 
waae shifted it distalh Light additional c\ 
penments conducted upon the 4 dogs with 
the propulsne force measunng apparatus (4) 
showed that the colon molilit\ following the 
injection of i milligram phj sostigminc intra- 
muscularh was highlj' propulsne Tracings 
were obtained in which the individual tjpe II 
contractions registered a propulsive force 
cqunalent to 120 grams Such wa\cs of pro- 
pulsion were recorded for i to 2 hours after the 
initial reaction of the colon to the physostig- 
mine occurred from 15 to 25 minutes after 
intramuscular injection, and endured for sev- 
eral hours (Table I) 


Pro<:li<^ii’i 7 !c viclfnhulplwlf Dog l^ightccn 
cvjKnmcnts conducted on 4 dogs with the use 
of the tandem balloon technique and the tech- 
niques used to measure propulsne motility 
revealed that prostigminc in doses of i cubic 
centimeter of a i 4000 solution (o 25 mgm ) 
gave about the same results as o 5 milligram 
of phj sostigminc Doses of 1 cubic centimeter 
of a I 2000 solution (o 5 mgm ) were much 
more effective and were equivalent m action 
to I milligram ph> sostigminc The propulsive 
waves were coordinated so that thej were 
propagated to adjacent distal segments of the 
colon No side effects other than increased 
salivation were noted with even 2 cubic cen- 
timetcrsof i 2oooprostigmincmcthylsulphatc, 
but motility initiated m 8 such cvpenmcnts 
on 4 dogs resulted m defecation (Table I) 
Drug achous on the colon of man In tlic 
cviierimcnts on the human subject the blood 
pressure and heart rate were recorded at 5 and 
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then lo miiiate njtcrpilj daring the fint hoar 
After iaJectioQ of the drogi. 

PUifitrin^ Ji/an, In jr erperit nen tt «ur 
dcif pltoltrin is do»es of i to > azUts wu 
bjected intr»majail*rfT Into the 4 robject*. 
Wthln $ minute* After mjedloa (Figure » A) 
And in *8 lottAncex ftrong co-ordiotted type 
IT CDotrActkmi rctulted, rmlch wereaeueci 
the cabjecta Aztd colml^ed in the expolaloQ 
of materi*] And flaha from the colostomy 
The ACtkm of pftultrin in thii dosage ukimOt 
pe rsist ed for 15 to ?o minute*. In a erperi 
menu the response wu ifight, in t fastAnce 
the pitoitrin had no dlscaruhle effect. 

As indicated m Table II the total tDOtfllty 
during the hnt 50 minute petfod sras slightly 
below the amtrol level, but there was a d^ 
dded inoTAse In ptjpolsive motOity With 
these cmtH doses tM blood pr es sm e ^ heart 
rate were not changed Aod the subfects had 
DO senstUou other than those ssaocdated with 
propuldaa of ookn contents. 

Pkyt9jUgmln4 hdpkiU. i/ea. Twenty ex 
perhoents wore condaeted in which pfayiocttg 
mine In doses of r s or j miHlgrami were 
mjected intraimEtcukdy Erpuloon of colon 
material and datus ocu -m r e d m from so to 40 
minutes after ht^ectioa dtK to an ItKJeaae In 
total and propnisive motility (Table n) With 
I mfnijn am the results were variable to the 
different tohjecta. One patient was nauseated 
on 3 occasions, and vomited daring one period 
s hours after infection. The cokn of a seoocd 
patient tlamed 00 reaction to the in^ectlaa of 
I mil&gTam of physostignune and he manl 
fested DO side effectt. On other occasion* he 
was given 1 to 3 milligram m^ections and 
both the propulsivo and oonmopolsive motfl 
ibe* were decidedly increased Heart rate and 
blood pressure were not changed with these 
oor did he have sensathms other than 
those resulting from irKieased cc^n motflhy 

If the dose of pfaiaostignune a snffideat to 
initiate colon motility the stimulation may 
persist for scrcral bottri after Injection (Table 
EO TlTiea the dose* were graded for cadi 
subject, physosdgmine acted 00 the erfon 
without producing side reactions. However 
DO correlatioo was found between the we^t 
erf the patient and hi* t ole r a n ce to pbysosfig 
Furthermore the reaction of the colon 


to I miTHgraia of the drug varied In the um.. 
imfividafil on different occasJbni. Therefore, 
*n accurate correlation betwee n these doogn 
*ad effect on colon motfllty was not evifcni. 

of ptluHrin carf ph- 
nd/AoTc. iloa. b jj aperuneiiti, 
r M units of surgical pltultrin plus 0.7 to i 
milligram of physosogmioc were fnjccttd 
simnltaneouily Pitultiin action appeared 
wiUiln a few minutes and endured for about 
ao minates. Following the action the physov 
tigmine effect became manifest ana hsted 
for several hours. It seem* significut 
whereas t milligram of physotiiginuK owd 
aloac failed to pcodoce a good motor effect in 
this one patient referred to pcerioosly on 3 
of d occaskms 1 good motor rcactM» resoittd 
fnm the physostigmiae when coahiaed wrti 
plCoUrb. TTie seomd patient who was osa 
seated by i milligram of physostiraiae mani- 
fested a good cDOtor respoose wimout asart 
to ay muligram pins 1 1$ utuCs of Dltaitmt. 
Iq (he s remaining patients do de^te nf 
de3)ce of svTi gg i stic action of the s drugs wai 
obtained but there was do doubt regutCog 
the fopplnDentary effects of the s dnt^ 

Wto physewtigtaiue alooc In sdeqoste dos- 
age, espedaDy with the comhlaatieo of pit 
uitim and physostigmine, fadlititim of tie 
gastrocdlJc reflg to a nseal mgested » 5 boms 
after injection was shnost uniformly otserred 
ProsUfmne meiJtyUitlphiie. Hm Proatis- 
mlnc methylsolphate In doae* ol i cubic cefr 
tfmeter of a r^ooo aolutioe (ft»5 Bi|in-) w 
r cable centimeter of a raceo sobdoD (05 
mgm.) was given Intramascnlariy ^ ^ “ 
pCTimests ot 150 minute* dnratioo (TsHc ni 
Twdre of thw experimeDt* on 4 
using the o 15 laHEgnm dose resulted In acS" 
mcDted motihty in 7 Inslintr*. Thae 
iocreaie In both the total and prepuhirt 

motfllty WT tb this dose, however tbc^« 

onset of action was vambfe. The laort^ 
latent period was » minute* and w 
I4J hour*. Tonus during the petiod ^ 
aervatJon was ■ometimes, but not 
Inotas^ ^^^**“'** u 1 

and propulsiTe motiDty was 
there was no apparent effect The bt 
1 of the former 3 occurred In 
was Dot affectedby t mlfligrun pby*»ti£®®^ 
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Fig 2 A, Propulsive motility in the colon of man initiated by i 25 units surgical 
pituitnn mjectcd intramuscularly, B, propulsive and nonpropulsive motflity in the 
colon of man after intramuscular injection of i cubic centimeter of prostigmine 
I 2000 (o s mpn ), C, motility after simultaneous intramuscular injection of gyner- 
gen (crgotamme tartrate o 25 mgm ), surgical pitmtnn (i 25 units), and i cubic 
centimeter prostigmine 1 jjooo (025 mgm ) The last 4 arrows mdicate expulsion of 
matenal from the colon 


Eighteen injections of prostigmine methj’'l- 
sulphate (o 5 mgm ) were made in the 4 sub- 
jects In all cases there was a definite mcrease 
in propulsive and total motility (Figure 2, B) 
for several hours (Table II) However, as 
with the smaller dose there was vanation m 
the time of onset of motility The shortest 
latent penod was 12 minutes and the longest 
80 minutes Faahtation of the gastrocohe 
reflex was definite in 14 of the experiments 
There were no side reactions or definite 
changes in heart rate and blood pressure en- 
countered in any expenment wnth prostigmine 
methylsulphate in these dosages One cubic 
centimeter of prostigmine 14000 (o 25 mgm ) 
w as found to be about as cflcctive m activat- 
ing the colon segments as o 5 milhgram of 
phj sosbgmine sulphate, while o 5 milligram 
of prosbgminc was equunlent to i milligram 
of phj sostigminc m 3 patients and apparentlj 
better in 1 

Prosttgvunc bromide lablcls (15 mgm ) Man 
One tablet containing 15 milligrams of pros- 
tigmme bromide was admmistcred by mouth 
m 16 expenments Dunng the expcnmental 
time (3 hours) the drug m ii instances pro- 
duced no decided action (Table II) On 5 


occasions the action appeared about 2 hours 
after administration, as evidenced by an in- 
crease of total and propulsive motihtv with 
expulsion of matenal These facts do not 
mdicate that the drug is not effective by 
mouth because in all cases except one, the sub- 
jects reported the repeated evacuation of 
colon contents when they were at home This 
action appeared dunng a penod 5 to 8 hours 
after the tablet was given, and a deaded in- 
crease m this effect followed ingestion of a 
meal 

Prosltgmine methylsulphate (0 25 mgm ) plus 
pitmtnn (j 25 units) Man In all of 16 cx- 
penments, the combination of o 25 milligram 
of prostigmine methylsulphate and i 25 units 
of pituitnn injected mtramuscularly caused 
an increase m total and propulsive motihty 
and resulted m the expulsion of colon matenal 
and flatus The expulsion of matenal oc- 
curred within a few imnutes and continued 
for se\'eral hours, the initial response being 
due to the pitmtnn and the contmued re- 
sponse to prostigmine As in the expenments 
in which pituitnn was combmed wnth phj'sos- 
tignune, it was difficult to be certain of 
sxncrgistic action, since each drug is mdmd- 
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oaBy effective. However In all cues the ac 
tion of prottigmine (o 35 mgm.) teemed to be 
more effective in eipeflhig colon contents when 
combined with nihntria thin m those e^ieri- 
mentt In which it w»i inlected tlonc. No ^ 
reaction* or changes In blood prtaaurc or twart 
rate were noted ^th thfa combination. 

ErfOttzmiiit Urtreh arfaffe* and laUds 
(Gyrurjat) Mom In ja ei perijnenu erjota 
mme tartrate wa* Injected In do*e* of o *5 
ttuHlgram, with no disccmible e:ffect on the 
colon. In 6 additional eipcrimenta i tablet 
of gynergen (1 mgm,) was given by moath. 
Our motflity record* ihowed do deviation 
from normal apectancj tot were latent 
action* 00 colon reported by patient*. With 
theae dosage* no aide reactl^ occurred. 

In 14 cqjerhnent* on the dog It wi* /ound 
that 035 milligram of ergotamlrve tartrate 
(0,0097 to o,oil4 nigm per kIl(^Tam) riven 
Intrammcularly canaed an tnereue b Mth 
theprepaWveaod nonpropaljiremotlBty In 
7 Lnataacfti the Incretaed motor activity 
minated In defecatloa H o wev er the hutnan 
nbjects varied from di to kflogram* 
there/ore osthebsjdaoibodyiretriitthedog* 
received 4 to 6 time* es mneh ergotamlne. 

^gUamtm larlraU {OJ} "T" ) 
mint wteiiyiniJpkaU mfm ) Han A* 
indicated above ergotamuK b arc milligram 
do*e* injected btiamritcularty had 00 action 
on the motility of the colon. However when 
this dosage of ergotamine wai combined with 
a35 rrull^ram prostlgmioe methyisnlphal^ ^ 
all of I r openmeot* a potentiation of the 
prost^mlne action reaultei The motHity Ini- 
tiated by this combination waa even more 
propnlifvt than that resulting from a? mflU 
gram prostigmbe (r cx. of i tooo aolotioo) 
when uaed alone. Motilltv ^jpeared on an 
average much loonct (aS mil,) and apparently 
an increased capaaty to move colon con 
tent*. The total quantity of motility initiated 
was about tbe aaroe a* that observed alter 
ptoatigmlne (as mgm,), but the propolaivt 
motility waa Kunewnit Increased (Table II) 
This propclaive motility was very powetfol. 
On two ocmalon* AW must praxxmil baJUim 
was tied inUi 0 simpls tswt even tboi^ the 
tube andThalloon were reinforced by a fleifble 
steel apmg Facilitation of the gwtroarfic 


reflex to a me*] ingested several boiin later 
waa definite b til 4 aabjeda. 

In 8 additional experbienU, after a cnutnil 
period of 30 minute*, i UUet of ergotaaiiae 
Urtmte (i mgm.) waa riven rfmaJUDcjaify 
with 1 tablet of prosttgnibe bromide (ij 
mgm.) In an average time of about 90 mm- 
utea the action of the pnatigniliie bfomlde 
became evldenL Although tb: effect of da 
drug* tD«tber did not last longer than the 
paottlftnlne bromide alone, the response wo 
more marked and wa* awociated with re- 
peated csmlaloa of fecal material and fliltn. 

Fht of the experiment* were conducted 
during the mombg scakm and facfHtatkn 
of the gastrocolic re^ to tuach wu eridal 
An moeajed motility during the i/tcmooo 
teaaion was graphlcaily recorded. Both the 
noDpTopulsve and propalsve nsotllhles me 
bereased. The 3 remaining erpeiimaiU cf 
(bis aeries were condocted in the aftonoca. 
Tbe padosti howev er repo r ted farilitidoc 
of the gutTocoBc reflex to their dmoets 6 
boon liler u bdnated by repeated enns* 
tbna of colon contesti. 

SimicUaMma aJmiitisiraii^n tj frwsb[mm 
ouiiyLniJpkait, piinitrin and ojviawftN Ur 
traU. Table II presents the resolU of 

T* experlmeota fa which a cotnWnitioo of 
ergotamine tartrate (10x5 mgm.) pratlgmlae 
methyisulpbate (a*5 mgm.) and pindtrla 
(i *5 units) was bjected ilmulUneocjly An 
tnerease b both total moffUty and pcopuldre 
motility reaulted, the latter being very defr 
nitely increased and causing the eapoU® cf 
colon content!. The enhanerd motHity « 
evident withb a few mfaniti*, dac to t« 
pltoftrfa action and endured for aereriJ hc«^ 
doe to the marked ayncrjbtic aetke cift« 
ergotamioe and pnatigmioe. Onlynopett- 
menu were conducted bcotuse oi the P’^’AosT 
of the miilare. On 3 tccasUns iW 
Whwi ws UtdinU a omfit ind. This « 
cnried Immediately alter very itroof 
pTopuhive wave* which caused 

contenU and aoewUme* the bafloon sad 
tube (Figure a C) , ^ 

il,st h lii led l*ai 

action cn tU coion was no* 

Ijrrdt Tbc mtjCTU felt »rfl, 

cant change* b poise rate or Wood prw*®* 
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EVALUATION 

TLe importance of distmguishing between 
the two functional types of motility, propul- 
sive and nonpropulsive, is confirmed by cer- 
tain observations presented m this as well as 
m previous papers (i, 3, 4) For example, it 
has been shown that morphme sulphate (16 
mgm ) increases the total motihty and tonus 
of the distal colon and the ileum of man (2) 
However, the mcrease m total motihty is the 
result of an mcrease in motdity of the non- 
propulsive type, the propulsive motihty and 
discharge of colon contents is markedly de- 
creased In the present work if we had given 
attention only to the recordmg of total motil- 
ity we should have concluded that pituitrm 
decreased or had little effect on the motihty 
of the colon The records of propulsive motil- 
ity, however, showed that propulsive motihty 
and discharge of contents from the colostomy 
were mcreased for a short penod after mjec- 
tion of a small quantity of pitmtrm Physos- 
tigmme sulphate and prostigmme methyl- 
sulphate are examples of drugs which stimulate 
both functional types of motihty Thus we 
have examples of 3 types of drug action on the 
colon one exemplt^d by morphine in which the 
chief efect is an increase in nonpropulsive and 
a decrease in propulsive motihty, a second exem- 
plified by pituitnn in which the chief efecl is an 
increase in propulsive motility with little or no 
increase in the nonpropulsive, and a third 
exemplified by prostigmine in which both types 
of motihty are increased 
The importance of using, at least m some 
experiments, a tandem balloon system m 
studying drug action on the colon is confirmed 
by observations made in this work In a pre- 
vious study it was observed that effective 
propulsive motihty (the transportation of con- 
tents) IS dependent upon the existence of 
co-ordination between adjacent segments 
That IS, if distal adjacent segments of the 
colon manifest high tonus, or types of motihty 
not conducive to co-ordmation of activity, 
the appearance of a propulsive wave in a prox- 
imal (oral) segment will not be propagated 
onto the adjacent distal segment to effect 
transportation of colon contents In such m- 
stances, if the propulsive wave m the proximal 
segment is high grade and does not “pass 


onto” the distal segment, the patient reports 
a “cramp-hke sensation ” This has been re- 
ferred to as dyskmesia In a number of 
instances dyskmesia was observed and a 
“cramp-hke” sensation was reported after i 
milhgram of physostigmme No contents 
were passed from the colostomy Contents 
were present m the colon, smce later a wave of 
no greater amphtude than formerly would 
anse, be propagated to the distal segment and 
contents would be expelled Any existmg 
cramp-hke sensation would then disappear 
Prostigmme methylsulphate and pituitrm 
m the doses used m our subjects, appeared to 
promote a co-ordmated type motihty between 
segments, resultmg m propulsion of contents 
Propulsive waves were qmte uniformly propa- 
gated and cramp-hke sensations were not 
reported It is entirely possible that m some 
subjects, dependmg upon the degree of dys- 
kinesia existmg between adjacent segments of 
the colon, the amount of gas present and the 
consistency of the colon contents, the same 
doses of the two drugs might cause cramp-hke 
distress It must be remembered here that our 
studies were made on presumably normal 
colons under uniform, controlled conditions 
The combination of physostigmine sulphate 
with pituitrm resulted m the addition of the 
effects of each The rather prompt and tran- 
sient action of pitmtrm m the small dose 
used, was followed by the more delayed and 
prolonged action of physostigmme The only 
evidence of synergistic action was observed 
in I patient who did not respond to i milli- 
gram of physostigmme alone, but did to the 
combmation of pitmtrm and physostigmme 
The same was true of the prostigmme methyl- 
sulphate with piluiirm combmation This lat- 
ter combmation is to be preferred smce doses 
of prostigmme (025 mgm ) and pituitrm (125 
umts) which caused strong propulsive move- 
ments gave no side reactions as do s imil arly 
effective doses of physostigmme 

Ergotamme tartrate (025 mgm ) alone had 
no significant effect on the motihty of the 
colon of our subjects When ergotarmne tar- 
trate was combmed with prostigmme methyl- 
sulphate (025 mgm ) the action of prostigmme 
was defimtely augmented, 1 e 025 milligram 
of prostigmme was as effective as o 5 miUi- 
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pram given alone. Contenti irtre * tTn brinr 
d tarf u r ged at the end of a 3 boor period ot 
obsemtloQ and tbe gaatrocolic” re 5 ex wa* 
facilitated thb tndkatea that the propoliive 
motinty of the until intestine was alto tog 
raented. Ergotanune tartrate and pnwdgmlne 
were axoblacd on the presnmptioa that the 
cigotamlne tronld iDcrcate the eidtahlUty of 
the colonic moscolatnre by direct action and 
hence angroent the reaponae to pmtrfymW 
This eipUnadon may « too ifmpIeTMt ii 
fupported by the obtcrvatlon that cJBotamloe 
Increase* the sentltivitj of the mtettme to dis- 
tention and the inlthitkin of peristalsa (37) 
From the result* on the normal o^n. 
this combination we bdieve ahoald be tried 
dinicall) In case* of poitoperatiTe (fiitentloa. 

The Eooit effective comomatioti. In regaid 
to the duration of action appeared to be erco- 
tamhie tartrate (a35 zngm.) prearigmuie 
mcthyiaulphate (o.JS n«m.) and pi^trin 
(i sstndti) Itwasenectm and oar i>ab)ecta 
complained that, after receiving this com* 
bioitioa material wu latermittariy dis* 
diarged from the coloatomy for 6 to 8 boon 
after in}ectloiu Ulth the combhittioo of the 
3 drugs the moat pow erfid propoliiTe contrac 
tlon* we hare recorded (Fig 1 Q o c cu r r ed 
A* noted before, in 3 instances thw contrac 
tlons tied the most orally located balloon Into 
a mnple knot No cram^Uke dlstrea* or side 
reactions were reportctf to accompany the 
powerful propulsive motflity mltbUed ttu* 
cominnatjon. ^ e bdieve that this combbia 
don should also be studied In adynamic Oeo* 
and DHgacDioo suice the daradan of actioa on 
the cofcn of 4 normal subjects extended 
over a penod of 6 to 8 homa. 

Tke cvHctpt •/ fttnethnai stfmMlal mtter 
aOmlj ef ii< colon Our ohservatkra* ahow 
that the colon is composed of fonctioaal leg 
ment* which cannot described on a stroc 
tural basi*- AnatomlcaHv the tegmenU of the 
colon are usuallj referred to as the as cen di n g, 
transverse, descending and sigmoid colon. On 
the basis of motor activity the colon is com 
posed of or Urge dlvisioni depe n di ng on 
the tvpe of motility which Is being manifested 
at an> particular time. 'When j centimeter* 
(i«gth) balloons In ttrie* are jdaced 7 cen 
timeten apart, t adjacent segments may 


manlfat different type* of rootfllty In thb 
sense each legment repretenti a bmctBoil 
unit When 1 adjacent segments the 

same general type of motor activity 10 tint * 
wave conducive to pcopcTOng mitertil b prep- 
agated from one to the other then & i 
segments represent an intq^rsted or oj- 
ordinatfd fanctiocaJ unit In a “nut« peri 
Stahl* as in defecation an enbrt «niirHTA- 
divbioQ of the colon rqwesenti a ftmcdonil 
tmiC, so that occasionally a 'maai perittiliis 
starting in the distal tntns v cr t e colon nar 
pass over a number of legroents b sctjoeoce 
mdudlng the rectum. 

We have no fnfonnatkm regtnfiog the 
pfcscocc or absence of motflity b the segments 
of the cokm between the hallocns, ercept wbci 


a propagated wave puses from one balloaa* 
contaniT^ tegmait to another In mas, 1 
alogle ha cftrom or a groop of adjacent basrir* 
may r e pnaen t a functional motor unit, md 
the balloon may record th« actiritr of the 
local group of haoxtiv Tbos, a lacal type n 
coBtmlloD may represent propolsoQ Ina, 
or an attempt to propel mateiW from, tee 
baostrom to another Tbe type I centrae 
tlooa represent the DcnpjxpoJsive actfrity rf 
the hanstra exposed to tbe baDoon. The 
change of a type I bto a legmeotal type If 
wave which Is not propagated to the adjacat 
hiinnn n uTiiititwtTi|r Kguioit woofd fad i nt e 
that some •timolos has caosed tbe local hsm- 
tia to become co-ordinated »o that local pn^ 
agatioo of a wa\T for a ibort dhtance can sad 
doe* occur For a miss p erf t t i l s b ^ the cn- 
onfioatioo must spread in sequence fn*B we 
haostrum or group of hanstra to >ootb g w 
the original stimulus must b some 
a widespread mtegratlng inffoence, 
sequent^ on the more disUJ 

colon. The rise b tone or wave-Qciatf^ 

contraction manifested fa the type III 
moat represent a limaltanccwi cootricow 
•eve^hittstr* sjaceltlsddScnltto ^^g**^ 
bow the contiactioa of a ringfa bsastrasi 
could produce the ohserved nyefaya yta ^^^ 
This concept of the faactkaii 
motor a/^dlv of tie colon serve* “ 
the cxplan^ of the ami^ 
activity of the colon and rtatSy esp^^ 
finding* or retnlt* of the *0 called on*t*»> 
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imtable colon, which represents a dyskinesia 
of the colon This concept requires that, if a 
drug IS to be effective in ad}Tiamic ileus, it 
must not only increase the tone of the mus- 
culature but must also act so as to facihtate 
the genesis and propagation of propulsive 
waves from one segment to another A drug 
that would onh increase tone and non- 
propulsive motility would lead only to a 
churning and local pooling of the contents 
gi\ang a “sausage-string” effect Considenng 
the duration of action and the absence of side 
effects, prosbgmine methylsulphate is the 
best smgle drug among those studied, for the 
genesis and propagation of propulsive waves 
from one segment to another The other 
drugs as pituitnn and ergotamine tartrate 
may be used to supplement or potentiate 
prostigmme methylsulphate 

StTMAIARV AND CONCLUSIONS 

The functional motor achvity of the canme 
and human colon can be best desenbed as 
being propulsive or nonpropulsive in charac- 
ter The relation between the types of con- 
tractions recorded by the balloon method and 
the functional result has been outlined 

The data obtained m 70 control studies on 
4 human subjects with colostomy show that 
the propulsive motihty m the distal colon 
constitutes on the average about 10 per cent 
of the total motility This value is similar to 
that obtamed in 4 dogs, the average being 
about 13 per cent The effects of single drugs 
and their combmations were analyzed for the 
extent of change m the 2 types of functional 
activity All solutions were given intramus- 
cularly, the tablets were given by mouth 
I Pituitnn m the relatively small dosage 
of I to 2 units caused an mcrease m the pro- 
pulsive motihty of the human distal colon but 
did not on the average increase the total mo- 
tihty above the control In the dosage used 
Its action usually did not last longer than 20 
mmutes The action of pituitnn on the colon 
of the unanesthetized, trained dog with ap- 
pendicostomy was opposite to that on the 
human colon Doses of i, 2, or 5 umts m- 
vanably depressed motihty and sometimes 
tonus This depression, dependmg upon the 
dose, was manifest for from 30 mmutes to 


several hours, the distal colon bemg more 
affected than the proximal 

2 In doses of i mdhgram, physostigmine 
sulphate increased the total and propulsive 
motihty of the canine and human colon It 
was difficult to grade the dosage so as to avoid 
side reactions and yet stimulate adequately 
the propulsive motihty of the colon 

3 The simultaneous injection of i to 2 
units of pituitnn and o 7 to i o milligram of 
physostigmine sulphate resulted usually m a 
supplementary action on the human colon 
In 3 subjects the pituitnn acted first, mcreas- ' 
mg propulsive motihty and was followed by 
physostigmine action which increased both 
propulsive and nonpropulsive motilities In 
one subject there was an apparent synergistic 
action because m 3 of 6 instances i milligram 
of physostigmine when injected alone ehcited 
no definite colon response 

4 Prostigmme methylsulphate m doses of 
o 25 miUigram was approximately equal m its 
action to o 5 miUigram of physostigmine on 
the motihty of the human and canine colon 
The o 25 milhgram dose was not effective in 
all expenments When the dosage was in- 
creased to o s milhgram effective propulsive 
motihty resulted m all cases The nonpropul- 
sive motihty was also increased No side ef- 
fects were noted with either of the above 
dosages m dog or man 

5 Prostigmme bromide tablets (15 mgm ) 
given orally to the 4 human subjects resulted 
m an increase m total and propulsive motihty, 
during the expenmental time (150 mm ), on 
only 5 occasions In 10 expenments increased 
expulsion of colon matenal occurred s to 8 
hours after administration In i instance there 
was no effect 

6 The simultaneous injection of prostigmme 
methylsulphate (025 mgm ) and pituitnn 
(i 25 units) resulted m an mcrease of propul- 
sive as well as nonpropulsive motility of the 
human colon The pituitnn m this dosage 
initiated propulsive motihty which lasted for 
about 20 mmutes, then the prostigmme action 
appeared and usually endured for several 
hours In i patient synergistic action ap- 
parently occurred since m all cases when 
the 2 drugs were mjected simultaneously the 
response to prostigmme was definite, whereas 



8io 


STOGER^ G\7nX0L0GY ANB OBSTETRICS 


m Uuxe expcnitjcnU in iriudi 0J5 mllligrwo 
of prostigmrae mcthjiiulphate *Ione wti a»ed 
the mponse w»s not dennlte. 

7 Injection of erroUrame tartnte (o ac 
rngm ) mtr»ma*cnl»ny or i tablet (x mgnu) 
br\ mouth had do dlacemlWe effect upon the 
colon of 4 homan rab}ecti with ooloctocny 

8 The ihnnltaaeoiB (njcctfon of ergota 
mine tartrate (aas rogni ) aod prostigniJoe 
methjlsnlphite (0 asmgm.) reaultcd In poUii- 
tlatioo of the pTOStirrninc, ^ih noopropoMve 
and prepolaii-e momitfes were facreuw above 
that Initiated with peoftlgmine (0.35 tngm.) 
alone. 

9 Ergotamine tartrate in tablet form (1 
mgm.) andproatigmiiie bromide in tablet form 
(15 mgm.) given rimnltanecrtBly by mouth to 
the 4 human rubfecU raulted In the appear 
ance of strong propulsive motlhty m 5om 1 
hour to sereral houn after adminlstratiotu 
The duration of actkxi was cot loo^ 
that of 15 trdffigtufTts pimtlgnilae oromhfe 
alone, bat tbe otater efhoen^ b Imtia^ng 
propulsive mo^ty wiudi evacuated colcm 
contents was evident 

10. 'Hie sonultaneoas btiamascnlar ad 
ministration of erfotamine tartrate (aa5 
tngm.) prostigmine metbylsulphate (o $s 

X ) and soi^od pitoltiin (r tx outs) r^- 
d m tbe appearance of propolsTve motility 
within a few minutes due to pitultrin action 
and tbe sobaeqaent cootinuatkio of stroog 
propulsive motility attilbatable to tbe poten 
Uatixi of prosrtgrntne by ergotamine. 

II Fhyaoit^mfne sulpbate, otosClgnihM 
metb^dsulpbate and tbe comrenatVFOS of 
prostigmine with ergotamme and pitnltm 
fadhuted the gastroraUc reffex to a meal In 
geated several boon after administratkiQ of 
the dni^ 

IS It Is beiicvTd that a combloatioo of 
ergotamme tartrate (o.i5 mgm.) prostigmine 
methjlfulphate (0.15 mgm.) and pltidtrln 
U 35 units) should prove to be more effective 
in tbe management of postoperative dutes 
Hon than any of tbe drags usrf alone. On the 
of duration of action, the absence of 
fide reactions with doses which are effective 
m prodoemg strong propulsive motiU^ 


ptoatigmhie b ranked as tbe best single dr* 
yet insestigitfd. 
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AMPUTATION OF THE LOWER EXTREMITIES IN 
OCCLUSIVE ARTERIAL DISEASES 
A Ten Year Review 

HARRY B MACEY, M D , and WILLIAM H BICKEL, M D , Rochester, Minnesota 


T his report IS based on a study of 
those cases observed at the Mayo 
Chmc in lo years, m which occlusive 
artenal disease of the lower extrem- 
ities was treated by amputation In order to 
make a comprehensive study we reviewed the 
records m groups of cases m which, respec- 
tively, the chnical diagnosis was thrombo- 
angiitis obliterans, arteriosclerosis obliterans 
assoaated with diabetes, artenosderosis ob- 
literans alone, and acute artenal occlusion 
There were features common to all these 
groups, however, which should be considered 
(Table I) 

The diagnosis of occlusive arterial disease 
of the lower extremities is based on the find- 
ing of dimimshed to absent pulsation in the 
femoral, pophteal, postenor tibial, and dor- 
salis pedis artenes Confirmatory evidence, 
as would be expected, is noted more easdy m 
the distal end of an extreimty and may vary 
from lowered surface temperature of the part 
to ulcers, gangrene of the digits or frank gan- 
grene of the foot m the more advanced cases 
The most charactenstic symptom is claudica- 
tion, which IS an aching or cramphke sensa- 
tion occurring chiefly m the calf of the leg 
Claudication is brought on by exercise and is 
relieved by rest Other sjnnptoms described 
by the patient may be coldness of the feet, a 
tingling sensation in the toes or changes in 
color such as pallor and rubor 
The diagnosis m advanced cases of occlu- 
sive artenal disease is not difficult In early 
cases or in those of mild involvement, the 
artenes should be carefully exanuned as to 
quality of pulsation, and the skin should be 
observ'ed for abnormal pallor when the af- 
fected extremity is elevated for a few minutes, 

From the Section on Orthopedic Suijcrj The Mayo Clinic, 
and the Ma>o FoundaUon 

Read before the mectinp of the Amcncan Orthopaedic Assocj- 
aUon Toronto Canada, June to iQ4t 


for slow return of color when the extremity is 
placed m dependent position after elevation, 
and for abnormal rubor when it has been in 
the dependent position for a few minutes All 
these manifestations are pathognomonic of an 
occlusive process of the artenes 

In selecting the site for amputation, the 
surgeon should not be too strictly governed 
by standard levels, but should be guided by 
the blood supply as noted by means of ex- 
ploratory incisions at the time of surgical in- 
tervention Naturally, it is safer m any case 
of occlusive artenal disease to perform am- 
putation above, or at the level of, the knee 
jomt However, m the case of a young person 
who has an artenal disease such as thrombo- 
angutis obhterans, an attempt to secure a 
satisfactory stump below the knee should be 
made when there is a reasonable chance to 
secure satisfactory healmg More will be said 
on this subject when thromboangiitis ob- 
hterans IS considered 

One type of amputation of lower extremities 
has been employed at the dime fairly con- 
sistently throughout In the thigh, a long 
antenor and a short postenor flap are used, 
with correspondmg incisions throughout the 
musdes and fasaa The vessels are ligated 
doubly and the nerves are identified and in- 
jected In some mstances alcohol is used for 
injection, whereas m other instances lo cubic 
centimeters of a i per cent solution of procame 
hydrochlonde is mjected mto the nerve both 
before and after it is severed To our knowl- 
edge, neuromas have not formed m those 
cases m which procaine hydrochlonde has 
been mjected, but as to the question of the 
supenor efficacy of either substance there is 
no definite proof 

In amputation below the knee a long pos- 
tenor and a short antenor flap are used The 
crest of the tibia is beveled and the fibula is 
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tectHmed tt & level i loch to a indie* (a 5 
to $ cm.) higher thin the tIbbJ AznpnUtlon 
^^ 13 eo amputetios h made Im than 5 iodte* 
( 3 an.) below the Icoee the pn»the*ai h worn 
with more comfort if the 1* fixed to the 
Libia or ii the renuMog fihoUr fregmeat h 
ezcbed Drxloi are enrployed in tboae cate* 
in which there U uodct^ lymphan^di or 
(preadiog ceQulitla 71m wound* are dosed 
•nuj^r 

We Doted that In &n group* of ocdorive 
artcnaldoease {ftherelspTeaentaaopeDiesioQ 
with guiKreooustiuac, one compUcatktaitpO' 
tcnbL^ that i», gas gangrene mfectlrm. Sum a 
cotophcatloa foUoii^ a-i per cent of the 
ptunary amputatioQS whidi were performed 
(Table I) /onong the 1 1 patients represented 
by tbcae 1 1 amputatwna, there were 5 deaths, 
3 of whkh occtured In the groop of case* of 
artcriosderoeis obUteians without associated 
diabete*. Amputation in 3 of these 3 cases 
wai canied out, reflectively at the lower and 
St the middle third of the thigh and in the 
third case, below the knee. In 1 of the 3 case* 
death wa* attributed directly to gas gangrene 
infection. Death b the third case ocenned as 
the resalt of pnetnuomU on the iSth day after 
operttioo, at which time the ga* gangrene ro- 
fectioo had been cootroHed bowerer one 
must ajosldcr the infection as cootribotfag to 
the death. Death fa the 3 other 0/ the j cases 
occurred In the diabetk gronp and was at 
trfbuted directly to gas gangrene infectioo. 
One of a patfaits lad nodergooe aa»- 


paUtion through the thigh and the other be 
low the IcDce 

From the ciinkal observation of the fonn 
tion of gas In the soft tiones and from tW 
reorvtry of aoftrfdhnn welchii from cultm 
fa several case* of vascular disease fa ahVi 
gangrene and infection dcvtkrpcd shoot the 
toes and feet, we bdieve that fa c>ttt csk h 
whkh an open leiioD b assodated wUhgu 
great aad la f e ct ioo postoperative gu pn- 
grene infection b likely to oenrr Prior la 
sulcal operation, the patients ippear to 
possess a defense mechtnboi tgainit Vx local 
piescoct of the organism, as b evidenced hr 
the absence of aerMrallxcd ryrmitfiiia cf soci 
a malignant infection. It b D^y that tk 
soperfidal posltfon of the bacteria plsTsarAIe 
fa thnr laiJaTe to produce geacral symptom* 
In those cases fa whkh virulent gas gasgTEoe 
fafeclioo develops after surgical fatmtstke, 
the syzoptOBts ^ undue pda, ekvsted tea- 
perahue and rbe fa pube rate are aiaaHbt, 
oroaOy within 14 to ^ houra, and fameciioi 
of the t tump b warranted A lessNinuestiB 
fectioo may develop several ds}* titer 
UdoQ Tbe organs may be fatrodneed mts 
Um wound at Uie time of amputation or mar 
be present fa the lympbatJc space* before oper 

atioD Neetfless to say thcitainp,wfthltit«a* 
malfaed musde and useb and scone faevitabe 
postoperative bleeding b a fertfle field for the 
organism regardless of It* pofnt of entrance 
mlh definite eAddeoce of the presence of 
Clostridium welchfl fa the foot belcee tarpal 
operatum, one b fadined to bcGeve, If p*t 
operative Infectioo devdopa, that the cagm- 
1am may have been in the tfasoe iocaliy s» 
that its action may have been hurried by tie 
Korgical procedure, which provided the a a^ 
idUc amdltion necessary for the 
growth. In our eiperience stump* "Iv 
been protected from gas gangrene Inf cetJo^ 
prophylactic polyvalent pcrirfagciu antncua- 


TTTBm fBQAWQnns OBun^Ajfi 
■niromboangiita obiiterans, more 
rrelcmdtouBooltudlsw 
JOB rcjoltfag from chiotuc faflar^w 

he HeeJ vtBdi with fonMtim ^ tiOTW 

md a resultant decrease in artcnal cirari* 
o the affected part. 
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TABLE n-THROMBOANGnXIS OBLITERANS-SITE OF PRIMARY AMPUTATION AND PRESENCE 
OR ABSENCE OF POSTOPERATIVE COMPLICATION 




Site of primary amputation 

Complication 

Patients 

or 

procedure 

Below knee 

Through Uugh 

Tbrough knee 
(GritU-Stokes) 



Patients* 

Primary 

amputations 

Paticnti* 

Primary 

amputations 

PatienU* 

Primary 
' amputations 



Patienti* 

25 


5 

1 

X 


20 

Praent 

Primary amputations 


as 1 


3 


I ' 

30 

Absent 

PaUenU* 

53 


36 


I 


60 

Primary amputations 


JS 


20 


1 

68 

ToUl 


S8 

65 

20 

32 

3 

3 



•The number ot mUenls represented In this Uble adds to 89. ActuaUy there mn only 83 paUenti The discrepancy arae ber^e 6 patients 
undenrent primary ampnUUon of one lower crtremity withont complicatlrm resnlUng tat a^M imdermat primary ampntaUon of the otter l^er 
extremity with compUaiUon resulting These 6 patients are counted both In the group In which compUcaUons were present and In that in which 
they were i^ent 


Thromboangiitis obhterans affects, primar- 
ily, middle aged persons It occurs chiefly 
among men, although it is not confined to 
males as has been previously thought How- 
ever, there were no women m the group of 
patients who, in the ten years from 1930 to 
1939 inclusive, required amputation of one or 
both lower extremities for thromboangutis 
obhterans at the chmc If either lower ex- 
tremity must be removed for this disease, the 
patient should plan for a stay m the hospital 
of about 3 weeks For our group of 60 patients 
whose recovery was uncomphcated (Table II) 
the average penod of hospitalization, after 
the pnmary surgical mtervention, was 21 
days Vanous methods of anesthesia may be 
used 

Little need be said, m adchtion to what is 
shown in Table H, concerning the site of pri- 
mary amputation and the madence of jjost- 
operative comphcations The nature of the 
comphcations and the necessary secondary 
measures, however, have a beanng on the re- 
sults and merit some remark 

Of the 25 pnmary amputations below the 
knee, which resulted in comphcations (Table 
II), 22 were followed by reamputation and 3 
were not Of the 22 reamputations, 7 were 
below the knee and 15 above Followmg 2 of 
the 7 amputations and 3 of the 15 amputa- 
tions just mentioned, gas gangrene infection 
occurred In i of these 5 cases of gas gangrene, 
the blood stream became infected Concern- 
ing the 25 amputations mentioned m the first 


sentence of this paragraph it has been mdi- 
cated that followmg 3 of them reamputation 
was uimecessary Of these 3 amputations, 
subsequent to 2 of them, infection took place 
and subsequent to the third, a slowly heahng 
ulcer developed 

Refemng to Table 11 agam Of the 3 pn- 
mary amputations through the thigh, which 
resulted m comphcations, i was followed by 
reamputation and 2 were not Of the 2 m- 
stances just mentioned, the complication con- 
sisted m infection m one and a slowly heahng 
ulcer m the other The one amputation 
through the knee (Gntti-Stokes), which is 
found m the same category m Table 11 as the 
cases just considered, was followed by re- 
amputation 

From what has just been said of reamputa- 
tion, as well as from what is evident m Table 
II concemmg the site of pnmary amputation, 
those who previously have been mterested m 
the subject wdl deduce that m this group of ’ 
middle aged men, more careful effort is made 
to amputate at the lowest level of circulatory 
adequacy than m any other group of patients 
Although apphcation of this prmciple results 
m a relatively high percentage of reamputa- 
tions, there were no deaths m the group just 
reported, only one general comphcation oc 
curred, and a serviceable stump below th 
knee was obtamed m 76 per cent of the cases 
We beheve that this result justifies tnal of 
pnmary amputation below the knee m a large 
percentage of those cases of thromboangutis 
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obUtenin In irlikii ampuUtxiQ mu*t be 
pcrfonued. 

AtrauosctMOJa obutduxs wmiotrr 

WAJKmta 

In cmr •criai rxrpcal amputAQOM foi 
vaiculir dc^dendet the caeei In vbich dUg 
rtosU m mtde of ftrtedDfderoifi obUtectiu 
without dUbetes nraled m ngjnboT the ctaes 
of thremboangatii obtitermv C G at of^ how 
ever these a coodidocu pnseoted wide wi 
«nce m eutasocel hodiagt. 

Sevenry of the peUenU were nuici ejid lo, 

fetnelee. Beciuseof theedrinced egeef tbe*e 
petienU one would antidpele the preiaicc of 
cotnplicatiog conditions. AcceptsWe method* 
of enwthm*, theiefon *« fearet than the 
metbodi acceptaWe In ca*e» of ihromboanri 
Itii oUilcntit*. e lAwt »pinal mwtheda to 
the prettocc of »rtcrio»dcn»i» oWiteiana. 

A* is indicated in TiWe IH of the *3 pa 
tienta who tipeiicnced pewtoperath-e com- 
pheatfon*, 13 died- Of these 13 petienti. is 
W been *ub}ected to primaiy aroputadoo 
throogh the thigh and of oof titt pttoaiy 
amputathni wa» bekrw the knee Tbe dtttb 
of 3 of the 13 patient* wa* attributed to 
bronchial pnetODooia of* to coronary ^»eaK 
with congesth-e heart failure 0/ * othe» to 
cercbroraacular accidtat* of * to urtsala ot 
j to multiple emboH and of 3 to gw gan- 

ffrene infection These are in coatradUtinctiM 

to S aue* of thromboao^tli obbterara la 
whidi eu Kanrnme bfectico ocrarred aito 
surgical lotervtntkm, with no muJtantdeatiu- 


In the 9 nmaining imtanen of the si in 
whkh postoperative complicatloiia occurred, 
the di&ralty amae m healing of the ttamp. 
Id 3 Instance* In whki posteperatire coo 
pikatkm* ocenmd and leamputatico wa* not 
required, convaleacenct after primaiv am- 
putatioo thnragh the thi^ was CDispdcated 
o)' alow healing because of drcslatory de- 
hdesicy ShpatieBta,c>rafp9t>siro*tely8per 
cent of the 60 patieoU In this grtop were 
objected lo reanqmlaticm before a ulhftc 
tory |t'imp was obtained. It b interesting to 
note that 4 of the 6 reamputallons were draw 

on patientiwho had been »ub;eftfd topnmary 

amputation below the knee. The outstandaig 
fact brought out in thh leiie* of 80 caw then 
Is that, because of tbe 1 iotertiepadent f*c 
tor* of adiuaced age and coQaeqocnt enm* 
plkatingcamdjtion* 8* per cent of the primal 
amputation* were through the tl^ (Taw 
III) Amputation below tbe knee *hould be 
reserved for tbe >'ounger patients. 


AJrtESIOSCLEEOaitS ORUTERAXa TrOT 
AasOOATED DIAariXS 
ArtcnoadeTOsis obUteran* with asaodi^ 
ditbctc* furnished the third largest Bumy 
of is OUT aerie* of amputations for oedu- 
dve arterial disease In this group pawnt* 
were In their late year* of We. Theproportig 
of meo was not *0 marked as I* ^ 

^ T5=:V 
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TVnir IV -ARTERIOSCLEROSIS OBLITERANS WITH ASSOCIATED DIABETES-SITE OE PRI.AIARI 
AMPUTATION AND PRESENCE OR ABSENCE OE POSTOPERATIIHE COMPLICATION 


Complication 

Patients 

or 

1 procedures 

Site of primary amputation 

Below knee 

I Through thigh 

Totals 

1 

1 

1 

1 Deaths 

1 Patients* 

Primary 
j amputations 

Patients* 1 

Pnmao 

amputations 

Pr«cnt 1 

Patients* 

9 


9 1 


iS 

7 

Primarj amputations 


0 


9 

18 

Absent 

Patients* 

10 i 

i 

35 ! 


45 

0 

Pnmary amputations 


10 


38 

48 

Totals 


19 

44 

47 1 

1 



*The number of patients represented in this table adds to 63 Actually there were only 61 patients The discrepanc> arose because a patients 
underwent primary amputation of one lower extrermty without complication resulting but also underwent primarj amputation of the other lower 
extremity with complication resulting These i pat/entj are counted both in the group in which comphcations were present and in that in which 
they were absenu 


lients who are suffering with arterial dis- 
ease, as 42 of the patients were men and 
19 ncre women 

We favor employment of spinal anesthesia 
The size of the dose should be governed by 
the general condition and size of the pabent 
It is better to err in the giving of an insufficient 
amount of anesthetic agent for completion 
of tlic operation and to rely on supplemental 
agents, such as pentothal sodium, than to give 
large doses of the spinal anesthetic substance 
As IS indicated in Table IV, 727 per cent of 
the pnmarj' amputations were followed by an 
uncomplicated postoperative course Of the 
18 patients who experienced postoperative 
complications, 7 died Five of these 7 patients 
had been subjected to pnmaiy^ amputation 
through tlie thigh and of 2 of the 7, the pri- 
mars amputation was below the knee The 
deaths of 2 of the 7 patients were attributed 
to bronchial pneumonia, of 2, to unknown 
cause, of 1, to renal failure, and of 2, to gas 
gangrene infection Both of the patients who 
died from gas gangrene infection underwent 
prcMous amputation below' the knee 
In the 1 1 remaining cases of the iS m w'hich 
postopcratiee comphcations occurred, the dif- 
ticulte arose in healing of the stump In 6 of 
the n cases, cone alcscence was complicated 
e “^low healing as a result of inadequate cir- 
culation The postopcratiec course of 3 pa- 
tients was complicated b) infection and 
ploughing In the 2 remaining cases of the ii 
he comphcations were inadequate circulation 
and gas gangrene infection, rcspcctiech , both 


of these patients were subjected to pnmary 
amputation below the knee, and both w'ere 
subjected to reamputation Nine, or 47 4 per 
cent, of the 19 primary amputations below the 
knee were followed by complications 

The obvious fact brought out in our senes of 
patients with artcnosclerosis obliterans is that 
the association of diabetes did not increase the 
mortality rate but that this w'as found to be 
less than the mortalitj rate in those cases of 
artcnosclerosis obliterans without associated 
diabetes This fact may be attnbuted to the 
close co-operation of the internist and the sur- 
geon, both in the preoperative preparation and 
the postoperative care of the diabetic patient 
It IS further shown that amputations below 
the knee should be resented for the excep- 
tional case in the vounger patients 

ACUTE ARTEREVL OCCLUSION 

Tlie final group of cases, those of acute 
artcnal occlusion, w-as the smallest group in 
the senes It is composed of 16 patients (10 
males and 6 females) on whom 16 primarv 
amputations were performed, 15 through the 
thigh and i a disarticulation at the hip There 
was no case in which bilateral amputation was 
nccessarj Although the patients in this 
group were voung, with an a\eragc age of 52 
>ears (TableV,A),lhet constituted the great- 
est operatne nsk and earned the highest 
mortalit\ rate of an\ grouj) studied Ten of 
the patients presented clinical ceidence of 
scxerc heart disease before operation, 3 of the 
10 haeing rheumatic cardiac lesions '^Xmon" 
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vantageously placed in the wound at the 
time of amputation In general, wounds 
should be closed snugly unless there is some 
definite indication for dramage at the time of 
the amputation 

Hasty amputation with only emergency 
preparation before operation is mdicated only 
in cases of gangrene with spreading cellulitis, 
gas gangrene infection, or gangrene associated 
with diabetes in which the diabetes is uncon- 
trollable 

Review of the cases of acute artenal occlu- 
sion suggests that this condition has a predi- 


lection for the left side and m all the cases of 
our senes, amputation below the knee was 
precluded In our opinion, acute artenal 
occlusion is not an emergenc}^ condition re- 
qmnng immediate amputation, in the major- 
ity of cases the surgeon may safely wait for 
estabhshment of collateral circulation and a 
line of demarcation Further, m acute artenal 
occlusion, one may anticipate a high mortality 
rate This is explained by the fact that the 
condition which necessitates amputation is, 
as a rule, a complication of some underlying 
severe systemic pathological change 



EXTERNAL BILIARY FISTUI AS 
A Studv of 23 Cue* 

N FREDERICK HICKEN M D LESUE R WHITE, M D ad Q R COR^ MP 
Salt Ltk^ Ctf Utah 


P ERSISTENT erterncl ^stolai ocai 

uonaHy folknr turgKsl itucks on the 
fertrahepntlc biG«^ tN^tenx. Tlioe 
'tanttlicng corajdk»t»iu uuio> the 
pauent* and hanaa the aurgroos for both 
iTiiii2e that the pnmaij operalMma ha\*c failed 
to remove the oh»tructI\T ksiora irhkh were 
interfertug with the free flow of bflc and ano- 
ciated aecretxxu mto the doodeoum Correc 
ti>'e therap) recuires the renwral of the ob- 
•truetkma or the forrnatwa of new b01ai> 
channelv 

This aludy ia bated on an fljul>'iU of 33 
cases of posicppenU t HUary fetnUa whki 
have foiiowed rouUne operauons for gall 
stooes EtiokigicaJly ihej bi 4 > be dhdded tato 
three gnxqu tboM due to locom^te re- 
cnm’sl of the primary obetruetloos, those 
caused by curgteal aeddenu, and those in 
which the external amuses were pUnned for 
decompressive purposes ooJj 
Inc«mplde ^nmarj opmUoni acccninltd for 
83 per cent of the pcisUtlng SatuJaa- This 
means that the prorocaU Tr ohitructionf were 
not removed either beeauae the operaton did 
not recDgniee them or were locapabie of per 
fonnmg the necessary oxrecd r procedures 
Nlitet) ti\T per cent of the initial exploralioas 
were for gall stones but m to instances these 
dosJve calculi were incompletely irmoNTd 
In 1 3 cases, 60 per cent stones were left in the 
oxomon bile duct mbinslsncn 36 percent 
they were not remored from the gall bladder 
m X patient multiple stones were left faj the 
cystic du -t, and In another they were over 
looked In both the gall bladder and ciatic 
duct In e\'erv instance the operaUiT notes 
stated that all stones had been rctnoiTd 
and it was not until the diaimng sinuses re- 
fused to heal that true appraisals were made 

Fraa iS* 'wfH'U nad Koo uncJuvil Mrut W ti« Dr 
Owto .U — nruJ LitfUr JJ3> 


It was Ifltemtlng to lyjte that 57 per cent of 
the esdemai flstulas folbwtd choIetyUtH 
tomies while only 43 per cent occurred after 
cbotecyslectDinles, T^hi^jcrinodenctocfur 
nng with simple draiaaec of the gaD Madder 
can be exMaioed by the fact that the miiont 
of the primary c^ienitioas were perfonnnl in 
small rural bo^tals or In chantv Institutbci 
where the younger men were acquiring e xp etf- 
cnce It may argued that the group mb- 
mitting to cboiecyatostoinv were too III to 
uwlefgo a more fonjsidahSe operatic*) but 
such was Dot the rase Stud** of their hospt- 
tal recwrii reveal that all these cases were 
scheduled for cholecyatectomlci, but coodi 
tioni were encounter^ which competed the 
“oecasiona} operator to employ lusple drab) 
age Balfour sod Ross estimate that « per 
cent of their 166 casea ha 'Ing bOkry utuks 
Rsalted from a faSure to remoN'e the gall 
bladder at the Initial operation. They affirm 
that in perfoTTubg a cholecystectocay the 
cvatic and cMnmoo bfle ducts most be ex 
posed Ihoi miniroiilng the possibility of orrr 
wokiog a nugratorv stooe No or* who can 
not recognia and cope with cfaolcdcKhal tc 
sicxtj ihcudd attempt to operate for giD tloof> 
SuriKoi teddcnlj such as, Itgatioc, sever 
ance and crushing of the common bile dart 
acorunt for a small percentage of these fisto- 
lax. On s occasions the choledochal wa ted 
dcntaOy damped while the lurgeoo was 
attempting to control annoying bemocrluges 
Inexpervpce inadequate ciporore andiperdy 
haphazard woA propogate such ertors 
TkfraptaJic eilemal ixialas mav be deliber 
atd) formed so a* to decompress an obstruct 
ed biban tree For example a cfaMemii mn 
be so intense or the patfcnl » cooditloci *0 
precanoiii that palliative drainage a nnpera 
tlw Retoedial operatioos are not ewplm^ 
until detmite Im^vemeRt has been made 
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Shorl-circuiting procedures, such as cholecys- 
tocnterostomres, choledochoenterostomies, and 
hepaticoenterostomies are preferred to exter- 
nal drainage but unfortunately they cannot 
always be employed In one mstance we en- 
countered such a generalized fibrosis of the 
choledochus and common hepatic duct that 
the formation of an external fistula afforded 
the only surcease from the intractable pruntis 

PREVENTION 

An appreciation that 95 per cent of these ex- 
ternal sinuses occur as unexpected complica- 
tions following operations for gaU stones em- 
phasizes the importance of prevention The 
observance of certam accepted surgical pnn- 
ciples will greatly minimize the mcidence of 
these tantalizing errors 
A The importance of an accurate clmical 
diagnosis cannot be overestimated It is not 
sufficient to know that the patient has gall 
stones but one should determine whether there 
may he a complicating cholangitis, acute 
cholecystitis, cholemia, or hepatic insuffi- 
ciency To be unexpectedly confronted by these 
serious complications may necessitate a simple 
cholecystostomjf without being able to de- 
termine the functional status of the bile ducts 
In 5 such instances the failure to recognize the 
presence of acute cholecystitis before opera- 
tion necessitated conservative operations with 
the result that choledochal stones were not 
discovered and chronic fistulas resulted 
B Adequate preoperative preparation and 
proper timing of all surgical interventions are 
absolutely essential in preventing such com- 
plications The improperly prepared jaundiced 
patient is no candidate for exploration of the 
bile ducts Likewise, the failure to provide 
ample time for acute infections to subside may 
necessitate palliative measures For example, 
an acute choices stitis usuallj responds to con- 
scrs’atnc therap^ and extensive remedial 
operations can be safely employed dunng the 
quiescent phase vhich vould be forbidden 
during the height of the inflammator)' reac- 
tion It is here that expcnence and judgment 
pa\ the highest returns 

C It is obligatory that the functional 
status of the bile duct should be accurateU 
detcimincd before any tjqic of extirpative 



Fig 1 The gall bladder, cj'Stic duct, choledochus and 
duodeum were all visualized by the introduction of 55 
cubic centimeters of diodrast, 70 per cent, into the external 
sinus Note the gall stones partially occluding the onhee 
of the cystic duct, thus interfering inth the emptying of 
the gall bladder and accounting for the bihary fistula 

surgery is undertaken It has been our prac- 
tice to explore the common bile duct if it 
contains stones, if it is dilated or indurated, 
if -there has been an antecedent jaundice, if 
there^is an inflammatory" pancreatitis, and 
tf3jnable to find other causes for the bilogenic 
■ dyfsfunctions 

While these indications for choledochotomy" 
are definite, unfortunately" the recognition of 
their presence is a matter of individual in- 
terpretation WTiat IS thought to be normal 
by" one surgeon may" be considered pathologi- 
cal by" another It is the border line case 
which gives us the most concern and promdes 
the most fertile field for errors Visual inspec- 
tion and palpatory examinations often fail to 
detect the incomplete choledochal obstruc- 
tions Errors of omission can be entirelv pre- 
vented bv the employung of cholangiographic 
studies dunng the operation (5) If the bile 
ducts appear patent and the contrast fluid 
flows unhampered into the duodenum no 
further exploration is warranted If, how- 
ever, obstructue lesions are xnsuahzed, the 
proper remedial procedure can be employed 
The diagnostic cholangiograms are accurate 
and gi\c the surgeon a sense of secunt\ 


E\T ERNAL BIUAR\ FlSTUl AS 
A Study of 23 Caicf 

N FREDERICK HICVwEN \f D LESUF R XVIirre, M D wvi Q B. COR^\ SUJ 
LaVc Ctf Utali 


P ERSISTENT cittrn*! fistuUi oct* 
lioaiU) follow lurgkal «ttadcion the 
eitnbrotk bOary r\-«tem Theic 
'Uotaliang cocnjdlcationj anoov the 
psbfflts and hann the turi^eons for both 
re*U« that the prinurj operatkKi* have failed 
to remcn.’e the oh»tn»cU\'e lesloni which wort 
Interferini; with the free flow of bOe and aMO- 
oated aecretion* Into the doodenuin Correc 
tl\T therap) rKmires the removal of the ob- 
itructiou* or toe formatwo of new bOUiy 
dtanocls. 

'ndi attfd) u baaed on an analjiia of aj 
curt of poftoperatlve bdiar* fistulas which 
hav't folkrred routine opcratlcms for 
atocei. Etiokigicaii} they may be dh'lded teto 
three groups those due to incoinplete re- 
roDs^al of the pdmar) obstructbtti thoee 
caused b) surgi<3l acddesU, and those ui 
which the external sutuset were pUaoed for 
decompreaBve purposes only 
Inc9mpi(i< primary ipfrcUant aosKtoted for 
SS per cent of the persuting fistulas. Tha 
mean* that the provocatli'e obatnictioa* were 
not renwnTd, other becsose the operator* did 
not recognise them or wot incapable of per 
forming the neeg jaa n correcd t procedure*. 
Mnetv-fhT per cent 0/ the initial cf|doratjon3 
arre for gall ftones but in ro instaoce* the*e 
dial T c^cuh were boompletdi rcmoiTd. 
In I J 60 per cent, itonn were left in the 
common bfle duct In 6 Instance*, 16 per cent 
they were not TonovTd from the gall bUdder 
in j patient multiple *looe» were left in the 
ci-Jtic duct and in another they were over 
looked in both the gall bladder and cvslfc 
duct In e^•en butanee the operative note* 
stated that all stone* had removed 

and It was not until the draining alnuac* re- 
fused to beol that true appraaali were made 

tlx 'wr'*^ ItaKfriKJaCKK] VrrxM W th« I> 
Ixvt* UceoWmI Luw U(> 


Ttwasbteratbg to note that 57 per cent of 
the external fistulas followed cholecy^tcw- 
tomie* while ooiy 45 per cent occurred after 
clnlecyatectomle*. The higher mcadepce ocror 
rbg with simple drainage of the gall bUddrr 
am be expUined by the fact that the majority 
of the pTlmaiy operatioDS were perfortned in 
Mnaii rvnal hospitals or b cfaaiitv fostitnUom 
where the yoangtr men were ac^rbg erperi- 
ence. It mi> be argued that the gr oup sob- 
mittbg to cbolecyttostomy were too IQ to 
undergo a more formidable operation, but 
aoch was not the case. Studw* of their hospl 
Ul record* reveal that all there case* were 
acbeduled for cbolecyaiectocnle* but coodi 
tioQ* were rocDODlfrrf which competW the 
^occasional operator to employ simple drain 
age Balfour and Reas esdmaie that 00 ptr 
cent of thftr t 66 case* havbg bQiary tstuh* 
resulted from a faDore to r em ove the gall 
bUdder at the initial operatloo. They afto 
that b performing a dwlecjitectoeBy the 
<5-*dc and comnwn bOe ducta must be er 
posed thus ndmmitbg the poasihilitf of over 
looking a migiatory stone. Vo one who can- 
not Ttcognixe and cope with chokiioduJ le- 
*loia should attempt to operate for^ slooe<. 

SttrfStaJ ohtJoUs such as, ligatwo srvrr 
after and crusbbg of tie common bile duct 
account for a small pereentage of these fistn- 

las On » occawemfl the choledocho* wav ted- 

denCally clamped while the *ur|yj» *** 
attempting to control annoying bemorrhagev. 
Inexperience badeqtnitccxpo«rc,aDd>perdy 

hapbaxard woA pcopagate such error* 

TkerapfmUc erfer*^ ftiKUs nM\ be delfler 
alei> formed *0 u to decoropresv an otKtrurt 
rd blUarv tree. For evampl^ a choJemi* m*r 
be so btense or the pattcnl* coodltlar *0 
ptecariou* that palliatrNe drainage a lu^wr* 
live Raoedial operatiem* arc not erapw)^ 
until definite improvement has been made 
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Short-circuiting procedures, such as cholecys- 
toenterostomies, choledochoenterostomies, and 
hepaticoenterostomies are preferred to exter- 
nal drainage but unfortunate!)’- they cannot 
alrvavs be employed In one instance we en- 
countered such a generalized fibrosis of the 
choledochus and common hepatic duct that 
the formation of an external fistula afforded 
the only surcease from the intractable pruritis 

PRETONTION 

An appreciation that 95 per cent of these ex- 
ternal sinuses occur as unexpected complica- 
tions following operations for gall stones em- 
phasizes the importance of prevention The 
observance of certam accepted surgical pnn- 
ciples will greatly mimmize the incidence of 
these tantalizmg errors 
A The importance of an accurate clmical 
diagnosis cannot be overestimated It is not 
sufficient to know that the patient has gaU 
stones but one should determme whether there 
may be a complicating cholangitis, acute 
cholecj’Stitis, cholemia, or hepatic insuffi- 
ciency To be une-^pectedly confronted by these 
serious complications may necessitate a simple 
cholecj’stostomy without being able to de- 
termine the functional status of the bile ducts 
In 5 such instances the failure to recognize the 
presence of acute cholecystitis before opera- 
tion necessitated conserv’ative operations with 
the result that choledochal stones were not 
discovered and chronic fistulas resulted 
B Adequate preoperative preparation and 
proper timing of all surgical interventions are 
absolutely essential in preventing such com- 
plications The improperl)’ prepared jaundiced 
patient is no candidate for exploration of the 
bile ducts Likewise, the failure to pronde 
ample time for acute infections to subside may 
necessitate palliative measures For example, 
an acute cholec)’stitis usually responds to con- 
servative therapy and extensive remedial 
operations can be safel}’ employed during the 
quiescent phase which would be forbidden 
dunng tlie height of the inflammatory reac- 
tion It IS here that expenence and judgment 
pav the highest returns 

C It IS obligator) that the functional 
Status of the bile duct should be accurateU 
determined before any type of extirpative 



Fig I The gall bladder, cystic duct, choledochus and 
duodeum were all visuahzed by the introduction of 55 
cubic centimeters of diodrast, 70 per cent, into the external 
sinus Note the gall stones partially occluding the onfice 
of the cystic duct, thus interfenng w ith the emptying of 
the gall bladder and accounUng for the biliary fistula 


surgery is undertaken It has been our prac- 
tice to ex-plore the common bile duct if it 
contains stones, if it is dilated or mdurated, 
if there has been an antecedent jaundice, if 
there-is an mflammator)' pancreatitis, and 
ifimable to find other causes for the bilogemc 
dysfunctions 

■While these indications for choledochotomy 
are definite, unfortunately the recogmtion of 
their presence is a matter of mdmdual in- 
terpretation IVhat IS thought to be normal 
by one surgeon may be considered pathologi- 
cal by another It is the border line case 
which gives us the most concern and proxudes 
the most fertile field for errors Visual inspec- 
tion and palpator)’ examinations often fail to 
detect the incomplete choledochal obstruc- 
tions Errors of omission can be entircl) pre- 
vented by the employing of cholangiographic 
studies during the operation (5) If the bile 
ducts appear patent and the contrast fluid 
flows unhampered into the duodenum no 
further ex-ploration is warranted If, how- 
ever, obstructix’e lesions are xnsualized, the 
proper remedial procedure can be emplo-scd 
The diagnostic cholangiograms are accurate 
and gix e the surgeon a sense of secunty 
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SCRGER\ 0\'VEC0LC)G\ AND OBST E T R ICS 



D External listalid can b« pmmtrd 1/ the 
poatopcratlve Hudlea detect prm’ocatl« ob- 
structloQi, thcTcbr permlltioi: immedkte cor 
recthr thenipv Even patient eubnuttiog 
to a cboIec\Ttoitocn\ or a choledodtotoinA 
•boold have a complete cbolangkigrapblc 
itud\ before the draio^ tabes arc vit^rawn 
(6) ^Tien the ducts appear patnlocs the 
drains can be rrmo\Td with Impu nit) Should 
tholofrlcal obstructions be present the\ can 
diap»sedbv the recognltiOT of their Identl 
f\ing characterRUca. For example gaD atones 
cast Incnminatinc Dej?ati\T sbackm” whDe 
blood clots and inspissated ployrs of mucus 
produce pleomorpiuc fiUmg defects which 
float around within the ducts (Fig 0 Pan- 
creatitis exerts a concentric compreaBJonof the 
ampulla of \ttcf so that when the contrast 
flu^ passes throng the narnnred ductal 
lumen it forms a distmctlve thread-like pot 
tern (Fig i) Ctrcinoina of the puncreas pro- 
ducts a slow but progreasi t obstruction of 


the ampolla of \ ater resulting in a trmendons 
dflatalM of all olher segments of the bfltirv 
tracL 3111017 djas)-ncrgu is chaiacteriaed 
by a temporary but complete obstruction of 
the terminal cboledocfaus which ipootaoeoash 
disappears as the spastic contractions of the 
■phhicter of Oddi subside 

WTsco the postoperatl\T cboIanglocTaini 
demonstrate a choledochal stooe attempts 
should be made to dislodge it h\ means of the 
bfllar) flush. Best and iDcten fi) hi\T sue 
ceeded in washing residual calculi from the 
ducts Into the Intestinal tract, therein obnst 
ujff a second exploration The> suggest that 
the sphincter oi Oddi be coiupJctelv reisred 
b) the administration of nitroglyccTine and 
atropine sulfate before the drainage tube and 
chidedochas is IsNagcd with warm oDve ol 
B> these ductal irn^tions they ‘flushed i 
atones” from the cocoroon bile duct into the 
dnodenom and recov'eted them in the feces 
(3) Butsch McOowi ns, and Wallers foOon 



Fig 3 This fistula closed i week after remo\ al of the T 
tube m spite of choledochal stones It is apparent that the 
calcuh are not completely obstructing the duct The 
rapidity i\nth which the fistula healed, the absence of jaun- 
dice, and qmck reco\ery of the patient gave no clinical 
signs of the overlooked stones, this emphasizes the value 
of cholangiograms 


Fig 4 A woman, 76 years o'd, suffered from a perfora 
tion of an acute gangrenous mill bladder A cholecjs 
tostomy with evtracbon of 2 Targe gaU stones was per 
formed Deferred cholangiograms rev ealed an incarcerated 
ampullar stone which was overlooked at the primary op 
eration The resultmg fistula healed spontaneously wnthin 
8 weeks in spite of the choledochal stone 


mg the suggestion of Pnbram, dissolved the 
migrator)' stones by the intraductal mstiUa- 
tions of ether ^\Tule both of these methods 
should be utilized before subsequent opera- 
tions are resorted to, unfortunately they sel- 
dom accomplish the desired objectives We 
have, however, been able to dissolve plugs of 
mucus and blood clots by imgating the com- 
mon bile duct with a solution of the essence 
of caroid 

If conservative procedures fail to remove 
the offendmg obstruction, operative inter- 
vention should be employed as soon as the 
patient’s condition permits It is unmse to 
wait for a permanent smus to form, for fear 
that an ensuing cholangitis, hepatitis, cho- 
Icmia, or hepatic insufficienc)' might compli- 
cate the problem 

CLINICAL FEATURES 

It has been our experience that when the 
cholangiograms revealed the ducts to be patu- 
lous that all external drainage subsided within 
3 dais after the drainage tubes were with- 



Fig s PostoperaUve cholangiograms vnsualize chole- 
dochal stones that had been ov erlooked at the time of the 
primary operation The paUent was not jaundiced, the 
external sinus drained for 10 weeks, then it closed spontan 
eouslj m spite of the fact that ampullar stones were 
present 
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FT* *. tPo«top»rm^ cbatufiatrui r«N dikud l»£>rT im ui cmf^ru etaCncUee e4 iSt 
«( \ ua (or tb« OUTWC sHb 4 m* oM p«M tot tb* aoaiam b. Socw S cell bur Tto 
extstMi dfowynwiju bci permirt ri tiw puawdti* id mhmA jmnhDj far Um diedr«t hn uwi 
Ue ROM lad cKKpe* Dt tb* daDdaoe. Note the tbnad-hU patm cd tbe u^h e( \ t« kkb 
b ndmm cd puienuldi Ttd* patnt *«« dM RnaUid iltrr tf^nctorL an] Um uw Med ro^ 
UMDoidy In iprU; at iFm cboMo^aJ RBcm 

D Eitcnul fistulo can be prevented iJbe 
poitopcnti t itudie* detect pnyvDcatK-e ob- 
Btrnctiotu, thercbv permitticm Immediate cor 
recthre therapy Every patient tubmltting 
to a cholecyatoftomy or a choledochotomv 
thoold hatt a coenpiete cholaogiograpbic 
itud) before the drain^ tobe* are mtbdiavn 
(6) ^Tien the ducti appear patulous the 
drains can be remotrd wim lrapimh> Should 
pathological obstructions be present thc> can 
be diagnoeed b) the recognitiOT of their Identl- 
fying diaractcnsUca. For eiampie, gaD stones 
cast Incrinimatinc negabve ihadowa while 
blood dots and inspissated plun of muens 
produce pleomorphic filling defecta which 
float around within the dacti (Fig i) Pan- 
creatitis exerts a concentric compreasioo of the 
impulla of \ ater so that when the contrast 
floid passes through the narrowed ductal 
lomcn It forms a distinctive thread like pat 
tern (Fig i) Caraooma of the pancreas pro- 
duces a slow but progic M i\~e ohstruetKm of 


the ampulla of V atcr resulting in a treincndoui 
dilatauoQ of all other legmcnts of the bflcan 
tract- BDiary d\'ar\’neTgi4 Is cbaractcrixed 
by a temporary but complete obstruction of 
the tenni^ choledochos which spootiueouilj 
duippeart as the spaadc contractions of the 
sphincter of Oddi subside 

When the po«trperati>e cholangiogiams 
demonstrate a choledochal stone attempts 
should be made to dislodge It by means of the 
bOiaiy flush Best and Hicken (3) haye soc 
ceeded In washing rtsdosl cakuU from tfie 
ducts Into the internal tract thereby obrist 
mg a second czploratioa They suggest that 
the sphincter of Oddi be coinpletelj rctawd 
by tbe adminlstritioD of nltrogljirtrinc and 
atropine soliite before the drainage tube tod 
chrdedochni fa lavaged with warm drye ofL 
B> these doctal m^boos the} ‘flushed i 
stones from the commoo bOe duct Into the 
duodenum and recorered them in the feces 
(3I Bntsch McGowans and M alien foOow 


hicken, white, coray external biliary fistulas S 3, 


saline, it may become clogged Likewise, if 
the secretions are mucoid or hemorrhagic thej 
tend to obstruct the tube and inhibit free 
drainage This can be prevented by filling 
the T tube with a solution of the essence ot 
caroid which hquefies the clots and dissolves 
the mucus As soon as bile is detected m the 
stools, the drainage tube can be clamped so as 
to force this essential secretion into the duo- 
denum If the flow of bile is sluggish the ad- 
ministration of dehydrochohc acid acts as a 
cholagogue thus producing an effective physio 
logical biliary flush Should there be a spastic 
contraction of the sphmcter of Oddi, this may 
be supplemented by the use of nitroglycerine 

and atropine sulfate , j * u 

How long shall the common bile duct be 
drained? Cholangiography affords the only 
accurate answer to this question When the 
cholangiograms demonstrate the bile ducts to 
be patent then the drainage tubes can be 
safel)' removed Should there be a residual 
pancreatitis or cholangitis, the external drain- 
age must be continued until these inflamma- 
torjf reactions have subsided (Fig 7) 


with a draining sinus for 36 months Po 
operative hemorrhage accounted for i 
death but this was before vitarnm K therapv 
wi fully understood Pylephlebitis, biliao' 
peritonitis, hepatic, subhepatic and sub- 
phrenic abscesses likewise exacted their toll 
It IS evident that the majority of these corn- 
phcations could have been prevented by timely 

surgery 


SUMMARY 

I Twenty-three cases of persistent external 
biliary fistulas arc presented with particular 
reference to etiology, prevention, diagnosis, 

^"2 ^NmeTv-five per cent of these fistulas oc- 
curred as complications following cholecystos- 
tomv and cholecj'stectomy 

n The failure to remove all the gall stones 
at the primary operation accounted for 88 per 

cent of the fistulas , , , , t 

A The indications for and the technique of 
preoperative, operative, and postoperative 

cholangiography are presented 

c The diagnostic and therapeutic value of 
^u^ioncTirKTrams IS emphasized by case pre- 


RESULTS 

Twenty-three patients with external biharj'^ 
fistulas underwent 28 separate operations 
with a mortality rate of 26 per cent It was 
interesting to note that in 16 private cases 
there was hut i death, 6 per cent This does 
not mean that the charity patient does not 
receive the same conscientious treatment as 
the pnvatc client but rather that the former 
neglect to seek early therapy because of eco- 
nomic embarrassment 

An analysis of the causes of death empha- 
sizes the dangers of late complications One 
patient, having had a fistula for 11^2 years 
and persisting jaundice for 6 months, died be- 
cause of hepatic shock incidental to an ex- 
tensive cirrhosis Carcinoma of the liver 
proved fatal to i ^\oman vho had suffered 


sentations 

6 The surgical and postoperative manage- 
ment of the various tjqies of biliarj^ fistulas is 

given 
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TESTICULAR BIOPS\ 

FURTHER STUDIES IN MALE INFERTILm 

CIHRLES W CflARM M D nd DAHD R. MFRA^NZE, M 0 


PblUdtlplua 

I \ n>40 one (i) of ui rcportwl ttodm on 
(atloikr btopsy and lU application In 
the diagocm* of male Infertflity Thu 
proccdarc cooriats of the rtmo\**l of a 
minute piece of ttssuc from the penphet) of 
the te*tu through a traafl {qchIoq in the 
ecTOtum- It b a simple innoaiotu procedure 
and may be perforroed In the ofhee under local 
aneatheiia. lo our expeneoce there havr been 
oo uodealrable after-iffecta, evers patient re- 
•uming hb OKial actliHty the aert da> 

WhDe the performance of biopt) was at 
hrat Umlted to iccftance* of a f ooapermla, ft 
Booa occorred to us that thU procedore could 
be utilued io patients with am tj-pe of sper 
matoaoan defideoev whether it be JDorpfao- 
logioU or □umericaL Tbe more biopxies per 
formed the better we appredated the hi 
penorltj of this method mtr any other 
procedure*. The two oWe/ methods avaiTahJe 
todai are aspiration of the teatli aod tbe 
mamiold biohwcal itudles of the e^acoUte. 
Testicular aeration ei-ea when apennato- 
zot are obtained pin roerd) quantltatiw 
data and b i*a]uabTe onl} In the differential 
dognoau between obatructh'e and nonoh- 
atructiiT axoo sp en m a. In the studi of tbe 
ejacubil* finding of a large percentage of 
aboonnall formed ^rmatoiDa pointj only 
to fault) fpennatogeneau Both these oM*t 
melboda henrever fall lo jp < Infonnatlcm 
regarding the nature of the rntniuic ieskm m 
tbe setrunfftren}* tnbule*. The uiHght into 
actual pathopeocju, as re ralod b> testiculai 
bfop*\ 13 fn OUT opinxKi, the rinr 7«a nvn In 
a thorough slodv of male InfertlUt) 

The present scoea of testicular bwprie*. 
perform^ as part of tbe ttudi on male* with 
reduced feniht^ number* 05 This senes 
comprise* a \-anel\ of patbolofical type* In 
eluding Instance* of both tcstkukr under 

rr»«Hhr .ln art»wWjWrrotaPf 

•i S* UowK Wma Hosrtit, 


Pmwjdr* 1 

devciopment resulting from a congenital 
cndocme imbalance and testicular depmer* 
lion of a normalK devtioped tcitfa brought 
about bv mftamraatlon tone nroerwes or 
pwt pubertal endoenne difturhajim. An 
analyn* of the findmj:* iodiciitf* that thrw 
two leoons can be differentiated by the dal* 
obtained throogh testicular Wop*> and that 
thb differcntlatian a* will be shown (3 of 
utmost importsnee In detenninhig tbe prog 
oo*is and type of treatment Lest tbe liijec 
tion be raJ*^ that the tissue obtained through 
blopiy mac not necessarfly be rrprescnUthT 
of tlu eolire gland it tbtrald be pointed out 
that large sertions of normal testb obtained 
at aatopsT done hnmediateiy after death sbow 
a gcDeral uniformity of the seminiferous 
tubole* (Fig i) and also that sectico* oi 
biopsies from different portions of tbe same 
tesds obtained at intervals of 6 weeks show 
almOar pathological prxeca throughout 

THE KOaUAL SEJUJCTtlOCrB IXTBOLE 
A CTO** section of a le»ti* show* two div 
Ijnctlv diJJcmit t)!** of tiatoc the *«n( 
ulfcitnis tubule*, L which spermatogcoeii^ 
lakes place and the interstitial tlnuc whkh 
contain* the ceil* of lc}Tbg In the semi 
mfetou* tubules the *QCcad\‘e phawi of 
roeTTOalogenesi* arc arrai^ed according to « 
deffmte *equcnce The y oungest and Je*»t 
developed ccCi are situated on the baaemeot 
membrane of tbe tubule, the membran* 
propria, while the raatore forms arc mom 
CTQtrall) located Accordingly tbe fpermsto- 
gooia, the celli In which spcnnatogtiiesli 1*- 
gio*, and the next geoeratJon, the primary 
apcnnatocyte*, reraaia In tbeir early growth 
pdiase* adjacent to tbe bosemeot membra^ 
Adv-ancing toward the center the pcrm tiy w 
sectmdsuy ipcnnstocytc* are seen underpang 
division and foither drvtlopoicDt The ne tt 
layer of cell* b co tn p eaed of grerapi of sperm* 
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Fig I Typical portion of testis, removed at autopsy 
immediately after death, illustrating uniformity of tubules 
(X 60) (Formalm fixed ) 



Fib 2 Normal seminiferous tubules Note presence and 
regulararrangement of vanous generations of spematogenic 
cells Membrana propna of normal thickness (X IS° ) 


tids Fmally and innermost, one sees groups 
of immature spermatozoa (Fig 2) 

In addition to these spermatogenic ele- 
ments, the semmiferous tubule shows another 
type of cell, the so called cells of Sertoli 
These are slender, columnar elements stand- 
ing upnght on the basement membrane and 
spaced at fairly regular intervals They are 
presumably supporting elements, though some 
consider them capable of developing, under 
certain conditions, into true spermatogenic 
cells 

The wall of the semmiferous tubules, the 
membrana propna, consists of thm collagen- 
ous fibers and a delicate elastic network, and 
vanes m thickness from 3 to 6 microns The 
interstitial tissue— the tissue between the 
tubules— consists of thm collagenous fibers, 
blood and lymph vessels, nerves, and several 
varieties of cells — fibroblasts, resting wander- 
ing cells, mast cells, embrymme perivascular 
cells, and the interstitial cells of Leydig which 
are believed to elaborate the internal secretion 
of the testis 

Occasionally one notes semmiferous tubules 
showing degenerating spermatogenic cells in- 
\ ohnng all generations, particularly spermato- 
cy tes and spermatids Such degenerating 
cells lose their connection with the rest of the 
epithelium, are cast off into the lumen, and 
disintegrate into granular and fatU debris 
Tubules exhibiting such degenerative changes, 


if not excessive, need not be considered patho- 
logical, especiaUy if they are surrounded by 
tubules with normal spermatogenesis m full 
progress 

the pathological seminiferohs tubule 

Careful study of the 95 testicular biopsies 
herein reported revealed that the pathological 
changes, although varying considerably m de- 
gree, could be separated into two distinct 
typ^ (i) mtratubular— those m which the 
degenerative or developmental lesion is con- 
fined solely to the semmiferous tubules, and 
(2) pentubular— those m which pentubular 
fibrosis, either inflammatory^ or replacement, 
IS seen m addition to the mtratubular lesion 
Of the 95 biopsies 16 showed normal sper- 
matogenesis Of the 79 remaining, 51, or 65 
per cent, showed moderate to marked pen- 
tubular fibrosis, while only 28, or 35 per cent, 
showed a normal amount of pentubular con- 
nective tissue despite definite damage to the 
tubular epithelium 

Type I Inlraiuliilar lesions The patho- 
logical changes confined to the tubules have 
been found to vary m seventy from simple 
desquamation of the innermost lay^er of cells, 
the spermatids, to more severe degeneratne 
changes m which both the spermatocy tes and 
spermatogonia are mvoh cd or, finalb , to a 
stage m which the tubule consists of merely a 
single layer of undifferentiated cells appar- 
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Fig 5 Case 3 Secbon from stilbestrol induced degen 
eration Tubules are lined b) only one or two layers of 
healthy cells and display central necrosis Note interstitial 
edema and absence of pentubular fibrosis (X 150 ) 



Fig 6 Case 3 Section from same patient as m Figure 
5, 2 months after cessation of stilbestrol, shoinng rcston 
Uon Regenerative process proceeding, but not yet com 
plete Note focal fibrosis (X 150) 


Case 4 Tubular underdevelopment and degen- 
eration without fibrosis S G , aged 29 years, dis 
plated manj of the stigmas of hypogonadism He 
shaved his beard once a week He had trochanteric 
obcsitv, with a prominence of the breasts and ab 
dominal fat The penis was small, the testes meas- 
ured 2 5 by 15 centimeters Semen examination 
revealed azoospermia (Fig 7) He received intra 
muscular injections consisting of 40 milligrams of 
testosterone proprionatc and 120 international units 
of equine gonadotropin weekly for a period of 4 
months Re examination revealed no change in size 
of testes, an increase in size of penis, with normal 


libido and potentia There was no improvement in 
the semen (Tig 8) 

Type 11 Peritubular Jibrosis The presence 
of pentubular fibrosis is indicative of either 
the end stage of an mflammator}" process or of 
a severe degenerative process which has pro- 
duced, in addition to epithebal damage, an 
infolding and thickening of the membrana 
propna, a shrinkage of the tubules, and sub- 
sequently replacement fibrosis Such pen- 




r Ln<Ki 4 Section from pvtient with hyTWgomd Fig S Case 4 Section from testis of hv pogonad after 
ism Marked underdevelopment Note small size of treatment with testosterone propnonatc \o increase m 
tubules No pentubular fibrosis (\:5ol size of tubules or in the number of epithelial lav ers Note 

CTb^ ii ucua ti«<1»uh tomuim ) \ii other ii ue- cicepi Ui»t uled appearance of necrosis and its sunilantv to stilbestrol 
in iiturc I «cTt LvKi«iih a modiStj ( Bi vicCIuhe) K ouin nolouon induced necrosis of Figure s (X150) 
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Hr « Cue j Sectkn (ras tettk tfanrlM tfaf tur v 
tko loOovisf B}M(] u) bliMaiery p j r um ^ Note amS 
detmnted tobiiln, tUcLtfiiat of Brioinat prof^ ud 
pntuAaW &ibnm teoe. (X so) 

tubuljj fabrosu must oot be conluieti with the 
ipnirent inoease io the number of Ictentitud 
ceUi of LeiTiif— * phcoofoecwQ by « 

reUdN'C reduction m the tht of the taboW 
The {mportince of thh peritubnlir fibrosis b 
thjkt it signifies sn accompanying iav'dlN-ement 
of the mexDbrvis propria ad)acest lo tbe 
mother cells, the tpermatogoola, and knpilea 
pice%'iota ln|ur) to them The degree of peri 
tubular fibrosrs wiea from a sim^ thiaeo- 
log of tbe oiMDbraxia propria to Instaocet (o 
vhlch the nbrous rmg ts as thick as tbe tabule 
lUelf In the most sthanced casea, fibrocu b 
represented b> actual scarring with complete 
obliteration of the tubules. 

It b of the utTTWst unportaace to note that 
fwt one of the patients with pentubular fibro- 
sis, cNtQ of the mDdest decree rrspooded to 
the administration of equine gonadotropin 
The 3 cases died are selected frociagroupof 
51 ibomag tububr damage assodalcd with 
1‘aiN'irv? degrees of pentubular tibrosb. 

C*ix s MOd i fauki (isnuje »»*oci«ted »Ith 
jnrtiaUsed p«it bukr fibrcirfi. D L tfed S 

jesn, ibcmcd no crideocc of endoerfBe distnrbaDcr 
U (s ao hat A erf ptin of wrIliD* of ibe tc»lek 
w er e Dormai lo paipalMO. T Ul loctTB cotuii 
u IS 6^000,000 Wilis 4 p«rT cent aimormsJ foeitt* 1 
wJdiUxt t tlw iiiuTO«cop»c ptrtare tiffr vas »bo 
fX’ju evidmet of pwwcs m£sBsni«tJoci o< tk 

trM«^ At Woj» lie f scTsf t»\ cr» of tie serefotn, 
psnicuijjiy tie pariefii bjer c/ tl»e to r* Tsainsla 

testiv, *crt thkkeoed, sod there »» so escess of 


hidroctk field preseiL Tbe adiainMrttkxi of 
equine fOMdotrofrfn f iW t peisdafe y duriire 
In tie soBeTj picture (n* 9) 

Csaa 6. Seim m War daouae seawBpaaW br 

feaerallsed peritsbolir £beo<* pertiJ ofalitm 
tioo. A.L seed i^nus. esbarflcdHM Udl. mir«i 
evenljr dKrfbated oberity Ife f» do ihtory trf 
tcatSctiLi dl*r«*e B<«al ojrtaboGc m —4, 

Roealcmocraja of sdla torcka aornai The 
testis u aonnal. th Wt definltd> redoerd b 
•ue Dufinf tbe periormi ce of Icktfciik bip-y 
(nrsi erfcksce of pmloBs bSammstwB nsnra 

OIL On tie left ride tie l»o Ujert of tbe Rmka 
TSflnatis testis were nfi sc tnst. Snoes tnaunlostioo 
rertaled total of 9,000,000 fperttalotoa li jS 
pcrcmtsbooniultonnf, nhlcb asdoabtetOyoritta 
led In tie riffat testn. Tresuseat «ltb eqcuBe 
fooadotiofiffi fsjied t prodocc isy ebsnae b the 
•emea (Fif. 1 ) 


coaaEiATiCCT or TtmcuiAti Biorsir asd 
arruCT stxjoy 


The correlaboo of tbe semen findings and 
the hbtolopcal pattern of tbe biopsy was u 
foUowa 

Of 76 palleul* with obgoxotMpm n k, tbe 
bto9s> and serDen spe om e u examinations 
agiw to 66 or 87 po cent of the ig patients 
aithaxoonrmu tbebiopayandsementpec 
men exareinabons agreed in jj or 68 per cent 
In tbe group with oUgoaxspennu the dis- 
crepancy In 1 j per cent of the cases does not 
represeot a perrrolagc of error id the bter 
portation of the bi^> or sanen fifttiiagi 
jHieae cases, wc beflefe arc Instances of 
ol^Qjoospennia srith normal spermatojeft 
eris ID whom the lesson b confined to tbe 
e/aculatory ducts and is obslrocti t in Datore 
Tbej are alwap aswxdated withprostabc and 
setnfaia} ralcular Infcctioa. Tbe sauen ti 
reduced In -olume cootaiaa a Urge number 
of pus ceUs, and tbe ipennataaoa t&pUy rrU 
tixefy oonnal taorpheioc In the group wfti 
axDo^jcrmbi the oisa g i ceme n t In 33 per cent 
(1, of course confined to those cases 10 whxi 
snmnatogcncals b uonnal and in *hkh the 
oiwrwth-e lesion in most cases, b more an- 
pareot Of the 6 cases, 4 bad bfbteral ob- 
ilractionof the epididNmb and shad complete 
obstructson of the ejscuUtorv ducts aitb 
aspermia. 

EVAiCATlO* 


ItTieo this stud) aas begun ft was bemed 
that a careful analysis of the testlailai bkp- 
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sies would lead to a correlation between histo- 
logical findings and specific etiological factors 
It soon became apparent, however, that the 
pathological changes observed in the biopsies 
had no specific relation to the causative agent 
It was found, moreover, that the presence or 
absence of peritubular fibros^ was~a most 
valuable differentiating finding Thus, no 
fibrosis was found in-any of "tEe clinical en- 
tities assoaated with underdevelopment of 
the testes, such as m the pituitar^r-gonadal de- 
ficiencies, m primary hypogonadism, and m 
cryptorchidism Such testes uniformly showed 
tubules smaller m size than normal and lined 
by mcompletely developed or imdifferentiated 
epithehal elements On the other hand, the 
acquired degenerative lesions, such as those 
due to toxins, mflammations or postpubertal 
endocnne disturbances, almost mvanably 
showed some degree of peritubular fibrosis 
The only exceptions apparently occurred in 
the mild cases of tubular degeneration, and m 
the very acute instances which did not, there- 
fore, represent end stages An example of the 
latter is the mjury produced by stilbestrol 
(Case 3) Such cases are especially interestmg 
m that they illustrate clearly the regenerative 
potentiahties of the testes, when the toxic 
agent is removed or a stimulating remedy is 
introduced The authors believe that if the 
stilbestrol had been admimstered over a suf- 
ficiently long penod of time, tubular damage 
would have become so extensive that shrink- 
age would have occurred, generalized replace- 
ment fibrosis would have set m and regenera- 
tion would have been much less m evidence 
As a matter of fact some parts of the section 
showed areas of focal fibrosis 
The evidences of tubular degeneration in- 
duced by the adrmnistration of both stil- 
bestrol and testosterone propnonate in our 
cases are fairly conclusive It is clinical con- 
firmation of the findings of several mvesti- 
gators who demonstrated tubular degenera- 
tion following the administration of a variety 
of androgens m the experimental animal It 
IS especially significant that in our case the 
testosterone propnonate produced degenera- 
tion of the seminiferous tubules m a hxqio- 
gonad, one m whom male sex hormone therapj’’ 
IS indicated according to our present concepts 



Fig 10 Case 6 Section from left tesUs shoiiong destruc 
tion of tubules mth replacement fibrosis (X 150 ) 


One point that deserves re-emphasis is that 
the pathological process m any testis is fairly 
uniform throughout and that a small specimen 
removed at biopsy is almost mvanably repre- 
sentative of the entire testis It is not un- 
common, however, to find different degrees of 
involvement in the two testes even though 
the etiological agent is identical m each case 
An example of this is the patient m Case 6, 
in whom the left testis was almost completely 
fibrosed, as demonstrated by biopsy, while the 
nght one was severely and irreparably dam- 
aged by fibrosis of similar etiology but was 
still sufficiently spared to produce the sper- 
matozoa found m the semen It is interesting 
to note, however, that this patient’s semen 
contamed 58 per cent abnormall}' shaped 
spermatozoa 

It has not been sufiBciently stressed that 
the majonty of males with reduced fertility 
who are almost routinely treated with some 
type of endocnne product, do not show any 
clinical evidence of endocnne disturbance 
Nor do these patients show any evidences of 
endocnnopathy when studied by the available 
laboratory procedures, such as basal metabolic 
rate, roentgenogram of the sella turcica, and 
unnarj^ and blood levels of androgens and 
gonadotropins There is, moreover, no logical 
justification for concluding that these patients 
have an isolated endocnne dj sfunction of the 
seminiferous tubules The observations in the 
present series of 95 testicular biopsies lend 
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addillonil juppott to tlie ctmtcnlion tii»t the 
ffreet me}ont) oI thne toticuUr leiiotu are 
degcneratlxT aiid axe for the mo*t part, doe 
to local or distant inflammaton or toiic 

& rDce**es Since no endocrine Imbalance «t 
ta, such Bcmlniferoui tubuki cannot be ex 
pected to respond to codocrine thrrapj 
It is not pocdbie at the present time to dc 
termlne the specific etfcilogj- of the lestoos In 
the teminiferoui tnbolei. Sbce moit of the 
infiaimnatory and degenerative changes occur 
insldiousl} , the characteristic signs a^ s>'mp- 
toffis of inflammation are lacUng and thie pa 
tlent tisaal}> gi\'ei no history of such a 
complication (see Case 3) It may be pointed 
out moreow that tbese nonendocrine degen- 
erative changes ha%’e been lecogniied before 
in autops} material and ha\‘e been reported 
upon bv a considerable number of tn\'esti^ 
tors. Berbench and JafTe report dcg eD cr a tn-e 
leuocB in\'ofving the semmi/erous tnboles in a 
large perceotage of men who cootracted a 
great ^1I^etJ• of acute InfectloGS. Oberdorfer 
report! degeneration of letnlmferoos tobulea 
m e\'eT3 Gemuin aoldier (h-ing of influenta In 
1918 srbom he eiamioetf at iatops> He 
stresses an Imponant concept with whkh we 
are In complete agre em ent, namely that aJ- 
moat all Inflammatory IcsIods In'nilTiDg the 
seminiferous tubules begin in the encibelUl 
itructoje oi the tubules and that the peri 
tubiilar fibroili, though prominent is alwaj's 
secondary aod indicates epitheUal damage as 
welL A large \'aiict) of dbeiscs may produce 
bematogenous lesions. Some of thw pro- 
\-ocati\e ailments are Djibold, parali'pbold 
mumpa, diphtheria, scarlet fever rttioia. In 
flncnxa tvphui fe%Tr tonnllJtls glanders, 
pneumonia, malaria, gout, rbnunatlc fever 
furunculosis, osteomy^bs, cbdeoftitlt, ap- 
pendjQtu, and localised focal infections with 
p\'Dgemc organisms. 


nrmjiA«Y axd coMitirncrys 

I Testicular biops> b an Innocuous pro- 
cedure no more dbabhag th«n » Rubin test 
b the female, and should be cstahlbbed u a 
rootlne procedure in the studi of rrml. in 
fertlUt) 

s Tbc faflore of tubular development h 
indicated hbtoloricslh bi the presence of 
small tubules whkJj are filled with undlffeT 
cntlated cell forms. Pentubular fibroai b not 
present 

3 Degerteialive lesions. If acnle are recog 
nixed In testicular biopsies b) the preserice of 
nccrosb and desquamatioa of the tubular 
cpItbeUmn. If the lesfoos are of kmg stand- 
ing perirubular fibrous b a dbtioct feature 
and signalixes either the end stage of In- 
flammatory procrsi or the replacement fibrosa 
which results as a axuequence of ahdnkage 
of the tubules. 

4. The presence of peritubular fibroib mg 
gests severe damage to the youngest cpitheiial 
ceUs of the tuboW probabb ^ecti^ their 
regeaeraUve potestlthtles. 

5 The idfflimstratioQ of let hormooes, 
either sdlhestrol or lestosterooe proprionate, 
induces tubular degeneratloQ both in tbe 
b\*peTseiual mate and in tbe hvpognaad. 

6 The majority of male patmti with rela 
thT mferlflitN have no endocrine daturbanees. 
Their aemen defidenaes are tbe result of de 
generative Jesions of the ieininifeTDus tulwlei 
caused by other reponal or constilntiooal 
inflammatory or toxic proersms. Endocrine 
therapy b not Indicated In such loitances. 
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SOME MODIFICATIONS ON THE ASEPTIC DOUBLE 
VALVED TUBOGASTROSTOMY 

JACOB A CLASSMAN, M D , M S , Chicago, Illinois 


S INCE the publication of a former paper 
entitled “A New Aseptic Double-VaKed 
Tuijogastrostomy” I ha\e had man\ op- 
portunities to obsciA'e and to stud\ the 
technique cmplo\ cd b> a arious surgeons who ha\ c 
been kind enough to tr\ this method Often it was 
noted that, when placing the pursestnng suture 
around the base of the diverticulum which was 
formed In traction on the antenor rvall of the 
stomach, the operator attempted to make a per- 
fect circle In other instances the surgeon need- 
Icssh ligated gastric \essels and cut into the 
gastrocolic ligament tomobili/'epartof the greater 
curaalurc and c\cn the posterior wall of the 
stomach so as to achieac such a circular purse- 
string suture in the seromuscular laaer Indeed, 
the diagrammatic sketch in m> earlier paper did 
illustrate a circular stitch, but 1 ha\ c since learned 
b> further e\pencncc that an irregular circular or 
c\cn an o\al shaped purseslring suture, when 
tensed finalh to the proper degree of constriction, 
forms a ducrticulum which is entircK satisfac- 
tor\ This modification of m\ method, made pos 
Slide because of the clasticite of the stomach wall, 
eliminates the ncccssite of infringing upon the 
gastric \cssl1s at the greater and lesser curaa- 
turcs Before the second [lurscstnng suture is 
applied in the creation of this di\ erticulum, the 
Hiibcock forcc/>s is released mil reapplied to the 
I>oiiU selected as the final apex 

It IS obaious that when tlie operator tenses the 
inirsestring suture the stomach wall nearest to 
the sliding knot suffers the greatest amount of 
tension and constnction This is axoidcd bx in 
trrulucing a pursestnng suture xahicli is “back 
stitched after ex erx fourth stitch IS tensed until 
tlie base of the di\ erticulum is completelx cn 
circled Tins preciution imparts relatixclx equal 
ti nsion and constriction to all iKiints and prex ents 
undue cnisliing at anx one point 

Numerous requests Inxe lieen roceixed bx me 
to explain win ] chose to include : xalxcs in the 
tulKigastrostonn During the dcxclnpmcnt of the 
tfihniqiic It xx-as lound that food setilmg alone 
the greater curxatiire and exerting a eloxx-nxx-ard 
pull rendereel the lirst xalxc shghtlx incompetent 

ir -xtSflx ( <lrja- of Xlr-'ic-T I ni 

'S— V fl It t-s 1 


Therefore, a second xmlxe was introduced, distal 
to the first, and x\-as found to be unaffected bx the 
weight of the feeding Howexer, in those in- 
stances in which there is not enough stomach v all 
to make a dix erticulum that would permit the 
formation of 2 x'alx'es, a method xxliich includes 
but one valx e has been dex eloped and tried bx me 
and It has proxed competent in prexenting leak- 
age of the gastric content, both in animal experi- 
ments and on human subjects The technique of 
producing an aseptic tubogastrostomx xxith such 
a single x alx c is as folloxx-s 

1 With a Babcock forceps, traction is applied 
upxvard until the stomach xxall is conxerted into a 
cone shajied dix erticulum 

2 A pursestnng suture— of braided silk, or 
No 2 chromic catgut— is carried through the 
seromuscular lax cr at the base of the dix erticulum 
in the manner indicated in Figure i, \ 

3 The Babcock forceps is released and reap- 
plied to a final apical point on the dix erticulum, 
and a second rc-enforcing pursestnng suture is 
inserted about 4 millimeters aboxe the first (Fig 
1, B) (In a personal communication, L Anns 
suggested placing the second pursestnng suture 
midxxax between the first and third) 

4 Then a third pursestnng suture is inserted 
about I centimeter aboxe or peripheral to the 
second 

5 Lcmbert stitches arc nox placed in the scro 
muscular laxcr at nght angles to all pursestnng 
sutures (Fig r, C) in sufTicient numbers to en- 
circle adcquatclx the base of the partiallx con- 
stneted dixertiuclum The Lcmbert stitch cm- 
ploxcd here is somexxhat modified, that is, the 
suture IS inserted almut S millimeters Ixclox the 
first pursestnng and earned to a ixoinl about 1 s 
centimeters liexond the second 

6 Interrupted seromuscular sutures arc in 
serted in the antenor xx-ill of the stomach at 
l>oints supenor, infcnor, and lateral to the base of 
the tubal projection in order to fix the stomach 
w-all to tlie pcntoncum and po-tenor rectus 
sheath(Iigs ; DandF) In a similar manner tin 
tulic Itself IS attached to tlie anlcno'" rectO'- 
shiath 

T \n ofiening into the ajKix of the tube bx 
means of cautcrx max l>c made anx time from the 
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farthest from the site of lesion, that is, as far from 
the cardia as possible without encroachmg upon 
the pylorus The rationale guiding here is based 
on the assumption that the farther removed the 
gastrostomy site is from the mahgnancy, the 
longer it will take for the cancer cells to spread 
via a contiguous route to the tubogastnc mouth 
and involve its lumen In those few instances 
of carcinoma mvolvmg the lower third of the 
esophagus as well as the cardia and fundus 
of the stomach, the procedure of choice is jeju- 
nostomy 
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NINE YEARS’ CLINICAL EXPERIENCE WITH STEEL WIRE 

AS A SUTURE MATERIAL 

GERALD H PRATT, M D , F A C S , New York, New York 


O PERATIVE success depends upon 
I mechanical technique, asepsis, and 
' wound healing and despite the ad- 
vances in laboratory and clmical re- 
search, little progress has been made m under- 
standmg or improving this latter fundamental 
operative requisite While the necessity for 
anatomical reapposition and a minimum of 
trauma has been stressed, these requirements 
in many mstances are imperfectly practiced 
In the utilization of sutures and ligatures, the 
advance has been particularly slow Such im- 
portant matters as the selection of sutures 
have been left to the hospital purchaser, and 
the note on the operation sheet “routine ab- 
dominal closure” is an admission of content 
to follow out-dated and traumatizing methods 
of ligation and wound suturmg The publica- 
tion of 126 articles on sutures and ligatures in 
the last 3 years is a more encouraging indica- 
tion of the awakening to the responsibility 
for this important portion of the operation 
Ligating and sutunng necessarily are as old 
as surgery Not only were nonabsorbable su- 
tures used, but catgut was described by the 
Arabian Rhazes, who wrote in 900 A D of the 
stitchmg of wounds with strips of sheep m- 
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testines We know that Galen used catgut m 
addition to other sutures, but it was i8i6 be- 
fore Physick demonstrated the absorbability 
of this matenal With Lister's discovery of 
the way to stenlize catgut, m 1869, this sutur- 
ing matenal became the popular one The 
strands were heavy and the needles traumatic, 
and even such a technician as Kocher re- 
ported an infection incidence of 70 to 80 per 
cent with this suture matenal These infec- 
tions led to his adoption of the silk suture 
which Halsted popularized after observation 
of Kocher’s expenence with the silk suture 
technique This silk suture school has per- 
sisted in many places to this time With the 
advent of the so called modem surgerj'^, where 
stress was placed upon speed, catgut had a 
rebirth, and it has remained the most widely 
used suture matenal to this day 
At the Babcock Chnic in Philadelphia, dis- 
satisfaction with the serum collections in clean 
wounds so often manifested after closure with 
catgut, stimulated an effort to find a more sat- 
isfactory suture matenal From 1931 to 1935, 
such matenals as cotton, hnen, silk, Japanese 
and American fishhne, silver and copper wires 
were utilized with varying success Silk in the 
clean cases, m which the necessary finer in- 
stmments and technique were employed, was 
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Fig 3 a, Illustrates the frequent strangulation of tis 
sues in the use of absorbable sutures, strands are heavy and 
the swelling causes more necrosis Tissues should be bghtly 
approximated — as shoira m b, in which fine steel wire is 
used c, Demonstrates tymg technn^ue — first knot 13 tied 
loosely and a half turn made to hold it After square knot 
IS complete the ends are cut short and turned under 

stances similar to those in which the sutures 
are to be used Preparations and solutions or 
suspensions of the suture matenal have the 
disadvantage of presenting the matenal to the 
host in an unnatural fashion Sutures, them- 



Fig 4 Compound fracture of tibia and fibula with large 
skin defect Prcnous fracture had occurred at same site 
and 14 operations had been done for osteomyelitis of this 
*eg Bone union was effected and a skin graft applied 
\N ire sutures only were used 



Fig 3b 

\U \ ^ 

Fig 3c 

selves, inserted in the human exactly as they 
will be presented m the wound closures, is the 
ideal way to test for the body’s response to 
these foreign matenals 

The author, under Dr Babcock’s direc- 
tions, implanted some 750 sutures of differ- 
ent matenals m surgically prepared areas in 
125 patients to learn the reaction of the pa- 
tients to these matenals Sutures of plain 
No I catgut, chromic No i catgut, silkworm 
gut, alloy steel wire, silver wire dermal, and 
vanous types of fishlme were inserted through 
the skm m different areas of the surgically 
prepared field and gross, bactenological, and 
at times pathological observations were made, 
at 5 day, 7 day, 10 day, and 14 day mtervals 
The report of this work has been published 
previously (Babcock, 1935) but in every m- 


■ 1 
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Fig 5 Steel wire which was remoied after 4 months m 
compound fracture Ubia and fibula Notice how shinj 
and noncorroded the sutures are Bone umon was com 
plete 
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Rtitftcton In other ia<t>ocw. In whldi 
•epcis ra pment, the rsoitm^ fteuces nude 
it moft iffldesiraUe The fabUflf«. Ete otyit 
aild •ome CDttOQ mould absorb fluid ieogthes 
and tveO vith ioeriubie teosOe ireakoufig 
SOver wire m admirably emploj-wl by Sima 
in bit dosures of irtfcongbitl flatol^ had 
the dmd^mtage of breaking on the knot and 
ita onlatxm aubcutaoeoualy left a dbcolora 
tKm 

In 1933 the firat alb} atcd wire wai etn 
plo\-ed at the Babcock CUoic and a thoroogh 


bi*TatigiUoci and dinfnl atudy vm unde 
In rev wUi g the irork on tutnre experinxnta 
ooe la co a fro ated with the eoaflicting reporta 
baaed on resolta of neiHy Idesbcal iamUga 
dona. Ihoe atudSea wert ba«d oa aniiw 
w o r L AilfaDogh animal eapenmentadoca are 
oecetiary thereaultaarcfrequait)} ftlladoos, 
and pro and ens bterpretaUooa mar be made 
at times fnxD the aame reaalti. It a oui cno' 
lentlcm that uperuDcnU to demooitrate ten- 
fJtuation and aOeridc manUeftations to an 
tores aboald be condocled under araun 
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Tig 3 a, Illustrates the frequent strangulation of tis 
sues m the use of absorbable sutures, strands are heavy and 
the s« ellmg causes more necrosis Tissues should be lightly 
approximated — as shown m b, in which fine steel ware is 
used c, Demonstrates tying technique — first knot is tied 
loosely and a half turn made to hold it After square knot 
15 complete the ends are cut short and turned under 

stances similar to those in which the sutures 
are to be used Preparations and solutions or 
suspensions of the suture matenal have the 
disadvantage of presenting the matenal to the 
host in an unnatural fashion Sutures, them- 



I ig 4 Compound fracture of tibia and fibula with large 
•^kin defect I’rei lous fracture had occurred at eame site 
and 14 operaUons had been done for oste-ome clitis of this 
w union was effected and n skin graft applied 

W ire sutures onK were used 
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Fig 3c 


selves, mserted in the human exactly as they 
will be presented m the wound closures, is the 
ideal way to test for the body’s response to 
these foreign matenals 
The auttor, under Dr Babcock’s direc- 
tions, implanted some 750 sutures of differ- 
ent matenals in surgically prepared areas m 
125 patients to learn the reaction of the pa- 
tients to these matenals Sutures of plain 
No I catgut, chromic No i catgut, sdkworm 
gut, alloy steel wire, silver wire dermal, and 
vanous tj^es of fishline were inserted through 
the skin m different areas of the surgically 
prepared field and gross, bactenological, and 
at times pathological observations were made, 
at 5 day, 7 day, 10 day, and 14 day intervals 
The report of this work has been published 
prex'iously (Babcock, 1935) but in ever}'- in- 
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1 ig s Steel wire which was remoced after 4 months in 
compound fracture tiljia and tibula Notice how shinj 
and noncorroded the sutures are Bone union was com 
pletc. 
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through the deep fasaa, and the sutures have 
been subjected to a regulated strain at various 
inten^als after operation Results so similar 
to the experiments prexnously reported have 
been obtained that the previous work is col- 
laborated 

The allergic factor in catgut has been sub- 
ject to more study The work of Kraissl, 
Kisten, and Cimotte was confirmation of the 
factor of allergj'^ to catgut m wound healmg 
They reported disruption in 35 7 per cent of 
the abdormnal wounds m guinea pigs previ- 
ously immunized wnth catgut and a sensi- 
tivity reaction to catgut m 332 humans Hin- 
ton’s findmgs that 9 of 112 patients who had 
had a previous operation were sensitive to 
fresh sheep gut (o 8 per cent solution) is fur- 
ther confirmation of the part reaction maj'^ 
play in the vanous stages of dehiscence Tay- 
lor’s report that catgut is a culture medium 
has been confirmed man}^ times, and Whipple 
was able to reduce his inadence of wound in- 
fections from 7 55 to 2 04 per cent by chang- 
ing from catgut to silk 

It IS obvious that the ideal suture material 
IS one m which there is a minimum of trauma 
necessary to msert it, a tensile strength suffi- 
cient to assure its mamtenance and the least 
possible tissue response to it In our expen- 
ence steel wire fulMs these requirements more 
satisfactonly than any other suture at present 
available 

For the last 8 years, steel wire has been 
emploj^ed to exclusion by the author as reten- 
tion and skm sutures with success m all ab- 
dominal as well as other wounds It has been 
buned m the closure of fascia m ingumal and 
all ventral or incisional hennas It has been 
particularly successful in the presence of sepsis 
and its effiaency has pemntted pnmary clo- 
sures m appendiatis with pentomtis, m colos- 
tonues after ist stage Mikuhcz operation and 
in fistulas It has replaced aU other sutures m 
plastic operations (Figs i and 2) 

As m the use of silk, the techmque must be 
vaned Small bites of tissue should be taken 
(as shown by Preston’s expenments) and 
smaller needles and finer mstruments with 
less trauma are utfiized Tissues must be 
merely approximated, without p ullin g the 
knot tightly, as the steel wire wnU not give 


w'ltli tissue sw'ellmg A square knot should be 
tied and the ends cut on liie knot (sec Fig 3) 
The surgical nurse must prevent kmking of 
the ware during its preparation and the first 
assistant can save valuable time by followmg 
the suture through to prevent a wnre snarl 
The wire should be of such size as to have only 
suffiaent strength for the purpose for which 
it IS being used A No 36 or No 37 on the 
Sharpe and Smith gage is effective m the skin, 
while a No 33 or No 34 makes an ideal 
buned fascia suture For heavy bone ap- 
proximation a No 30 gauge is suffiaent (see 
Figs 4 and 5) For the bowel, fine No 36 
interrupted steel ware suture is well tolerated 
and especially effective on the serosal sur- 
faces, xviU cause so httle reaction that the 
tendency to adhesions and obstruction is 
nummized Jones and his co-workers have 
confirmed the incidence of low’cred infection 
by the use of ware in bow'el work His report 
of a reduction of infection in abdominal 
wounds after 116 cases of resection of the 
colon from 275 per cent in those in which cat- 
gut was used to o 85 per cent m those cases in 
which alloy steel sutures were employed, is so 
significant that further comment on this work 
is unnecessar)’^ 

In this last year, during an operation for 
caremoma of the cecum, an opportunity was 
presented to study steel wire buned m a ven- 
tral herma closure 4 years previously The 
fascial section and ware were exased, and not 
only were the sutures bnght and s hinin g^ but 
the surroimdmg tissue showed neither gross 
nor microscopic evidence of tissue or foreign 
body response (Fig 6, X45) 

In the 9 years that this suture matenal has 
been used, we have never seen tissue reaction 
to it In a few instances m which overen- 
thusiastic residents have squeezed the wound 
edges by hgating the sutures too tightly, a 
local necrosis has developed, due to con- 
stricting avasculanty In an analysis of the 
last 145 appendix operations m which 75 
were of the acute, gangrenous type, all closed 
wath the steel wire, there has been wound edge 
infection in only one Figure 7 shows the 
abdominal wound 7 days Mter removal of a 
ruptured gangrenous appendix While there 
has been dramage, it has been between the 
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fatura wttch are ttlll in sUm and no reactfao 
has ocouTcd aronod th«n, oar haa tbcft been 
wound breakdown. 

In 8j InjnJna] beraiopJajifct, ated wire haa 
been med to dose the layen from the peri 
tooeum, wUlc in all re mit c a t {ogulnal and 
Nuntral hernias the wnc has been buried In 
the f a tc ia. EjtpcnesKc with wire ai the only 
suture in hemiAS has kd to its adopdon for 
e^'en suturing the base of the sac and trans- 
planting the base undet the rectos mtnde. 
An i-ray film shows buned sted wire In the 
fascia oi a large t-entral hernia 4 years after 
operation. Sutures were of No. aUwated 
trim, and the wound healed primarii) (Rg 8) 
There has been but one recurrence and tMs 
was in a ventral hernkipiast) In on dderi; In 
dKsdual with broochl^riasis who had 1 
recurrences before and iriio ojughed hla 
hernia out m tbe first 48 henuv In these 
bendaa we bdievc that wire pU^ a most tm 
portant part and in our haoi^ a much nnre 
satisfactory than inch fordga materials as 
tOk, kangaroo tendon, or the lonthie fasdal 
transpUnta Tbe fasdal sutom reqotre socb 
txaurnatk needles arid large openlop that U is 
luiprising not to observe some srith reouTence 
doe to needle apertores alooe. 

In maior am^Uriooi for raioilar diaease 
when onlr sled wire has been osed in doaure, 
we have nad 91 3 per cent pninat> unions in 
the last 3 years, *6 cases. Ftgure o demoo- 
stiates hojf primai) healiog is obtamed even 
In high amputatiaas with the ateel wire. The 
stomp ii in an easQy contaminated area, but 
healed ssliifectorily PrevfetB eipcrience 
with other suture materiais was not aatis- 
faclory 

The wound after ligatkxi of the sapheooos 
\elQ at the foasa cmle has been aRjcoiimated 
with the wire and the infections to prevalent 
in this area when we used ailk have been re- 
duced to 8 la the last 150 patients. 

Wth many others we have felt that wound 
dhraption or tvuliJoQ Is moat often due to In- 
adequate postoperative tupport, rather than 
the tj'pe of operation, a predeOction or aa- 
tooomon* autore dertructlon. At one time we 
saw three avulsJooa on a smjical service In a 


moo th fc^Jowing the roo tiae adoptwe of J Ion t 

gomeiy strings instead of adhesIvT strap sup- 
port, The In ci d en c e of dialheiii Is mealert at 
the time of retention suture reojonl Prwrto 
borying the wire faada sutures It had bera oar 
practice to retain the retention sutarti im niu 
for a long time and even In petmit nal^ti 
to leave ^ hospital with the sutures m 
This was easQ) handled as one felt safe in 
doing this with the sled wire as do suture ab- 
scesars wlD be formed. In more »>p<n joo 
ma^ thdominil operations there has not 
bett a wound disruption. In one instance in 
which a double barrdled colostomy after a 3 
stage ^nkuBci operation for cardnoma of Uk 
brpallc flexure was dosed piimaril> wii the 
al^ wtie only the patient returoM 7 years 
later conrolatniog that the fdt a wire suture. 
Exammatioo thowtd one of the wires bad be 
cotse nnknoUed and its tip was preaenteg at 
the akin edge Its removal was simpfe and thb 
patient has had no other complaints In 5 j-cars 
of observation. 


KUIOUIY 


Nine years obaerratioo hu con- 

finned expesiocatai woHc iboviBf less tissue 
reaction to tied wire lutnna. It U effective 
In abdominal ci»ures in whidt it mav be osed 
as a buried suture and, in infected or cos 
taznlaated areas, it Is particulaiiy Indicated. 
A finer technhjoe and apprudmatioa anlhoul 
strangulation a necesmy In its use It has 
been adopted to eadnsiap In all hernias and 
markedlv reduced the morbidity and the dls- 
thillty iW Palieols so sutured may be re- 
tomed to indoitrlal wort in 4 w«ii rather 
than the routine 6 

lu wide use In intestinal anastomoses, a% 
the Krocal sutares and In the plastic lurjCD 
fiddnstresaed. 
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T^BLE L— ErreCTOF WtroS os \PFEl*AXCC 
TitfE or cvuirvE tne 



OB ber ngbt »id£. It vucfepixsiLRl<hirtnK(nspbn 
t»a beCiOM the rrpbitor) bknr Inxn m bne 
dml opening vu cofiideot to blow the fine po« 
der Irani the ce m tte, tfao aiatJat It tnpoMlbk 
t get Afi) oI the d}'e Into the braediai. It v«i 
apptecitted that the beight to vlikh the dn «u 
iarphedni irkble bat It wu u&acnU} imR 
Iona *o that the noM d the central “appear 
asce timea vert tnmorm. 

llie d)e mu depouted K b) t boon after the 
hifodesok; iajectiaa oi t^ drag being atudM. 
Iw reaaoo for the aelectloQ of thb time toterval 
It that Watera and othen hare abomi that the 
maxhcom effect of tbeae draga if aecnred betveen 
to 3 boon after their admbbtiauoo bepo- 
dennicaQy 

The patient reaia laed on her right akie after 
the dye bad bees depofJted. The time of depnal- 
lion «u Doted tied recorded. A third penoo at 
at the bedfide and rec o rded the &nt appearance 
of the dyt in the ^»tnm. The paUent vas i»- 
leliigeot and oxpeiath-o thraugboot the penod 
of the etperimentatian She did oot coogh ant3 
ahe got the athnnhu to coQgb 1 e. ootll the cengfa 
re^ «ai atimuiated by tha foreigo partici« 
The dye almoft tncariahly a^^nared with the firat 
coogb After two to three cwaeaitl -e CDOgha the 
jtinraha wai goot. No more dyt appearw e%'cn 
ihcpogh the coughed bter m tli day The time 
between the d^wailkm ed the dye and Ha fint 
ppeaiauce in the ipatuni aiO bcoctforth be 
called the appearance time 

Only one mil aai perforrord a day id rder t 
voW cunmlalne effect of tbc drug, and Vtcn «e 


day or more wai affoveti between trtali to aniW 
adefictioo to the morphine. The patient did tw 
knmr aSat the raedkatioo waa nor what it* effect 
■turald be. 

Before the cootfoi* to thb cipenmnit w ere per 
fanned, many daflytanaloed^inftllhtkjcawith 
oot metlKalkm were done oatk It wai detenabed 
that the ronlta were onlform. At thb point It 
wa» dedded that the effecti of the acnti b/eetJoo 
and of the aurjety opoo the broochkl trte v«e 
past and that t^ molU wrere doe to Donnal 
action of the bronchi thenadm. A fabaeqaent 
left lo b e ct o my and palbologka] itndy ihWd 
bnnchJ with nonsal dUa. Daring the cirsrK of 
eaperlmestatloo the apetam wva at a mtntHrrrm 
aoid thee wu do drainage froa the brenddil 
opening 

UfVUf 

It wu foond that the poaftlon aaaomed by the 
patient made do differen c e la the ■ppearaocc time 
of the carmine dye. Trials with t» patient oi 
bet right fade, cm her left tide oq bet bad« and 
la the littiQt poaftkm fare coo parable leaolls. 
Bcone of the eaje vlib whkb thtf experimeeta 
tlon ccnld be Awie %{th the paOnt oo her right 
aide (hb poritioo wu choam ta the eeeof cbw 
lot the tjttk 

Flfteca cootrai hatlEatiooa, vltfacnt m td fc a 
Uoo, were perfonsjed. The amtge appeanare 
time (thet k the lime dapamg behrrtn tfieicatil- 
blioss of the caxEalnc dn and the ^ appearkig 
bt the apDtum) wu SAo mlnatea. Cootrab were 
periwTD^ abo during aad after the triah with 
medicaUoo, and it wu foond that the cootnJ 
times ret ua ined BBifono. 

The drags were then tested in the dnega u 
givtsi, and the perantigc change from the coo 
tral rfaig of S.66 mia ta wu ealcuhted, as 
ibown in Table I 

The qoestJoo, of coorse then arose u to hew 
l«ig th<ie dn« recited their effect AtlempOtl 
repealed dye m^ectiocis were Uki tried. It was 
foond that the espefimeot could atkfactorilii^ 
earned oot foe oo]> a period of 3 hours. The 
lesolts of these trfii app^r in Tatfe If 
C\ UCATICX 

TTm functioa of nWng seattloci of 
fore^ particles from tbc broochl probably ^ 
Pqd£ locally 00 three afperatc actloDi, 

( ) the character of the btoochial secrrtioo*, ( ) 
the actloQ of tbc bcoodiial dlk, aad tj) u* 
cnogb reflex. Any variotloo from normai m any 
ooe of tfae acrions may cause a dc\-atlm fn»J 
oonnalui tbc appearance tune 
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It was realized at the outset that an expenment 
of this sort has many sources of error These were 
mmimized and eliminated wherever possible We 
are not, therefore, mterested in the actual appear- 
ance tunes, but rather m the “trend of change” 
as indicated by the percentage change over the 
normal control times, and the comparative 
amount of change caused by one type of medica- 
tion as compared to the other We feel sure that 
these results do indicate the trend of change and 
the comparative amount of change caused by 
these drugs on bronchial action 
Atropine and scopolamine themselves have 
little, if any, depressive action, but they do 
change, both objectively and subjectively, the 
character and amount of the secretions from the 
mucous glands Whether they have any depres- 
sive or stimulating action on the cilia of the 
bronchi is not known We do know that morphine 
causes a generahzed depression of cellular metab- 
olism and imtability That it has a depressive 
action on certain respiratory functions has already 
been indicated (i, 2) It causes depression in the 
cough reflex If morphme aflfects these cihated 
cells as It affects most other cells of the body, we 
can nghtly surmise that the cihary action is also 
depressed 

With morphme alone the appearance time was 
increased ii 6 per cent over that of the control 
The effect here was probably due to the gener- 
alized depressive effect, especially of the cough 
reflex and of cihary action 
With atropme alone the appearance time was 
greatly increased, 36 per cent over the control, 
more so even than with the morphine alone The 
cause of this perhaps hes mainly m the change in 
the amount and character of the bronchial se- 
crebons 

Scopolamme alone apparently had httle effect 
We know however that scopolamme does at least 
change the amount and character of the secre- 
tions, but m this expenment the change appar- 
ently was not sufficient to alter the appearance 
time noticeably 

When the combmabon of morphme and atro- 
pine was used, the change was more marked than 
with either drug alone, 107 per cent as compared 
with 1 1 6 per cent and 36 per cent The appear- 
ance time ws greatly prolonged The drugs ap- 
parently here have a synergistic action, with aU 
three of the factors, namelv, bronchial ciha, 
cough reflex, and bronchial secretions, bemg 
altered to cause this increase m appearance time 
^^^len morphme and scopolamine i\ere giien 
together, the appearance time was again greatly 
increased although the change was not as marked 


TABLE n — EFFECTS OF DRUGS ON APPEARANCE 
TIMES AFTER 3 HOURS 


Drug and dosages 

Number 

of 

tnals 

Average 
time 
Interval 
between 
mving of 
drug and 
of dye — 
hours 

Average 
appear 
ance 
time — 
mmutes 

Percentage 
of change 
from 
control 
time of 

8 66 
minutes 

Morphine gr ^ 

Atropme gr i/so 

5 

3 

14 S 

1 

+91 8 

Morphine gr 

Scopolamine gr i/ioo 

4 

3 

rr 0 

+27 S 


as appeared with the morphine and atropme 
together, 62 7 per cent as compared with 107 per 
cent It was prolonged greatly as compared with 
either drug alone, 62 7 per cent as compared to 
1 1 6 per cent and -2 3 per cent, and apparently 
their actions were agam synergistic 

The results of the repeated dye injections show 
that the effects of the drugs are prolonged, m 
this case well over 3 hours from the time of giving 
the drugs— morphme-atropme combmation 91 8 
per cent over the control, and morphme-scopola- 
mine combmation 27 8 per cent over the control 

When comparmg the relative effects of the mor- 
phme and atropme, and morphme and scopola- 
mme, they bear out what we have always felt 
clinically at this hospital, but have never shown 
experunentally before namely, that the morphme 
and scopolamme given m individualized doses 
(ratio here is 25 to i) is a better preanesthetic 
combination than the former The percentage 
change of morphme and atropme here over the 
control was almost twice that of the morphme 
and scopolamme 

STJUniARV 

1 Morphine sulfate, atropme sulfate, and 
scopolamme hydrobromide were studied both 
alone and m combmation, to determme their 
effect upon the bronchial tree, in a patient with a 
bronchopleurocutaneous fistula The “appear- 
ance time” of the carmine dye was used as the 
method of testing the effect of drug action 

2 In 15 control expenments, the average ap- 
pearance bme of the dye was 8 66 minutes The 
control time was checked during the course of the 
expenment and was found to be uniform 

3 Morphme sulfate caused an mcrease in 
the appearance time of i o minute, or a per- 
centage change of rr 6 per cent over the control 

4 iltropme sulfate, 1/100 gram, caused an 
increase in the appearance time of 3 i mmutes, or 
36 per cent over the control Atropme sulfate, 
1/50 gram, caused an mcrease m the appearance 
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lime of 3J inlnolt*. Of J7 3 ptT crnt chu^over 
the controL 

5, ScopoltmlM bydrobnonldc oiwd & dc 
creue In the ftppeinoce thoe o( 01 mioutes^ or 
n 33 per cent, change over the cctnlroL 

6. MorphloMtinpinc cocnbbutJon incroued 
the apwaniiice time 9.1 mioatet, or 1 07 per 
cent, aange ortr the omtrtd. 

7 YIoipbioe-Kopolamliie combtutioQ in- 
onued the appeannre time 3-4 znimtes, or a 
61 7 per cent, change o%tt the cootroL 

S. Three boorraJter the jnornJbfaie-elTDpiDe had 
been m -en the appearance time «ai boeaaed 
S 9 roinule*, or a pj Jl per cent change over the 
crmlml 


9. Three bouraaiter the mofpiiiae-jicopolaialnc 
had been giren the appearance time ra b- 
creoied 3-4 mlirotca, or a 37JI per cent change 
over the coatrot 

10. The aoQicea of error In tim type cj operi- 
mmt were anpcedateri Aa a ftaoit the tread of 
change and coapaiatK'e amoont of change of 
ooe nxdkathm aa compared to another are the 
hodingi of inaportance ra this study rather than 
1^ actnal appearance tlmea. 

JlEtZRXSCSZ 

Wanaj,IUmV TcmStauJM 704 

n^PmoocI caoDnaakatliw. 



A SIMPLE OPERATION FOR STABILIZATION 
OF THE KNEE JOINT 

HARRY C BLAIR, M D , Portland, Oregon 


AN operation for stabilization of loose knee 
/\ joints following injury to the crucial 
hgaments is descnbed herein The op- 
X Jl. eration IS simple to perform, it does not 
necessitate opemng of the knee jomt, it elimmates 
the need of long postoperative immobilization, 
and it makes possible, and desirable, early walk- 
mg with the aid of a knee cage 
Looseness of the knee joint as a result of mjury 
to the crucial hgaments is a senous disabdity 
Milch pomted out that injury to the crucial hga- 
ments usually involves other supportmg struc- 
tures of the Imee, particularly the mtemal lateral 
ligament when the anterior crucial has been trau- 
matized He beheved that primary surgical treat- 
ment should be directed toward the repair of the 
internal lateral hgament rather than the cruciate 
Bennett stated that a knee may be fairly stable m 
spite of severance of the anterior crucial hgament, 
provided that the mtemal lateral hgament is 
normal Accordmg to Cubbms and his associates, 
early operation foUowmg complete dislocation of 
the knee is not mdicated They advised immobih- 
zation of the knee for 120 days, argumg that some 
knees so treated wiU recover 
The operation which Hey Groves (5, 6) de- 
scnbed for the repair of tom crucial ligaments 
with fascia lata established the prmciples upon 
which most of the subsequent repairs have been 
based A modification of the Hey Groves opiera- 
tion to mclude strengthenmg of the mtemal 
lateral ligament was later reported by Alwyn 
Smith Fascial transplants, however, do not re- 
store a knee to normal function after long con- 
tmued disabfhty due to injury of the collateral 
ligaments of the knee even though stabilization 
may be effective (9) 

Less difficult procedures than those advocated 
by Hey Groves and Alwyn Smith have since been 
devised and have given satisfactory results 
Bennett phcates the capsule and uses two parallel 
strips of fascia for further remforcement (Fig 
2, A) Cotton and Morrison draw a stnp of 
fascia through holes dnlled m the tibia and femur, 
cnsscrossmg the stnp as it is pulled through the 
hole (Fig 2, B) Ryerson, has modified this 
procedure somewhat, he drills the holes in the 
tibia about J/g inch apart, making the anterior 


hole at a lower level, and ties a square knot m the 
fascial stnp near the femur before he draws its 
long end through the tibia (Fig 2, C) DM and 
B M Bosworth implant a fascial stnp m a tunnel 
in the postenor part of the tibia, draw it through 
another tunnel m the femoral epicondyle, then 
pass it through a tunnel m the anterior part of 
the tibia, and finally suture the fascial stnp at the 
femoral epicondyle (Figs 2, D and 2, E) The 
Bosworths stated that when the external collateral 
hgament is repaired, the attachment may be made 
to the tibia and the head of the fibula 
The operation now reported is based on Testut’s 
observation that movement of the knee joint is 
centered m the postenor portion of the femoral 
condyles By supenmpiosing roentgenogr ams 



Fig I Schematic drawing of roentgenograms taken 
with the knee m complete extension and 90 degrees' flexion 
A indicates nearly fixed pomL 
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Fl^ <. Stt b t l tatfca m 

*tik* tk« a pUnd oo cacdMl «r hxml 

fid* d tW kan. 


Ukni with the knee m eA te iohx i and at dlflercBt 
an^to of dcxknt, a oearh nalanaiy poiot it 
localized Eq the center ol tbe tin; fonoeo b 3 r the 
e Tte oai on o( the arc made tn the poitcT{or and 
inferior portkoa o< the faooial cddcj-W (Flj i) 
TbeoteticaDj- th» point doe* not cbaii« It* da- 
tuce from any point In the tiim donnjt 
dexun and ertetuion of the knee iocst A atrip 
of faida ap]^ied to that it croiae* tnc fixed pooit, 
ai M done in the prwent operatkxi, wffl tbeirfore 
remain at the aame degreed temicm with the knee 
in cTteraion and in anr derree erf flexion. Piac 
clcafl) this ananfcznent of oada] atHp* baa been 
aoccoaffll amoc t baa rren food fonctionai le 
»aha under ad\rr*c coodltioo*. 

It haa wjw been almost lo ^T*n fiace I per 
fonned the firtt itabiUiaiion ooetatkm by the 
tnetbod now dacribed- bp to the prrarot time 
1 h» t performed liu* operattoo on lo patimta. 


TWm t «»«■«« u* WJ it n < ftr 
t«n Om W AaMmlV 


riATlSl 


Two pitjesii jeho mn re-eamiDed fa iqta * 
tran after the operatloc, reported that lh«bd 
had DO ddBbility during thh period. One wai 
then em^ y od aa a truA drfm although the 
indoatreU aeddent cocuniwlon had paU him 6o 
pet ca t loal fnactiem of t leg 6 month* after the 
cgwialion. TTie other patient wa* woffang as ■ 
hook tender In a kmmg camp, and ^ been 
etijpkiyed coDtinoooify at thharduiKa work »bcr 

•mwoxlmitcly a yror following hh opentfoeu 
Thh mtlent had been awarded <5 per cent kx 
fonclim of a teg 3 owolft* foOowfcif the operaticci 


orcaATm: rraaaQtn: 

A strip of faacia, appro rim atdy i j inche* kwgr 
and I hsch wide, I* rnnened from tiw f«^ Uu 
of the ctmtralilttal extremity A •Irmper fa not 
oaed becaoac it fa di&uh t obtain nacb erf (he 
prefer wrdlh and fcfigth by this meani. The 
taada fa cut Into four Anns, each of srhfci toeas- 
oiti apprurlmatriy Jhf laai m width and 6 inches 
toteoftn- The art tied into GalBe needtes, 
and oiaced ha a pie« of gauze aouied iu aahne 

After the faicn haa bm proared, an ioefake 
6 fachea beg fa made ia the aiffioe on tte fatenl 
aide of the affected knee A idmQar laostfo fa afao 
made oq the medial ride of the same koee. Tbe 
•Uu and the « upc£kii l faada are then dfameted 
free f ita» the dm laaoa lor a distaxice of * bebes 
oe either ride of Wb indriona. 

LoJert! rfdt (Fig 3) Tbe fim faada] atnp fa 
placed in the {nteilteiii of tbe bleep* musete at the 
Mad of the Cbola, and hslower md itaecmed b 
place by aoturing It through itaelf. It fa then 
canted obilq;uel7 forward to a poritbo near tbe 
•upenor pole erf tbe petcQa. Here the frte ertd fa 
pained dm into tbe teodmous expanrioa of the 
•uprapateuir teodoe. tamed bade on hself held 
(igbtiy in phee, tad tecured srith a number of 
interniptea catgut lotam. Tbe fucu] *tnp 
doe* not penetrate the kaee )oint 

The Second atrip fa attxdied to the deep 
fascia on the antenrfatenl auiface erf tbe tfWi- 
Thfa atrip fa canted oblfcTOefy backward, croacnie 
the firat, and Ju free end fa faiteaed aetuiri) t 
the fas^ and loene of tbe fiber* erf the bfcciw 
moacle. Tbe two strip* ihoold cmaa oc * te%ri 
with the fired point in the femoral coodyte. 

JferfW nrf* (Fig s) Tbe third fajcal itrip fa 
started a* far bsKk as the poateromabal boeder erf 
the tibia, at about the Mine rtladr* le\Tf « ^ 
bead of the fiboja and fa buried deep m tbe 
whkb in this r^tem corm the t c&aa a ■’I 
temal hamstnog museW. Sotne erf the hbei^ 
these lendoQ* may be iadnded fn the laurrc 
faaoalstripi* then bcDQgbt ofchqaely^'^’*^'*™^ 
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Fig 3 Lateral vier\ of the knee shomng the order of 
plaang the fascial stnps, the method of their fixation, and 
the tension of the tissues after the fixation is completed 

upward, and its free end is inserted just medial 
to the superior pole of the patella 
The fourth fascial strip is started at the same 
level, on the anteromedial border of the tibia It 
is carried obliquely backward and upward , crossing 
the third stnp, and is sutured to the fascia over- 
lymg the mtemal hamstrings The suture may 
include some of the fibers of these muscles These 
two fascial stnps, like the first two, should cross 
on a level with the fixed point m the femoral 
condyle When all the strips have been sutured 
into place, the first runs parallel to the third, and 
the second to the fourth 

No sutures are used except those of interrupted 
catgut which secure the fascial strips as described 
The skin of each incision is usually closed with 
silk, and a compression dressmg of sterilized cecil 
cotton^ IS apphed 

When the skin stitches are removed, a non- 
padded walking cast, extending from the grom to, 

’ncdl cotton It a nonabsorbcnt bleached battme which comes m 8 ounce 
weight contaimng 50 per cent staple cotton ana 50 per cent cotton im- 
ters and in r6 ounce weight contaimng 75 per cent staple cotton and as 
per «nt mill mn linters A good grade of nonabiorbent bleached cot 
ton batting would be just as satisfactory 



Fig 4 Medial vieu of the knee shotnng the method of 
the placmg of the 3rd and 4th crossed fascial stnps in 
this region 

and including, the toes of the affected extremity, 
is applied for 2 weeks (the postoperative care of 
the first 2 patients did not mdude the nonpadded 
cast) Dunng the 2 weeks’ penod the patient is 
urged to bear some weight At the end of this 
time, a long knee cage w’lth 12 mch leather thigh 
and leg cuffs is supplied The cage allows 10 
degrees’ flexion at the start Flexion thereafter is 
gradually increased over a 2 or 3 months’ penod 
of time 

Abnormal mobility is present m the knee for 
some time after the operation And often the 
hj'permobility increases dunng the 4 to 5 weeks’ 
penod immediately foUowmg the operation After 
this, however, the knee wdl begm to tighten 
The patient is permitted to walk as he sees fit, 
and no limit is placed on his activities so long as 
he wears the brace with which he is supplied 
Some of the patients have returned to work before 
this support was removed The brace should be 
worn until the quadneeps muscles have developed 
and the hypermobihty of the knee jomt has de- 
creased Sometimes it is necessarj^ to wear the 
knee cage for 5 or 6 months, or even longer 
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Sufficient time has not > ct elapsed to determine 
the outcome of the last 3 operations One patient 
could not be traced 

SUMMARa AND CONCLUSIONS 

Tlie operation which has been described herein 
was first attempted because the patient had re- 
fused to ha\c his knee opened, \et, because of the 
sevcrit\ of his condition, required some stabiliza- 
tion procedure From a cursorv examination of 
the present technique, it would seem that fascial 
strips which arc not drawn through bone cannot 
stabilize the knee joint Practical application of 
this procedure o\er a long period of time has, 
nevertheless, except for 1 instance, been success- 
ful This, it would seem, proxes that it is not ab- 
soluteh neccssarx to anchor fascial strips in bone 
in order to secure satisfactor} stabilization More- 
oxer, Meekison, xxho liad occasion to reopen the 
knee of one of his patients, obserxed that the 
fascial stnp xxliich had remained in place had 
grcatlx hx perlrophied This xxould indicate that 
fascial transplants applied in the manner just 
described haxe a normal phx siological action 
WLile this stabilization operation has alrcad\ 
been successfullx carried out following sex ere in- 


juries to the crucial and collateral ligaments, it is 
particularlj applicable folloxxmg minor injuries 
to these ligaments, that is, injunes which make 
wide exposure of the knee joint inexpedient 
Finallx , as has alrcadx been stated, the stabili- 
zation operation noxx described is simple to per- 
form prolonged hospitalization is unnecessarx , 
and the patient within a relatixeij short time is 
able to resume his former activities 
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bruising injury which could lead to interarticular 
changes and ultimate future disability Further, 
the patella has a cosmetic value which must not 
be overlooked Its removal obliterates the normal 
contour of the knee and creates an asymmetry 
between the injured and unmjured leg There is 
generally, also, fear or apprehension expressed by 
the patient with respect to possible impairment 
of stability when removal is suggested This is 
particularly true on the part of those engaged in 
occupations which require them to assume kneel- 
mg positions frequently, such as housewives, 
mechanics, plumbers, the clergjq and so forth 
From the standpoint of a compensation or insur- 
ance case the removal of a whole bone, sesamoid 
or long bone, and the resultant defect, constitutes 
in itself substantial damage and potential dis- 
abdity 

j Plastic tendon repair and removal of loose 
fragments The limitations and disadvantages of 
the two preceding methods of dealing with the 
problem of fractures of the patella, from a physi- 
ological, anatomical and economic standpoint, 
have led to the growmg populanty of a third school 
of thought which advocates the removal of all but 
a smgle attached fragment This fragment may 
form either the distal or the proximal pole of the 
patella and the opposmg patellar tendon is sutured 
to and through th^ remaimng fragment 

To evaluate the appropnateness of this prm- 
ciple which I recommended years ago, many of 
the leadmg fracture surgeons were canvassed by 
questionnaire, with the result that 113 surgeons 
responded as havmg used this method on from i 
to 39 cases A total of 554 cases have been 
studied Of this number 479 have been analyzed 
with respect to age, sex, type of fracture, number 
of days between operation and begmnmg of 
weight-beanng, period of limited function, length 
of time between operation and return to work, and 
resulting ultimate partial permanent disabihty 
There were 75 cases with mcomplete statistical 
data but sufficient mformation was available 
from the many comments to prove valuable in 
makmg deductions The 479 cases were divided 
into two groups The first 424 cases comprised 
fractures operated upon within 2 weeks after 
injury The second group, consisting of 55 cases, 
included those operated upon after the 2 week 
penod 

In this senes of cases the average age was 40 
years When one considers the ages by decades 
it IS quite evident that this fracture seldom occurs 
in the very yoimg and very old, and is distinctly 
a fracture of middle hfe Males outnumbered 
females almost two to one 


Simple commmuted fractures were by far the 
commoner tjqie m which this procedure was used, 
although it was used m a large group of simple 
fractures that were not comminuted It is inter- 
estmg to note that this method proved quite 
adaptable m 56 compound fractures 
Three hundred and fifty-five fractures were oper- 
ated upon withm 2 weeks In 69 additional cases 
the exact day was not designated, but other cir- 
cumstances reported seemed to indicate that they 
were operated upon early, so therefore they are 
considered m this group The average number of 
days between accident and operation m this 
group was 3 6 days However, there were 104, or 
29 per cent, operated upon withm the first 24 
hours and 198, or 55 per cent, withm 3 days, 
while 287, or 80 per cent, were operated upon 
within the first week and only 68, or 20 per 
cent, during the second week Many of the frac- 
tures operated upon withm a few hours were 
compound mjunes m which d6bridement and 
clean up offered a chance of primary closure and 
heahng It was mterestmg to note that the more 
experience a surgeon had had with this technique 
the earher he operated 

Of the ss patients operated upon more than 
2 weeks after mjuiyq m 21 repair was done within 
2 and 4 weeks, and 16 more were operated upon 
within 3 months In this group are the fractures 
that were referred late to the surgeon, conserva- 
tive treatment havmg failed to brmg or hold the 
fragments together There were 15 compound 
fractures which, due to tissue mjury, infection, 
and other comphcating circumstances, were un- 
suitable for early closure Also there were 15 
cases of nonunion or separation of fragments, 
foUowmg previous operations to approximate the 
fragments with wire and other suture matenal 
around and through the fragments The neces- 
sity of a secondary operation probably con- 
tributed to a portion of the ultimate disabihty m 
8 of these cases, 2, 5 per cent, 2, 10 per cent, 
I, 15 per cent, 2, 20 per cent, i, 30 per cent 
Several of the patients m this group had comph- 
cations of such importance that repair of the 
patella and tendon was necessarily delayed 

Not all of the reports gave the period of immo- 
bihzation, but of the 316 cases m which this ques- 
tion was answered the average penod was 4 17 
weeks Among these 16 had only a compression 
bandage after operation, and 67 had 2 weeks or 
less unmobihzation The penod of immobiliza- 
tion vaned with the seriousness of the mjury and 
comphcations Some surgeons, using stamless 
steel wire and other nonabsorbent, or slowly 
absorbent, suture matenal, beheved that immo- 
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SUKGLR^ G^’NJCOLOGY AST) OBSTFTRICS 


lodicites wjU> fiae prtdfioG that the nonntl 
tfatoei tie xmtHe to loiemte the tnte^ty the 
i»dktk«thitiibeiat*dniinl«erttL Appeoitnce 
of thh tfn is an iodiabon for muw^te nduc 
tko of btesuhr of titaUseot or of t>w da 
ot the fidd. 

Jf^Mry /a Npcd, The inliMTitarj appScatloo 
of rtdhim it not complicated by any notetrorthy 
Injnry to the blood efanenti and with raie a 
ceptfc«a the ttine hcJds trM for extemti radta 
tion, Lavrdaa and othen hi\‘e proved that 
treatneot with the coott intenM mtibods of 
utcjual radhUoD with radhnn as well as x-ra)a 
resolu onlv in a tS|ht and trmponuy leucopcnh 
followed by leftoraboo to nmnal wnhbi a short 
period after the cotnpJctfem of treatment 

In the writei s crperience the i^le Uood crib 
of a small proporllor of patlenU ha -e a special 
KDSTtndty to ladiatfoo. I otimate the laddeoce 
as lew 5 per cent. Za these cases the first 
few exposoRS lesolt in an nnosBal duDbotkm 
of the kiKOCj'tes, aomethaes oeceisicatiaf to 
tatcrroptkm w treatromu VTth these me 
ei ce ptiopt, 00 senKcs or pemtiUKiit du»^ to 
the Uood iormhtg arnns b nKotatered (riknr 
bK ihe fnedatEtl metLad of ndkdon. 

Wbtx adndts that rnider certatn cooditms 
with the t iMs s t re dose treatmeBt se>'ere Uood 
dhasm fiosliy badir^ to death cannot be totaUr 
avoided, bot be befb^Ts that thb radt must be 
taken in dealing with a kthal disease In view 
of the faronbie results of tbe fractscaaa} method 
of treatment, thb nsk does not se em jmtiSed. 

TlMgeiseralapprebeatioG regarding the dajifers 
of [Djai> to tbe Uood fonnibg organs accompaiiy 
mg uJtsshT radbtioc for caorer of the cerva b 
not stmpoTted by the most aotbeolic evTdertce. 
All thmcolllea on be eBminated by a 'otdiiig Ibe 
tingie rnassive ladJatkn and by Mendfyiog (he 
occsjional paticot with h^ ^w Tsc nst thrity rd the 
white bkwdceflL 

IinKry !» h/aidyr Injury to the bbdder as a 
resolt of ladatwo b cer% ical cancer b onenro- 
roco if tbe trrttroent a given with msooable 
ptedfioa. Serioos damage to tbe Haddcr can 
ocenr ooly as a Rfolt of faulty ndktkxi. AmOd 
IrrltaUM of tbe bladder monwa may become 
n-VJent dortnf triaUncnt the symptoms, how 
eNTT, generally disappear within a abort period 
Small snperbdal erodooa of the bladder m com 
are sdnethnet ob sei ce d on natowcopic romina 
ike soon after intraca dtarv radatwa These 
kaiotis are aid to be nawe oonuDon than has been 
genoally supposed. Tbe\ pparenUt heal w th 
bii short tkoeandprobaU result onosmom 
pertement damage On tbe wboJe bbddcr in- 


jury does r»t constjt le a senoot proUern in U* 
radio the r apy of cmxal cancer 

/■jarTtorcffasi Tbe rectal mucous membiitK 
fa certainlr one of tbe rnon, if not the mat, 
aosluve ti«ocs h tbe body t ladkltoo. This 
fact, combined with the prodmlty cf tbe m t aa 
to tbe radwm fod pbexd igaioft the ceT\kai 
tesscxi exposes the lectinn to posiiUe ndatxe 
mjuriea. Bef re the da n ger s assoefated with the 
uses of ta<fiiim aerc aiequalriy jtcngmied, ser 
loos reels] damage often retaltiog in rectmagmal 
fistula was oot uncDOunoo. Today this cnenrji- 
c&ikia b extr em ely rare It most be noted tfiat 
ad -ancfd stages d the dhaae untmted result in 
recimaginaJ fistula in t amall bot definite pra- 
portnn of cases, so that tbe presence of tba coo- 
dliioo dm not necesarily Indicate an i o cocrect 
rradktion. 

Rndbtkn rfiecla open the rectal mocous zaero' 
braae retail fn definite cSnfcaf ifgus wfilch \ary in 
degrte in ywcpportlcn to tlsc hle^y of the raia 
(kKV. The first and mildest reactioQ coDshts of a 
watery dlanbca witboot abdomfaial pain, aitb 
two t four liquid stoeds dally These sig« de 
Tbpfmpody d^ITtn( thabeghmiog of third 
week of external ndktioa whm a little kss thu 
half of the treatiDot has beta ca np bted («ooe r 
onlUor 50,000 ag hra) Thbractiasnatanl^ 
devriopa sowwfaat esLTuer h some Mlimts. ft 
cooathotea a blgbly baportant dhueaJ sign fa 
that (t indicatea that the bvri of tofeitnce has 
been readied A reaclioa of thb degree does not 
require any changes fa the radauon with the 
rrceptico d redu 3 ag tbe aiie of the skin portal. 
Tbe uDportauct of making thb one change on 
hardly ix ortmaphaabed. 

ff the rectal reactwn b ec o mes oore severe, 
resoiting in iJ to eight stools daily accompanied 
b% eobc-iie pain, the fcabcatkii b that tbe 
radblico b too Intense. Under these dicuBi 
SUMS either the dalhr dose must be reduced or 
the ria# ef the field danfafahed or the ireatmcat 
mutt be discontinued for semal days or kesger 

A nrofuse, setere dkrrfaea acccinpanjed 
coBc-cke pain b due to ovtrdaaaw and iboold 
b« 8 -ended Hcaly has directed attratiofi ^ 
aei-ere fatesibri react icaa occurring toward the 
cod of the radiatioa and siimtlatbg the dlflicaJ 
picture of acute appendidUs. 

Ltf* yw/rudfe:/ in» arfrrwnr ff fftrk mwi 
Ijite scieTosts of the priric tif»es may oew 
eears after latamrt ra<fi*two fee cancer wfae 

cen Thnstat mar be arcom ponied t^oedu 

sJon of the gfaa and cmn fntkrseii bs p^^^ 
mem sgmaJ sderuaii, rectal obstroctkai, ^ 
ocdnxjco of the ureters foCoacd br r^-riaicpiir^ 
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SIS or p\cloncplinUs Rcgaud and Hcrnict Imc 
made a stud\ of this late complication They 
liave described them as tumor formations usually 
located in one side of the jiehis and frequently 
imohing the rectum, uterus, and bladder In 
the beginning the% are comparatn ely soft and 
lack the induration of a true recurrence The 
contour is diffuse and the mass is painful to the 
touch In one group of cases a closed pvometra 
yith periuterine edema and diffuse parametrial 
inflammation simuLates a local recurrence 
The diagnosis of these lesions ma\ be exceed- 
ingly difficult Such lesions maj persist for many 
^ ears before they disappear A pj ometra can be 
excluded b}' careful exploration of the cervical 
canal In the other forms a differential diagnosis 
between postradiation sclerosis and recurrence is 
finally established only by the course of the 
disease 

I haxe encountered several cases in which 
mild palliative radiation was given for suspected 
late parametrial recurrences The patients were 
discharged w ith an apparently hopeless prognosis 
Several jears later information has reached me 
that these patients are ahve and well There can 
be little doubt that these are examples of pelvic 
sclerosis and not recurrent carcinoma The im- 
portance of recognizmg this possibihtj is obvious 
and one should avmid giving a hopeless prognosis 
in the face of this possibility 

Poslradtalion tutestiiial obsiruchon resulting 
from benign stricture of intestine This complica- 
tion, although rare, is of the greatest importance 
The writer has encountered two examples Jones 
of Cleveland has reported 7 cases Unless this 
possibility IS considered, a diagnosis of recurrence 
IS usually made The clmical picture is classically 
that of intestmal obstruction Jones has made 
the followmg observations 
“In S20 patients having cervical carcinoma v\ho re 
ceived radiation therapy there have been seven known 
cases of benign stricture of the intestine caused by obstruc 
tion which might easily have been construed as, or 
confused with, metastatic deposits In five the obstruction 
was m a movable segment of the sigmoid and in two in the 
small intestme Since similar methods of therapy are in 
general use, it seems probable that the incidence of the 
lesion IS greater than is surmised, and if simdar cases have 
been attributed to metastasis m the past, the mortality 
statistics relating to metastasis from cemcal carcinoma 
are open to question The intestmal obstruction developed 
m the seven patients from eight months to eight years 
after radiation therapy for cervical carcinoma If the 
condition actually is a benign stneture caused by irradia 
tion. It is obvious that additional roentgen treatment 
would only aggravate the condition and hasten the end 
Therefore, a patient in whom unusual abdominal symp- 
toms are present, particularly if they simulate intestinal 
obstruction, may have a stricture of the intestine and may 
lie restored to normal health by resection of the colon 


“Before attributing this disability to mctastasisr 
thorough rc examination by sigmoidoscopic and roent" 
genographiL studies should be made to eliminate the 
possibilit) of this curable complication Stncturcs m tlic 
small intestine arc difficult to Msualizc unless the ob 
struction is practicalK complete Banum in large amounts 
IS madtisablc, and therefore, exploratory operation is 
wauranted, especially in patients in whom there is no 
evadcnce of rccumng carcinoma m the pelvis 

Localized infection Before the more senous and 
sometimes fatal generabzed infections are dis- 
cussed, brief reference will be made to the less 
serious infections which remain localized and 
from which the patient generally recovers These 
may be divided into three groups 

1 Carh l>\oniclra due to occlusion of the cervical canal 
and appearing toward the end or within several weeks 
after radiation This complication should alwav-s be con 
sidered and recognized as early as possible Dilatation of 
the cervical canal and drainage frequently terminates this 
comphcation 

2 Late pyometra occurs from one to several jears after 
treatment The condition has to be differentiated from 
recurrence The treatment is the same as for early pyo- 
metra Occurnng long after treatment, the dmgnosis is 
more likely to be missed 

3 Late infectious parametritis This complication arises 
usually one to three years after radiation treatment It 
may be due to a reactivation of an old latent infection or 
to a new infection which becomes localized m tissues of a 
lowered resistance This inflammatory comphcation must 
be differentiated from recurrent cancerous disease 

Localized and generalized infect ton during irra- 
diation of cervical cancer Infection during the 
process of irradiation is bv far the most important 
comphcation associated with the radiotherapy of 
cancer of the cervix, the 2 per cent mortality 
charged against this procedure being due almost 
exclusively to the activation of hemolytic strep- 
tococci by the radiation What are the circum- 
stances under which this serious event occurs 
and how can it be avoided? 

The incidence of hemolytic streptococci m 
cervical cancer is variously reported by different 
authors Dehler reports that most cancers of 
the cervix contain streptococci and that over 
two-thirds of these are hemolytic Clauberg, 
however, found nonhemolytic streptococci m 97 
of 122 cases of streptococcic infection in cervical 
cancer Philipp considers that hemolytic strep- 
tococci are the most commonly encountered or- 
ganisms as well as the most virulent, although 
not all hemolytic streptococci are virulent 

In an effort to determine the virulence of the 
micro organisms, Ruge devised a clinical test 
which has been amphfied by Phihpp The Ruge- 
Phihpp test determmes the ability' of the pa- 
tient’s micro organisms to grow m a medium 
containing the patient’s own blood If the bac- 

T E, Abatracted J Am M Ais 1935 104 1854 
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teria grw acd nrulliplj tbtfj' «r coniJdered 
Nnmknl. If thf> fill t ytcur or U ibty dimlnfah 
fn number tbc^ gre coraideTed of rmcerUin 
vimlence With thi* rlaMiJValfaic it w«s foond 
that ladiatktQ tnatmenl fo the jyqeo ct of a 
vmilent itrcptococd rotdtcd bi i <kath (* per 
cent) One patieot dertJoped lesert ctmpbc* 
tioD* and 48 bad a amooth cooralncence Of >a 
camera f vimlent atreptococel t or tg tml 
died 8 iboaed ae^eIe ccmpintiou tod ij 
(ho«ed a amoolb cog a kaceuc e. 

Maa> proctdrata hiNT been adrocaied tocm 
bat thb compUcatRpii. Andaeplk ckrod^ ^>710 
took aait aoKitlana, copper a^ta, -accbca auto- 
vaadnatkm, and antbtrrptoeoceui aertm bare 
been tecpcimended. A Hyrrotr^i Lunnt as 
rvbaiao) baa been tned in the Corie iMtituie. 
None o{ Ibcae proced am ba t tocceeded In 
effectively cOmiBating tha compUcailm. 

Badcaae npom anwof 44 cases of ad 
nftccd caicrooma of ibe ctri-ix treated ioten* 
alvely between 19 2 aod 1927 ertema) ndla 
tioo ^ or 16 per cent drd donog tieatment of 
in/edtouf coaptiatJoos vbereaa becaw n Use 

2928 tad 1930 patients dkd cf 

nfection, s pes cesc aatluc h probably 
comet is attifbatloc the dlfferea c e to an Is- 
pfovemtat m the teduuqae tad dvtribotkifi of 
the radatwn. It vouM seem from thh evidence 
and other data that aalkwa, sreQ dMriboted 
radktto dtmfnkh^a the damper of iofectsiras 
ccmpUcatiaDa. 

Snxe the httnxhrctjoQ of mlpft^nitrnUW and 
iia dcrfv’Biives, se%‘eial reporta have tppmied to 
the Ihoature todkaling tidr ahie la the treat 
roeni oS Inlectkaja In 938 Goff reported 
a atifiLing reaolt fo a peNk ceOolldi compU- 
catmg treatmect of a carrtjwcns of the 

cervli. He wed snlpbanflamide In 1939 Bow 
m and Frkkc reported the cases of 3 palfcoU 
trtaied by aniphanflanude with cvdknt rcsalt 

smoctar 

Most the compUcationa asaodsted wfth 
the ndlatioa treatmeot of cervaal cancer are 
doe to a fanltv technlqw and are aroidabJe. 

FiVna of the skin aod orfutiaa of the 
rectal mocoa are two Important aim indkatina 
that the bnuu of toieranre ba e teen read>ea. 
These sl^ t^^^knlariy the tetter iboaJd be 


cairfaU looked for and wed as galdcs t the 
Jnlenailv of IrestmcnL Careful atterjlajo t 
these signs at once r>bviates tnrrt of the arotdatk 
cornpOwtloDS. 

3 Poatradaboci mtoetra and iderosis 0/ the 
pwic ti«ocs occ ur rW one to se>TTal )tais afler 
treatoent emt slmtuate recurrent cancer 10 
dosely that a rnfferentlal dtafnoah b hsiwidble 
Thb aowce of mw should be cowklefea fn rrtr- 
dering a pngocdband planokg tmtraent in thb 
group of cases, 

4 Sffos of Intestinal obstrucUoo appearh^ 
iDontha or y can after IrradlatkiQ of c a r W l an- 
cer should raise the sa sp khg i of benign strictore 
of the fatten be. 

S- InfectuQ constitutes a notable cmptkA. 
This complkaUoo Is tergely oatvoldable. The 
activstioo of tetect bcmolytk streptococci b s 
real danger and is aaMciated ahh r to f per 
cent mortalltr Virulent heinoMk ttfrp l otocri 
are probeUy ksa frequent b tarty knoos. 

6. A bacteriolafkal ciarBinatkiD should be 
made b every case before treaUneol as the in> 
fected cases require fpedal attentieii. 

7 Aneffcetsbooldbemadet aanhat the is> 
felloe by the best methods antlHtrtptococnc 
therapy ScIphaAilamide has bees csed vith 
cooslaerahle nertsa. 
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THE SIGNIFICANCE OF THE \^NOUS CIRCULATION AHOVT 
THE ELBOW IN THE PATHOMECHANICS OF 
VOLKMANN’S CONTRACTURE 

1 HOMAS HORWITZ. M D , Philadelphia, Penns\Kan a 


T he concept that venous obstruction 
plaj s an important r6le m the mechano- 
genesis of Volkmann’s contracture of the 
upper extremity has been premised, m 
great part, on the behef that the venous com- 
mumcation between the deep and superfiaal 
venous systems m the elbow region is a smgle 
venous channel and is susceptible to compression, 
as by a subfascial hematoma, withm the confines 
of the antecubital compartment The anatomical 
facts to he related m this mvestigation indicate that 
the venous communications between the deep and 
superficial networks are numerous and that the 
collateral sj'stem is widespread and weU pro- 
tected This adds further evidence that the con- 
cept of venous obstruction as an important factor 
m the causation of Volkmann’s deformity is 
untenable 

ANATOMICAL CONSIDERATIONS 

The venous patterns about the elbow region, 
m the lower arm and m the upper forearm, were 
recorded by the wnter from a study of 67 upper 
extremities— 34 left and 33 right— m 34 human 
male cadavers, of which 19 were colored and 15 
were white, and with ages varymg from 22 to 85 
years with an average age of 57 years Anatom- 
ical dissections of the venous network m the up- 
per extremities of 10 additional adult human 
male cadavers were made by the writer, foUowmg 
roentgenographic studies of the venous circula- 
tion with a radiopaque medium — 30 pier cent 
aqueous solution of sodium iodide 
The patterns of the superficial veins of the up- 
per extremity have been mvestigated extensively 
and reported by Berry and Newton, Okamato, 
and Charles The observations m the present 
study were confined to the deep venous systems 
and their communications In the hand and fore- 
arm the fetal type persists throughout hfe and 
the superficial vems are dommant, m the arm and 
axiUa the deep v^eins are most important With 

Connna Borden Keen Research Fellow of The Jefferson Med 
leal College. 

From the Daniel Baugh Institute of Anatomy of the Jefferson 
Medical College Philadelphia Professor J Parsons Schaeffer 
director 
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rare exceptions the deep tr- i _ * a — 
arm and hand m f^rh ca?5 ie. ‘■Sy*' 
artenes, and each arter 13 acc--—', 
veins ' ' 

Brachial xeins The b-a— " - ' n - 

commonlj two m numbtr-, ir" *" - - 

sition being larger tha- ir’- - r' . 

to the accompanvTsg braai.al LA, 

ongm from the radial ardL’n," 

of the elbow, the. we-e o'tA -L 
complex venoue r.ecwo-k -Ar 

brachial arterv Th.e b-nd ' 

cular branches from th*- 
anticus muscles, the veiA 
brachial arterj, the interrA 
lateral veins, and, occ 2 _y',-.s''' 
veins, and thev joined, 1 , ^7 , 
basihc vem to form the A ' ^ 

the level of the lower 
subscapulans muscles I- . 7 " 
a^rj' vem appeared tr, fN'" ' -' 7 '-'-^, '• 

of the brachial veins l’ *7 ' ' 070 -.; 

others. It appeared toVAA/-''" * r'l 
basihc vem Asj-mmetrv' w t ‘ tre 

rangement of these veins V' A - 

same cadav er was eight tiwA 

symmetry of their arranaAlT"'^': ^ 

mens, the brachial veins'’ ’ ''' 

smgle vem Occasional] 
veloped, the basihc rece-A""' ^^>-1 d' 

venous return of the arTr'‘r^ '■>' theVer;, 
frequently the medial o- rof m- 

(accompanymg the infenr,-, i .e-at - e n 

was veiy weU developed , 


'eiru r*rt 7,7 




t e l/>> t 


instead of one of the brad ^ 'm v 
does In one specimen A'A; it r ' tAlJ 
tied mto the deep brach^Aj^'^" 
temunated m a large rne^lT-’'' 
more conmon arrangemAA ,er Tne 


Figures 2 to 8 




Raiia^ and tdnar veins 


'‘rated m 

withm Ae antecubital foU'. be 
vei^ The ulnar veins reA 7 ' biLmiAl 
postenor mterosseous veJJ.A ^ ^ ar^Aor and 
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Typei. Tn«J*. TmA Tyt*4h. 

PtOTHBudi: rrpranUikM ol rvteboea b b exk tt UkmSr i IndiU «b»: mte) 

(orauloa at tW cB mMB i fUb t rtb U Uic «iln« fa vw »<n»f vtm M fcilirrimw Culim 

bj app«r atmUbf of >4 b«s>u ca^ cri. TW laddfcg aid poatarW) «ja •/ ; 

u u Ub**. t7^ n oranTol tn tb adarm bafalaalb oqiWlic «da m L, nA«t«[ refa Lt kioiu ca»- 

aad 10 aft ort i tn Bsdai«faB7 tTpo K c. d aad a. t»a fcnacWa, m »wtul comdyttf bfaacWa, m 

b *r oatiHenMj trim ja, la 3 c»ib«vr» uOaiar ii>cd»} ctdldmi oa. Tbe o6Uj^fy I*r*lU ime* trT<v- 

• 0 rt 7 p«A,l» tadjtersaDaliTan)' t 7 P* 4 a.fci £»d*- Mt tW nlaiir* ^todtJaa a/id com W tW Sxn d iW 
rtt caiiu«nfl7 aod n cadarm bCalcrafrr ^ *7P« 4^ iKma* Stwtmm 

tens and flexor dl^tonun mbllniii mw-V^ and couatoal vdcckti smcm abott tbt 
mr^ tx> tbe bkipatal tendon. Tbe renoo* pat Et«ow *xrao* 

ttm» tt tba juncture varied conriderab^ (Hgt. i Cmaanicot tea a/ tW (F^ i to 
I to 8) 8) Tbe Qiaiiin u ntratffn wfa of tbo tlbo*’ «! 

H^h formaUoQ of tbe rtdkl end nloar arteries aimijs aTahrnbr bat t& vtfret of tbe deep tod 
/rocs t2ie hnehiri trterj is tbe apper or adddie tup^ 6 d*} veias wm so jiiced »s to mpdn tbe 
tbbdi of tbe ana vaj pretent bQttenI!> is a tod bJ^ to fltnr froea tbe <fepth to tbe nulicc. It 
osiUteTaBy m 5 cada\'m, whOe in one spedmen lennlnaled is tbe crpbabc vein, abore oc bdo« 
tbe radial and ulnir arteries arose directly by the onfia of the ntedian cubital eitu or fa tbe 

drviiKo of tbe ariOaiy artciy In these tnataTwra median cubital reiD. dots to tbe or^fa of the 

the radial and olnaj efata aacmied fa tbe ana and latter from tbe ceduUevefa. or o crai faca n y.feto 
either tenninated aepacatef) fa tbe haa&fa vein or both vefaa. la figure t tbe fonnaU* oi w 

Joined Jott prior to doing ao (Fir 3} In «>e coeojaunicatfag -rfa bt* been grtopd broa^ 

•peciraen m which there waa a h^ dlrWem of Into four typea In the fint rtpe, tie tuoat ^ 
ine biacbial artery the radnl \Tnia tenmnated ijuent, Ihia vein rect i red traoesa tnnn tbe radbJ 
in the cephalic vein, while tbe ulnar \ana a*- and ufaar vefaa fa tbe aecond type the cwo- 
cended fa tbe arm to end fa the ’em rmmlcatfag vein arose frwa tbe -eawx pto» 

^Fig t T>"pe 3b) formed by the Jimctare cd the radial aod nbar 
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veins, in the third tjqie this vem received a com- 
munication onl}' from the radial veins, and in the 
fourth tjT3e it was formed bj branches from the 
antenor interosseous and radial ^elns In all 
types the communicating vein received addi- 
tional branches from the veins draming the lateral 
condylar muscles Symmetry of the venous pat- 
tern in this region on both sides of the same 
cadaver was slightly more frequent than asym- 
metry 

In this investigation there were obseiw'ed 3 dis- 
tinct avahmlar collateral veins or venous net- 
works in the elbow region, in addition to the so 
called communicating vein (Figs 2 to 8) That 
there are m addition to these 4 communications, 
other collateral sn stems present about the elbow 
region, which are too delicate to delineate from 
gross dissections, is evidenced by the complev 
networks visualized bj means of a radiopaque 
medium (Figs 7a and 8a) 

2 A large communication was almost invari- 
ably present between the ulnar veins and one of 
the brachial veins or the basilic vein, by wav of 
the medial collateral vein that lay ventral to the 
trochlea and brachialis anticus muscle and deep 
to the flexor group of muscles arising from the 
medial humeral condyle (Figs 2, 3, 4, 6, 7, and 8) 

3 A less constant communication arose from 
one of the lateral condylar veins, which pierced 
the triceps muscle substance and coursed poste- 
riorly along with the radial nerve in the radial 
sulcus, joinmg the deep brachial veins (Figs 2, 3, 
S, 7, and 8) 

4 A commumcation, the least frequent of all, 
arose from the ulnar or medial collateral veins, 
passed behind the mternal condyle of the humerus 
in relation with the ulnar nerve, meeting the veins 
which accompanied the superior ulnar collateral 
artery, and termmatmg in the basihc vem (Figs 7 
and 8) 

ROENTGENOGRAPHIC STUDIES W'lTH RADIOPAQUE 
HEDIUM 

How effectual these collateral systems may be 
in transferring blood from below to above the el- 
bow region was illustrated by roentgenography 
following the injection of a radiopaque solution 
(30 per cent sodium iodide) into the upper ex- 
tremities of 10 cadavers 

In some of the specimens the brachial veins 
alone were ligated just above the elbow region 
The solution of sodium iodide was injected mto 
one of the radial or ulnar veins, and it appeared 
immediately m the arm above the site of ligation 
(Fig 2) In these instances aU of the communicat- 
ing systems about the elbow region were mtact 



the elbow region In this specimen the brachial veins were 
ligated above the elbow region but this did not interrupt 
the pronmal flow of a radiopaque medium in the arm 
61, brachial veins, rv, radial veins, uv, ulnar veins, 
III/ a , interosseous veins (anterior and posterior), b , basilic 
\cin, c , cephabc vein, m c , median cubital vein, c r , com 
mumcatmg \em of the elbow (i) The mtemipted hon- 
zontal hne represents the level of the elbow joint 

Fig 3 Scheme of (a) the superficial and (b) the deep 
veins and communicating systems of the elbow region in a 
specimen with high division of the brachial artery m the 
upper third of the arm Ligatures about the radial veins 
(which lay superficial to the ulnar veins) and the commu 
meeting vein of the elbow failed to interrupt the proximal 
flow of a radiopaque medium m the arm b v , brachial 
veins rv radial veins, h r , ulnar veins, iii/ a , interosseous 
veins (anterior and postenor), b , basilic vein, c, cephalic 
vem, m c , median cubital vein, c v , communicating vein of 
the elbow (7) The interrupted horizontal line represents 
the level of the elbow jomt 

In 10 specimens the communicating vem of the 
elbow was ligated just distal to its termmation in 
the cephabc or median cubital veins, and the bra- 
chial veins were ligated just above the site of their 
formation, through very small incisions The con- 
trast medium was mjected via one of the ulnar or 
radial veins, which was ligated just distal to the 
cannula, and the specimen was roentgenographed 
during the injection The solution, despite these 
ligations, immediately entered and coursed up the 
arm m every mstance, as noted in the roentgeno- 
grams (Figs 4a, sa, 6a, 7a and 8a), and by the 
immediate escape of the fluid (colored for pur- 
poses of recognition) from the cut surface of the 
proximal end of the specimen 

EVALUATION 

It IS generally accepted that external constne- 
tion IS not essential for the development of Volk- 
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structures of the enture forearm This concept is 
supported by descnptions of the venous network 
of the elbow region in most anatomical textbooks 
and has been accepted as factual by many writers 
on the subject of VoLkmann’s contracture (Jones 
and Lovett, 14, Meehan, Garber) 

There is mcreasmg evidence, however, that ar- 
terial obstruction rather than venous obstruction 
plays a significant r 61 e in the etiology of this de- 
formity 

1 Contractures of limbs m experimental ani- 
mals were obseri'ed to occur following the produc- 
tion of arterial obstructive lesions, by Von Nario, 
Brooks, Johnson and Kirtley, 3, Wilson, and Grif- 
fiths, 10 It was noted by Jepson, and by Burman 
and Sutro that venous stasis alone was msufficient 
to produce permanent contractures of the limbs, 
and that, in addition, proximal constriction of the 
soft tissues was necessary 

2 Exploration m cases involving the upper ex- 
tremity m the acute or threatening stage failed to 
reveal evidence of subfascial hematoma in the an- 
tecubital fossa The muscle bellies were found to 
be engorged and discolored, but this was more 
conmion in the brachialis anticus muscle than m 
the forearm flexor muscles There were subcuta- 
neous extravasations and small hematoma-forma- 
tion about the fracture site but no occlusion of the 
mam vems could be demonstrated In almost all 
of the arms explored, there were lesions aSectmg 
the brachial artery— vasospasm, incarceration be- 
tween bony fragments, angulation, laceration or 
tear In some arms in which the mjured portion 
of the brachial artery was resected, there was evi- 
dence of mjury to the adventitia or media or to 
both of these layers of the resected arterial seg- 
ment (Griffiths, 10, Jones, 13, Plewes) 

3 VoUanann’s contracture has followed proved 
instances of arterial occlusion Griffiths (9, 10) 
noted that m 3 cases m a senes of 20, patients 
operated upon for arterial embolism, developed 
typical Volkmann’s contracture— one of the fore- 
arm and hand, and two of the calf and foot— de- 
spite successful restoration of the arterial circula- 
tion Similar contractures foUowmg artenal ob- 
struction in the lower extremity have been reported 
by Gneg and by Dieulaf6 

4 The evidence denved from the anatomical 
matendl m this mvestigation, that a suffiaent 


collateral venous circulation exists normally m the 
elbow region, well protected between muscle planes 
and external to the confines of the antecubital 
fossa, mdicates that the theory of Middleton, on 
which the protagonists of the concept of venous 
obstruction have relied to a considerable extent, 
IS untenable 

CONCLUSIONS 

The belief that arterial obstruction plays a more 
significant r6le than venous obstruction m the 
pathogenesis of Volkmann’s contracture is receiv- 
mg mcreasmg chnical and experimental support 
To this IS added evidence that the theory of Mid- 
dleton, on which the protagonists of the concept 
of venous obstruction have rehed, is untenable 
The anatomical studies m this mvestigation indi- 
cate that a widespread venous anastomosis exists 
normally m the elbow region, well protected be- 
tween muscle planes and external to the confines 
of the antecubital space 
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REINFORCEMENT OF THE DEITOID IIGAMI-NT 
FOR FRONATED FI AT FOOT 
Imcmon Fuciodcsi» of 0» Calcia 
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^ UnON ol the proWetn of Act foot twu eTWphubenmoTtTCotninf thepnnatkrnof the 

wen tough I bj iranyb both mrjValaod b«} la rrtroipert, Jt appan l>»t thetc nsdu 

. j noQsorpfcal ptwredure*. The btter bated might he t bera ctpected betauM of the bJliut 
naadx OO t}K belief that acmbEd flat font in enrmt ttu- rmwatw^ r4>rrwTn.tv ■« 


■»— ' naadj oo the belief that tcqahcd Sat foot to coi 
t» a cootequence of imnde tnadeqnoc) ha t led of lU 


conwl the ptnnatwn deformity at the ipe^ 
lU aagle of dev-ntkm the toboArBiplir }nut 


o a cwitequeixe ot imrioe nnoeqoacy lai t led o< jU ajwle of devBikm the aabewrtipiir >Mt 
^the elabomtmn of a Mtcro of therapy which The reaEatioo of the {mpoctance of the pfcpeT 
o*T*Ddj oo foot bracea, noe iDodiAcatlQ<ia and a haiKflisg of tWa Joint above (hat of any of the 
ntual of maade cxercbe*. In oar ejtperince evTn otbei Urml JomU m the Irtalroent of pxonaled 
a hen rriijpoasly ptweented, iheae have proved feel a tma to be the veiy’bojjaof the jfood rtaalu 
fuUle ia the care of the trab pronatM flat loot obtained by dark and later by Zad^ 

In the m a m . the failura have been attributed to In pan, acene of lie dltBcolly whi^ haa letn 
lict of co-operotija, but tbe fa *t that nrooatbo aKoantered k due to the fact that two aoatotDfc 
may occur erea hi the rwevence of a aeQaeveiopnl aD) different riiaailom hair been grtaiped to- 
mojcaUtare teem to ba\'e been omlooLed. DC' getber aa a tla;^ cTmeal entity Anatomlcaih 
tpne that, tad poaafbfy In deference to the natatal tbe foi t » a umt co t np ae d of a oomber of tepa 
rebctance of carata to sabmh thor duldicn to ate aegmeoii ThyskikiglcaSy’ tbe foot ccBiba 
nrgeiy for kW of what appeari, at outlet, to of two leparate orpri*. ibe hod foot and tbe fore 
bet r^thdy noocnoiu aJilicum, the omem foot, /^pfaaardncn'bef afbilenJDgofthelaBt; 


tire treataecT hai been nmrotalMd and by a 
«t oiled 


foot, /^piaaardeacn'bef afbllenJDgofthelaBt; 
iTodlnal arch, that k, a change bi irhitmVal re- 
tauomh ip between fore foot and hind foot, and ^ 


That tbe aObetios h not to Inaocuoaa. aor tbe ne/po a mtatioD of the hind foot In rrblicxi to 
c onae r vA tivt Oratcpeot to eflectoai b mdmed tbelotigiadbalaxkof ihenTcrlcnpoaedtex Pn 
bv the "arrty of aurglcaJ procedurea vhicfa ha%e ptano-valra deacribea the combined fwin 
been dnited firao tlnv to tune ilorecrver tbe OtTvicnaJy tbe cure «f pea phjus rnuit be br 
•erv muIUpUnty of the tuarenkm* k, m tied aurglaU roenro which act acinaa the metficrtarttl 

proof that no aurcie metbod^of targrrr baa thua ( ■tahnir^ the fore foot In relaUon to tbe 

iar adequately a« rd the proWero Practitnll^ nlod fool wbDe tbe cure of pet •alfn* nrett he 


iaty of the auegctlkictt k, m tidt aurglaU mrara wl 
0 turcie metbod^of targerr baa thua ( atahHlre 

ly aS Td the proWero Practitnll^ bind fool while i 


abnotr erery important boM mntcle Ggamrnt. effected aero* tbe auhaalragahr jomt » t* (o 
and joint of tbe tanua baa been fuqpoll} at atabOlre the hard foot m reblloQ to tbe Irg 1 
taclcd Generally fpeaVlog tbe proredure* em- tbe ahJCDce of a aUbHued hmd toot, it h osde« 
plcKt'ed fall mt two catcftone*— the antenor to dacnn tbe problem of the lopgitudlnal 
opetataraa directed toward onf ectloa of the dc By canponaon wub tbe lower or anihicpow 
pmaed Jcogitudinal arch and the poaterior di- forma, m whet the arch b denremed and die « 
reeled toward in emon of the pinnated hecL calda merted, the human buM foot k 

That one or another of the anterior poop of Naloralh tbe de%ckpinent erf the fc^rod^ 

c^seratlooa mav ancce*lunY conea a true phtim arch haa been aaaodated with thb Inverka^ jlw 

need not be denied. Bat hetber the omeeOon heel and «dfi has been nanedered the 

of the anterior de/orrahy an effect a corrrfljon mecbaniam of ita accom^bhroent 

of the poatenoT deformUr bt pte*Mire from brlow ouder the bAoence oi heMh, who 

may be aenoudy doobted. It ta. In fact to Ibe prerwd tie opoikm that 

faihjiT of foci efforu that varxaa procedurea In- the normal arch, Ugamenu are 

tended t ttpenat m eit the merted hmd foot attnoT but that the lonfitudb^ arch cl t« 

owe their oncm On Ibe bole tbeanteiiorimup foot k dependent oo propedy and a^emta:^ 

of operation haa prosed to be more auccemfnl in balanced moadef b leg and foot, tV 
rettonn* tbe lor^udbal arch than the porterior been p«Wted that ibe of 

Syh 
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categoncalh that “the term ‘balance’ as applied 
to foot structure does not refer to muscle activiU 
but to the arrangement of the bones and ligaments 
which furnish a stable base upon which bodj 
weight can be supported w'lth the least demand for 
muscular exertion and propelled ex enlj balanced 
upon the lex er axis,” admitted the importance of 
the flexors of the foot in elevation of the arch and 
in rotation of the os calcis Though he denied the 
significance of the supinating mechanism, Morton 
concluded that the longitudinal arch appeared m 
consequence of the lex'erage action m a foot in 
which the bodj weight had shifted from the outer 
toward the inner side of the foot As a conse- 
quence of such teaching, the nonsurgical treat- 
ment has been designed to increase the power of 
existing invertors, while the surgical treatment 
has been devised to supplement their action either 
bv fusion or bj actual muscle transplantation 
More recent observations upon the embrx'ology 
of the human foot cast interesting light upon the 
etiology of flat foot Boehm show ed that at about 
the end of the third intrauterine month, the foot 
IS held in a position of marked supination, adduc- 
tion, and internal rotation, 1 e , m the position of 
extreme equino cavo-xarus Thereafter the supi- 
nation tends to recede and though still present at 
birth, the appearance of the adult foot is acquired 
slowly and as a result of pronalwn This general 
impression was confirmed by Boeker m his study 
of the prints of infantile feet At birth, the foot is 
held m supination and the sole of the foot, as well 
as the big toe, preserves many of the characteris- 
tics of the prehensile foot When the infant begins 
to walk, but little xveight is carried by the big toe 
which IS still prehensile and is not used for pro- 
gression The thrust is balanced on the outer side 
and the fore foot acts as the steadying force while 
the heel is raised from the ground At the age of 
2}/2 years, most of the weight is still over outer 
side of foot and the longitudinal arch appears 
flat By the age of 10 the body weight has moved 
toward the inner side, the big toe gives evidence of 
greater weight bearmg, and the longitudinal arch 
IS fairly well formed By 14 years, xvith increasing 
weight and medial shift of the thrust, the big toe 
transmits a larger proportion of the body weight 
and a stiU higher adult type of arch is present 
In fact. It appears that active pronation is the 
fundamental process and that the development 
of the longitudinal arch is the result of the con- 
version of the fully supmated foot into one char- 
actenzed bv relative pronation of the fore foot 
In any flexible foot it can readily be demonstrated 
that with the heel fixed, relative pronation of the 
fore foot invanably results in an increase in the 
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Tig I Average sequence and duration of weight bear 
ing on heel midfoot, and forefoot as related to sequence 
and duration of contraction of the posterior Ubial and 
peroneal muscles (From Schwartz, loc cit ) 

height of the longitudinal arch Indeed, it xvas in 
the hope of accomplishing exactly this eSect that 
the “skew” elevation of inner border of heel and 
outer border of the sole of the shoe was devised 

It IS in the reahzation of the importance of the 
fore foot pronating mechanism that the studies 
by' Schwartz acquire added biological significance 

“The heel rcceixes and supports body weight for o 436 
seconds The posterior tibml muscle contracts simul- 
taneously with placement of the heel on the floor, but its 
duration of contraction is only 36 i per cent of the total 
stance phase of the step, o 694 seconds, 57 5 per cent of the 
total time the heel is on the floor Therefore it is evident 
that this short period of reflex function of the tibialis 
posticus does not prevent the toot from pronating while 
walking 

“This too early disconbnuance of a positive force that 
could prevent pronation is accompanied by peroneal con 
traction which further provokes the charactenstics of 
pronation in each step The pcronei begin to contract o 166 
seconds after the heel contacts the floor and continue to 
contract for 79 8 per cent of the stance phase of the step, as 
against 36 i per cent prcxiously stated for the posterior 
tibial” (Fig i) 

Here again the relative importance of the pro- 
nating mechanism of the fore foot as contrasted 
with the supinating mechanism of the hind foot 
IS demonstrated Contrary' to the general belief. 
It IS the absence of actix'e fore foot pronation 
rather than of active hmd foot supination that 
leads to pes planus Without a poxverful pronat- 
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S olution oI tbe prob^m of 6at foot 

been *00^1 bj manj-ln both itifgkalamf 
rwTtturjfcaJ procediiia Tbehtterhui^ 
mamlv on Ibe bebef Ihit acquired fiat foot 
t* » cceaequeoct of ranade madeqalc^ ha%e Wd 
t the clabofation of a ijitem f theiap) ahlcb 
depend* oo foot braces, ifcoe laodlbcatioiu, anda 
ntual of muade eterciaea. In our eiperieoce, even 
when reU(tfoa*fj proaecuted. iticie ha\-e prored 
fatfic In the enre of the Uuh pronated Sat foot. 
In the maki the lalhirea ha -e been attributed to 
lack of co-Qfie7atMD bot the fact that pronitkiD 
may occur even m the p u a mc e of a weD ^-doped 

moaoilatore aeemi to ha -e been overlooked De 
ip<te thh, ttod poaiibly In defermce t the natural 
rHuetaort of rarents to aubmit their chDdfro to 
aurjm for r^f f what appean at cutart I 
be a rebU^'etr lanooKRcs alBktucL, the axuuv a 
trre treatment haj been maiataioed and by tome 
extoQrd 

That the affikuoo a rwt to mnoaioui, aor tbe 
e w tt en ertve tiratmeot ao eflectoaj b tadjcated 
b) tbe vanety of auifbal procedures which hate 
bro devMed fraa ff» to time iforeorer the 
Ten mulripljdt) of the m ^e at l a ta b b liaelf 
proof that tu lio^ method of aoryerr hai tboa 
tar adequately lu -ed the proWettL PracikalK 
aliaoat etery rmportanl bone mtacie bgamrnl, 
and yofot of tbe taraos haj been uupcaDr at 
tackrf Generally fpmkinR tbe procMute* ein 
pkned faD into two ateftone*— the antenoc 
operatloni directed toward correeboo of tbe de 
presaed lootiUKlinal arch and tbe poatenor di- 
rtcied lomard Di emoo of tbepranated heel 
That ooe r another of tbe antenor 
opcratloas mar aucceacfuUy- orrect a trrre plamis 
need not be denied But whether the correctioo 
of the antenor defonnjty ca effect a correction 
of the poitenor def rtnitt bt pitaaore {rom below 
mav be iencrcrilt doubted. It b, tn fact, t the 
fatfore of fudi effortj that anoui procedures fai- 
teoded to aopinate or m ert tbe e%-erted hind loot 
ome then- origin On the wboit, the ant rior group 
of opeialiooa has prtn ed to be more SDcceaaful m 
rest nng tbe longitudinal arch than the pnaterlor 
tna ia« )l«-ptuJ kc J«w 


group has been ta overcoming the proGaboo of the 
Seel 7fl retfoapect, it ■ppeara that these reaafu 
might have beCT expected because of the falhut 
to correct the pnmatloo deformity at the apex 
of Ita angle of (Elation tbe auboatragakr 
Tbe Tcalaatio of the toiportaoee of the proper 
bsndhflg iW tbb ,ioiQt aboxe that of any of tbe 


ther taiaal joints In tbe treatment of pnmated 
feet seems to be the \ erv ’basis of the toed resells 
obtained by Clark and later by ZadeC 

In pan, noic of tbe dlfficu/tv shkh has Iwen 
enemnter^ b due to the fact that t oanatcrair 
ally different sJtaatlotis ba 'e been giuup c d to- 
gether as a slnAie cUnJcal entity Anafomxally 
tbe foot b a mut compxaed of a number of sens 
rate tcgmcnia rhyakifoipcallv the font cnstmi 
of two separate ccfua the hlod foot asd tbe tore 
foot. Fes^e lo describes a ffatlalngof thelosg 
(tudmal arch, that b, a change io anatookal ir 
blkmahip between (ore foot hm hind foot, and /0 
al(Bj a rotation of tbe bfod fool hi rebtxei t 
tbe longitudinal aaas of the iQpenmpoaed leg Pn 
phno -algui describes the oicnblora form 
Obvbeaiy the cure of pcs ploows suit be by 
saificsl means which act across the taedwtanal 
minu to aubflue the fore fc»t fn rebtloo to tie 
hind fool while the cure of pes -algns must be 
effected acroaa tbe lubaitragilax }oml so as to 
atahflue the hind foot m relaliai to the kg I 
tbe absence erf a slabUUed hind foot, it b nwle* 
todbom the problem of the kargltudinj! aith ^ 
By compensofi a ih the kraer or a Ihrcpesd 
fnrtns, Jo «hlch the arch b depnaaed and ^ * 
dirt s exTTtrd the human hmu foot b wpmated. 
Naturally the devdopment of the kngitodlw 
arch haslwen asaoQitcd mitb thbloversion of tbe 
beef, and sqfrers^ esliaa has been cnesideTed ibf 
mechaobni of ts accompfithineQC. 

Largely under the influence of Keith sho ei 
preased toe oplaioo that Vith tbemamtenanfto* 
the oormal ardx, UgsoMls ar® nol dirt^ 
ceroed but that the locciUHlinal arch oitM 
(ixM ts dependent oo properir and *irtcMtk^ 
tabnerd inu*cles bi and foot, the bebef W* 
been pnrpagited that the cause of flat foot o jj 
nnisck aeaknesa. E « Mortoo, abo statw 


flyh 
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Fig 3 The fascial graft in sttUj seen from the medial aspect W hen sufficient 
graft cannot be obtamed, the antenor ascending arm maj be dispensed with 

IS to prevent exactly that malposition which is tenor to the calcaneocuboid articulation are ele- 
charactenstic of the pronated hind foot vated, and a transverse calcaneal tunnel is drilled, 

To simulate this action of the deltoid hgament, so as to emerge on the lateral surface of the os 
to elei ate and invert the os calcis, the following calcis, m the region of the trochlear process The 
operatne procedure has been deiised Under a guide suture previously passed through the tibia 
tourniquet placed around the calf, a curv^ed m- is now passed down along the timer aspect of the 
cision IS made, extendmg from the scaphoid tu- ankle, beneath the tendon of the tibialis posticus 
bercle backward around the tip of the mtemal muscle, and around infenor surface of os calcis 
malleolus and then upward to a pomt about 3 A small external counter mcision is made, and 
inches abo\ e the malleolar tip At a pomt sufli- from without inward the graft is passed back 
cientlv aboxe the epiphyseal Ime, to prevent m- through tunnel made m the calcaneus (Figs 2, 3) 
iur\ to the growmg zone, the medial surface of A small mcision is now made over the fascia 
the tibia is subperiosteally exposed A tunnel, lata, at the lower portion of the thigh With the 
running anteropostenorlv, is made, beginning on fascial stnpper, a long stnp of fascia is removed 
the medial surface of the tibia, above the epi- subcutaneousl> and is passed through the dnU 
phi seal line Through this, a guide suture is holes, exactly along the course of the guide 
passed The mcision is opened so as to expose sutures The heel is strongly supmated and the 
the abductor hallucis below and the tendon of the strands of the fascial graft are sutured to the bone 
tibialis posticus m front The sustentaculum tab and are then united to each other, if possible 
IS X isualized betw een the tendons of the tibiahs The w ound is closed in laj ers and a plaster-of- 
posticus and the flexor longus digitorum muscles Pans boot is applied, with the foot in the max- 
With a broad, blunt, periosteal elex'ator, all the imum of mversion Immobilization is maintained 
tissues lying below the sustentaculum and pos- for a penod,of 6 weeks Upon remoxal of the 
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tlf Mctioe The ha Dr twe i»- 

dkafart the (udtl pift 

m* fsw the soptnatfD* counletirtfctt 0/ the 
ptwnd igtiMt ho^ wTHrtt loLdi to dorpel eTtm- 
Ax tod fup^Un o( utf &nt Eoetitiiml with 
Eattminx 01 the *nb aad koe at tbe huKT *UT>- 
port of uie foot txtpod Cniii a tut oarpfntnnoly 
•eeo foUtnriat per o aeaJ txuepkAtAtkM b couado 
tahnrfng cfimtiam.') 

Bat vnOe the actloD of tbe peraoeol moada 
utd tbe fnritxtioael effea of body tre i g b t tend 
to prooate tbe /oei as • trhtfe prortoiim of tbe 
fore foot tlone cu be ecompuehed ontr U eotne 
rped u nkm a pnn'kled nKidi (be hind foot 
can he prevented from pronalmg That tbe lib" 
bib pocOettt A port in Krpmatxn; the hmd 
foot cijuvrt bo denied, bot tbe relath^ abort 
pemd of its aetko (odicatea that the nltinuite 
defenae againu prortatioo of the bed onnt be 
coo^t bt tbo ligamentoe* ilructarea rrboae ana 
tomkal fuDCtico norrExoIk b tbe lasitatmo of 
ereetanr motvm. That tfib a tbe caae b ihovn 
by tbe marked ■oljju* which cbaractcrbea tbe 
atance m paiieoti mjSering fram IrvpTtonk, It 
M foitbet ftibctantiited br the hipi aids and 
nrpinated bee) of tbe dab foot a> cootmted 
with low arch and pronaled beet of potient m!ih 
an a 'alckn fracttiTc of tep of tibal meDeobta. 

Tbeae facta were deajf> aoptealed bv tbe rider 
tt'K i trmn fn hb duanalon of weak feet, kl firtt 
gknee It may aecm that tbe depmekn of tbe 
arch i» the meat notlmbk pecfUirUy fn a ebar 
acterime caae of tial foot uid that tbe popular 
name li, tberefore to appropriate one. On 
clceer rcuniaalkei, Eowertr It wfll appear that 


the foot is not flat becaw Iti 'iejUooe bu 
wnt, bot that tbe lowered arch a cawed br 
lateral displacement (abdactioo) It has ben 
•taied (bat under oonnal corwHtlom, lo the act ef 
p Mefve weight bearing, the astmaJui roUln 
downward and bward upon the ot ralrh, 
fn* rti anterior and internal border nntfi tbe 
root emeut Is checked by tbe ttroog Gpmcnti. 

Oeariy tbe tbenprntlcmdkalkn a tberettor 
atkm of tbe I^mentooa sopport alonx t^ bner 
Mped of the ankle to check exceaut-e prooaiion 
of tbe beek \s early as December thb as 
attmpttd bv tmartmladoo of tbe Ubli] bwr 
don of the aritofd Umuent. Though the proce- 
durv was wcceaafnl bi anktalofaiR the rana of 
the hetl, socM bmlulkm of ankle )OTt motioo te- 
•olted, and thw, combined with fear of injwrint 
the epiphjacal cartflage ui gro w m i' ddUm) In 
to a leanrii for another mentti of cffect«s t 
Ggaroentoua check 00 exccari\c prooadaa of the 
betk Tbe key to tbe ptublem was nggeried by 1 
Mud> of tbe DOTmal deitcad Sgament 

*TW dritrid Hisaisi b stj sw c flsi, tdiskpdw hod 
atUrhed tD th« tM sad taicrw tad pcstrVr 

bnrden c4 the awdU nukoh* 1i cosn Ws ef t« irt> 

ri Aen. aoperfciaJ sad dap. Of iW ssaatkk] ften, tW 

ixat utcrisr Ctfiwariakr) paa fensjd, to bs asrf tri 
lat« thi Ddwr^T of tha as Icalar bwa sad jwrdatdy 
hridad this they Ue^ kk th« wedal mar$ip ri tW 
pfaatar cakaatwrinlsr BrsAnt. U* wdbt (oiesaen- 
hblsO ditt jui i ikaoat uipodk efsiW tebelawT t rdgU 
Ibe kola Irattk of roWtrtircfai Uh cf tke ol 
esaeoas ike poafrrke Sim (pnatarkr ttiet&al) (ms 
backssrd tad btmlasill. to M tacked ta ike Met 
cd« ef tk* tohw and I ike prtoloeal iahwdr m In 
pottfior sortict, ta the iraort hr the te*d« <f 

U» fcaor baDons kwpaa. The deep Bien (sareikr tsk 

obaJ) are anacked ahn Sa ika Up cf iW lasIMw wH 
t>*Vw Ca tka lardU «Tfsi.a of tbe talas (Onfl. 

Thb tqeuaent, by far itroe tg er iban tbe bletil 
ankle icrtol Ugtraent fi obricmily directed toasrd 
the prrrentiM of eelemal rotation of tb e bW 
fooL In iha, It la loppcried bv the powtrfsl 
(ntCToaaeoDS talocalcan^ Qgament, *bow fiber* 
are » dtrecied as to arontejucl any lfndeK^ 
icoard eienion of the os calds. 

Bui tbe n bole foncl Ion of tb«e Hgaments b i*e^ 
4M}y to act as a check to erteroal roliriai cf the 
01 calctt. If it were so, bioeaechaBlcal 
would hare led to tbe derriopeneot of tke drftw 
HpUBent in the plane of tbe internal HaDfw^ 
This b not Iba case By far the inter P»ri of « 
figament fans out to be Uuer ted nweb antmw to 
>hta pboe This makes it eridenl that UiB pw 
don of the Dgatnent deveiopa fa mr« Mnc 
etresaes which tend to roll tbe « calds 
and dattwwg / In other words, it awwn tro 
Use opwird and inward dbecUoo of tbe 



Fig 6 Case 2 Lateral view before operation 

quently admitted to the hospital and on August 20, 1940, 
the right foot was operated upon, on September 3, 1940, the 
left foot was operated upon The deltoid reconstruction 
operation described was performed on both sides, the heels 
being pulled mto marked \arus by means of fascial graft, 
and being maintained m this position by means of plaster 
of Pans boots for a penod of 6 weeks At the end of Sep 
tember, the plaster boots were removed and it was noted 
that the wounds had completely healed, but on the nght 
side there was definite limitabon of motion and endence 
of a local inflammation X-ray examination disclosed that 
this was due to some osteol)d;ic lesion m mtemal malleolus 
This was, at first, thought to be due to pressure of the 
fasaal graft against the underlying mtemal malleolus 
However, the contour of the defect did not seem to be con 
sistent wnth this interpretation, and re examination of the 
reoperative x ray films revealed some lesion which had 
een overlooked Wet dressings were appbcd to the right 
leg, and in time the sw elhng subsided and a fair range of 
motion returned On October 30, weight beanng was per 
mitted, and shortly thereafter the patient was discharged 
from the hospital, walking in shoes with a wedging in the 
inner borders of the heels On January 21, 1941, it was 
noted that both heels were in the neutral position The 
longitudinal arches were well preserved and the prom 
inence noted over the scaphoids had disappeared The 
patient walked quite well, but on the right side some 
pcnmalleolar inflammation still persisted On the left side, 
the range of motion at the ankle was excellent on the nght 
side, a slight residual limitation of motion persisted (Fig 

Under physical therapy, this swelling gradually dim 
inished and the range of motion m the nght ankle increased 
In June, 1941, it was observed that well formed arches 
were present on both sides The feet were quite flexible, 
gait w as normal, and the patient made no complaints The 
arch supports were discontinued and patient permitted 
stock shoes w ith only small w edge along inner border of the 
heels Up to present correction has been retained 

The second case proved of spiecial interest be- 
cause of the association of accessory scaphoids 
and markedly pronated heels The accessor}’^ 
scaphoids caused no pressure symptoms and were 
neglected in the surgical procedure The result 
obtained tended to confirm the opinion that the 
ligamentous repair was the essential element m 
the correction of the flat foot condition 

C\SE ; Mary R aged 13 jears, was brought to the 
hospital in Uic carlj part of September, 1940 oecausc of 
flat feet and a painful prominence over the mner aspect of 
both feet which had been present for a period of about 2 
cars Lxamination disclosed marked pronation of both 
cels, dropping of the longitudinal arches, and prom 
incnc^ o\er the scaphoids The roentgenogram was re 
ported as showing bilateral accessory scaphoids (Fig 6) 


Fig 7 Case 2 I ateral view after operation 

However, it was noted that when the heels were held in the 
varus position, the arches could be promptly restored 
Because of this and despite the presence of the accessory 
scaphoids, it was felt that the pronation of the heels repre 
sented the primary deformity, and the operation here 
described was performed bilaterally The postoperative 
convalescence was uneventful, and in the latter part of 
October, 1940, the plaster was remov ed The w ounds w ere 
found to be completely healed The patient was fitted 
with WTiitman plates and was then permitted to walk in 
wedged shoes She was seen in December, 1940, at which 
tune photographs (Fig 7) were taken The patient noted 
complete absence of symptoms and restoration of well 
formed longitudinal arches Foot plates vv eie discontinued, 
and up to the present the arches have remained elevated 
The accessory scaphoids are stiU present but do not appear 
to cause the piatient any discomfort 

The procedure here outlined would seem to 
have Its special apphcation in adolescent patients 
between the ages of 8 and 14 or 15 years, in 
whom excessive pronation of the heel persisted 
In younger children, the operation would prob- 
ably present greater difficulties and might be 
unnecessarj In older patients, the definitive 
establishment of the tarsal loints would probabh 
vitiate the result In the proper age group, the 
procedure has the merit of being completely e\- 
tra-articular and of avoidmg the danger of injurv 
to the epiphyseal growth zone Thus far, the feet 
operated upon have remained flexible, painless, 
and with well formed arches 
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4 - Cu* ^ befon epentka \tiu tbr ocitM] coo riUTof (b« ^duBc* tcedoo Hd ibc lUenl lev Ok prai 
knt tophfJd tiboe«£tT b deertv rtafate. 


pLuler a well molded foot pttle a prepared tod 
patVnt HaUowrd to bear veiffat hi « ed^ed iboo 

Since tbe operatioD b hitenM lokl} for tboac 
cud In wtuch eecewK-e prorutkm baa rmlied 
from a kai of the rectnlnlog actkio of tbe deltotd 
nipment, h bekar tbat its^ld oot beetnp^ed 
when tbe prooation h catoed by boor dcfonnltT 
Obrfeusly a 'alfia doe t a mahmlted {rartxne 
f the kr^ end of the tiUa b oot amenable to 
correetkm by thb procedure It b eaaentiaJ 
theref o re to delerraine bj roentfeDofracoa of the 
anUejQuit that (i) the pooe of tbe aitjcolar aor 
lace 0^ tbe tibta a perpmlcubr to atb of 
tbe booe (a) the uinjalua la held b lu oonnal 
poaltloa b> a aeH dd'ekfxd aoUe otoetcae and 
U) there b no abnonnaljty hi tbe oe cakh. If 
tM*e facta on be eatabfbM, tbe pranauoa my 

beattnbotedt a lota of dehotd Ugament srppott 

TbeoretkaUr the opertUon b applicabie to all 
auch caaca regardVaa ( age Iloi^cr it wooM 
appear to be ondealrable to attempt driOnia of 
the OB oldi bef le aaffioent bone bees laid 
down t mfaunure the danger of mterfereoce vlth 
normal growth. SooQarly t would ppear im- 
aite to defer opoatlcn bevond the thoe ahen a 
ph>'aWogica] readjatlment f tbe tarml artlcnla 


Uona mlgbt be rcaaonably crpected. Quite u 
bItnrOv therefoee It a aeggeated that the 
optimum perwd foe operative Etenentjoci h be> 
tween the ages of 7 or 8 and 4 oc 15 yean 
The hist of the cases treated b> tha method 
wna opera led upon in 9^7 LauaJI) a aeD/oraerf 
arch ijD a iborrraghly foot has readted. la 

Keneral, tbe greater tbe luploatian of tbe Urd 
foot, tiie bigber Kaa been toe losglCadiml arch 
But e\-en when the uch haa not been ewnplcidy 
rest red thedlmloauo of pronatbn of tbe hbd 
foot haa beo) accDnpaoM d> a u a ik e d reHef cf 
arraptoras. There b lODallr cnenplete reCef of pb 
andtheaense f fatigee present before operttn 
Tbe foDoa mg ease reports prwTit ip«n] pofaU 
of mtmst. 

Rum B i^td 9 yean. ■ adaklnl U lie 
hafiiu) a tofnt. 940 the cf a the eUd W 
bets eroi and mated u Ike lieepdal tor btn lep He a 
tauf fa I iWbBerhaJ t the (veaut iok by capamc' 
ho Do4fd “pcTJvMMVl boMf 80 the aver aevrt ef 
feer Oo exaetBalHa h u aoted tkat ikere u 
laa/led lira trf tetk keel*, opeoalb'tkeWt, vrtkfccp 
Ooo ol biUa feet ud AjlI tsa* of tla kaxaaihBaJ urW« 
<Fif 4) \t fim It u tboixht tkr paOeat a mStrwt 
livea afc u aory av T ' fw edi or raliTfed Kapkovl tokmrW 
bot -ray ramloatM ekoved o8 nfaloicd ef * "7 *” • 
mnahty in the ermphiJd rtf™ TV pauent “ ccw- 
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TABLE I — GEOGRAPHICAL DISTRIBUTION 


193 CASES (since 1913) 


CvOBraphical Unit 

No of cases 

North Amenca 

40 

I ranee 

32 

Eastern and Central Europe 

3' 

Scandinavia 

23 

Germany 

21 

Italy 

16 

England 

13 

South Amenca 

7 

Onent 

4 

Afnca 

3 

Switzerland 

2 

Low Countnes 

2 


194 


question appeared only wth the publications by von Zoege- 
Manteuffel (1898) Since his time a literature has accumu- 
lated that IS not only large but increasing, due at least in 
part to recent accessions in the medical penodicals of North 
Amenca and Central Europe No effort has been made 
here to assemble a complete tally of all the cases published, 
and hibbographic efforts have been confined principally to 
the years smce 1913 Faltin in 190a found 79 reported 
cases, Ekehom, in 1904, gi, Bundschuh, in 1913, no, 
Kunz in 1928. 155, Podlaha, m 1929, 168 Taking Bund 
schuh’s (1913) review as a basis, a cursory search of the 
readily available sources has yielded 194 cases (includmg 
the current one) since the date of his report The total of 
304 recorded cases is wathout doubt incomplete The 
geographical distribution of the 1514 cases collected is of 
more than mere statistical interest, in view of the geograph 
leal aspects of the etiology of the disease, which wall be 
discussed later It also shows that the incidence in North 
Amenca is relatively greater than is generally assumed 
(Table I) 

ANATOMICAL FACTORS IN ETIOLOGY 

It has been accepted from the beginning that 
torsion of the right colon depends on an abnormal 
degree of mobility of cecum and ascending colon, 
this would make cecal volvulus basically a con- 
genital disease. Lynch (1933) listing it ag ^ 
most important of the abnormahties of the colon 
which require surgery The anomalous freedom 
of the right colon^ has been almost universally^ 
conceded to be an embryological accident, fJiluft * 
of obhteration of the fetal right Tnesocolon with 
the consequent persistence of an adult mesentery, 
though von Thun (1913) has suggested that gen- 
eral enfeeblement of the abdominal organs and 
acquired enteroptosis might also play a part * 

*lt must be noted that the normally fixed cecum is usually free 
enough to be lilted out of the wound m the process of perforramg an 
appendectomy Flint (igii) belietes that study of cadasers 15 mislead 
mg on this Mint. This normal mobility is clearf> evidenced by the x my 
findings of ilo^y (1919) Engel (1857) ascertained that 70 per cent of 
cem can be raised readily Drcyct (igri) gives a figure of 67 per cent, 
pe whole colon Is much more mobile than many suppose Barclay 
Uq 33) in fact ^ould have it shifting about the abdomen under certain 
clrcumsUnces, In an acrobatic manner Carson (i9}6) is of the opinion 
tt^t real fixation of the cecum is entirely abnormal The mobUitj with 
which we M here concerned— that which allows of cecal \*ol\'ulus— is of 
nuite a different order than the normal freedom 

•There is one form ot volvulus usually considered rare, though Comer 
and Sargent (1905) thtnL It may be common which Is regarded as ac 


The sequence of events m the fetal abdommal 
cavity by which the colon gains its adult position 
and attachments is too weU known to require 
detailed repetition here It may be said, in 
brief, that the cecum gams its mature locus 
through the operation of three processes rota- 
tion, which carries the ongmally left sided as- 
cending colon across the abdomen, descent, by 
which the cecum sinks from a subhepatic situa- 
tion into the nght iliac fossa, fixation, whereby 
the right mesocolon is lost and the right colon 
made adherent to the postenor abdominal wall 
Mobihty of the cecum depends largely on the 
degree to which this last process extends If 
fixation is incomplete, the cecocolon enjoys a 
greater or lesser amount of freedom of move- 
ment, it may re tarn its own proper mesentery, or, 
if the termmal ileum is loose, a common ileoce- 
cocolic mesentery may result Descent is sub- 
stantially complete by the eighth month of fetal 
life (Hertwig, 1902, Keith, 1910), the cecum has 
then attained its adult position Fixation proceeds 
thereafter, but the final peritoneal relationships 
are not fully established until about 4 months 
after birth (Harvey, 1918) The possibility of 
hypofixation is balanced by that of hyperfixation, 
in which the process goes to excess, yielding an 
entirely retroperitoneal cecum, and spreadmg at 
times to involve the normally mobile terminal 
ileum General hvperfixation, of course, pre- 
cludes any possibility of cecal volvulus However, 
hyperfixation is often local (Carslaw, 1928), the 
prmcipal sites being the beginning of the trans- 
verse colon (by the duodenorenal ligament) and 
the hepatic flexure (by the right renocohe liga- 
ment), though it can occur anywhere on the 
ascending colon Such a point of local hyper- 
fixation, combmed with looseness of the proximal 
large bowel, provides an anatomical situation ob- 
viously favorable for a cecal volvulus— there be- 
mg a^fnobile segment and a fixed spot to act as 
a hub . 

4 right colon wluch has^faited to gam normal 
^sllBi^ty by fusion of its mesocolon with the 
postenor panetes is, nonetheless, often pro- 
tected by the formation of secondary supportive 
attachments Such structures as Jackson’s mem- 
brane, Lane’s band, and various pencolic mem- 
branes are to be explamed on such a congenital 
basis (Connell, 1913, Gray and Anderson, 1913, 
Munroe, 1926) Flmt (1921) has often seen a 
band anchormg the otherwise free cecum laterally, 

quired not congenitaJ This is ntdIvuIus of the cecum akine about tbe 
long of the bowel It can occur only in a cecum which has become 
secondarily pouched and dutended Pouching must be taL^n as an 
acquired cecal charactenttic for the fetal cecum Is a tapenne one which 
merges impcrccpUbly into the base of the appendix 
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V OL\ ULD 3 of the crewn, ontOy in 
\‘ol ing to KOK ealCTil the pnnxmal 
cdIoq tod terminal Qeom b genemU) 
nsutled u oik of the rue caum of 
cDtcftlaal obctructkxL \et, oo the h**" of to- 
cfdmce abne cecil tonkn deaenu more tbaa 
paaring wllce Lenormant (iqiq) foimd that 
3-4 per emt of hh S 3 aiaee of tetertmai obtlruc 
lion were due to a nmt of the njfal colon 
Jtoibaeo {ig 4) analj^ing 53 caact, obutned a 
fifore of II 6 per cent Pratt and (alUi (iga.) 
atate that 5 t 6 per cent of mataocea of Geoa to 
the Lnlted Statea h catrvd bp cecnl tonlon thb 
percental— wtuth to the preaervt authon, areins 
amtJdfipj higb— a daUenged bjr Sweet (1935) 
who foood onJj per cwt of 510 caaei deuar 
mined b^ tha coTtclitaiii. EsiunatioTta of lha 
proportioo of ceoJ v-ohruha, ai compared with 
‘ol'Dlutof ther loationt, WT wkiefr Jacobaen 
(1044) a TTi that 3t-d per cerrt of all caae» of 
vomilu are of the rt^ht cokm Cufbf (cited by 
Saurf end Lajeune, igjaJ 7 pet cent Sweet 
(loiS) t* 3 percent. 

there are tber reanoi for acowdtDA llut db- 
order aerioua cooikiemtkn Uomani (1911; baa 
ooted that whOe it ia len comraoQ than atgniDkl 
rt>Kuhta, t b eureka Oymexe onportaot Uao the 
latter Moreffirr the ntorulity b bigb, etceed- 
ng 50 per cent TTie need fo diunnaw 

and uiUDedcite aanncal intenvatioci 0 the naual 


dkgnoaabJe «tkj- andi an opfajoo fa mpported 
bv Cotner and Saremt (igo5> Pratt and FaSo 
(1917) and Grace (t95S) In thii CDunecOwi, it 
bDotewoTth) that Bet^ (1913) hartudreffg 
patbnti, (oond vdvnmi ormpiete tn only 41 po 
«oL It fa poaajble that there fa tome relitiwt^ 
between paLrtkl cecal torawn and that much db- 
puted entity cmaiiwodrfr fTnaliy it fa dlnfcafly 
Important that rwiltaJ crcal voJniho may pro- 
duce rmploma uVe ihcac of acute aprenriidijv 
Paacalfa (1009) Uatn that hebcsatleaanianerai 
p erao na with aoipected sppendicftfa who wert 
toand at laparotomy to nate a tw fated fVht 
adon he bti>r>Ta that crcal vofruluimnit aha 
be ctauldcrwd in the di/fnentfaj dopM** of 
dfaearea p itw o timg aigm tad wrmptoiis In the 
r%ht lown quadrant. 

tarEnTwr 

It b not eaa> to fwmbt a defiaknn of a^ 
*Dhtt of the cecum. AawiDl«im theaheonul 
•oatAffiical freedom wtudi permits the detebp- 
tBCDl cf ihta dwordrr vanes m degree. Therrfora 
volvulut, cmtmm: abont the oc jm nna th* 
ganml frota a twtrt of the bofated cecaa > ter 
BOO b ■nlTbg ait 0* the unaH btertbe and rao« 
of the lirie The designation “rofrate of the 
cream bmwieadbg moat of the caaes ao taMd 
brotve sIm a arkbk arnnnnt of the asceodBC 
colon and tenabai flevim. The cnodiricn erwW 


acute ewK t» cmproaized bv ChaUanta (91) 
figures of 96 pwtlmts operated opoo, 59 per cent 
di^ of 33 Dot operated open all died The 047- 
ruficance of cecnl -ol -ulus a farther hoghtco^ 
bv the poailbiljrv that, b additV* to the acute 
case^ ordinarilv report^ there rdst hatancea of 
dtfcauc porttti toraioo TwjTnon ( 9*3) has re 
ewded an eiampfc 0/ the latter and cotuidet* I a 


IVfVOWM ‘•WTBOT U4 IWVMUUl of VmWIBT 
(Vp j frwn Wlwtrr I W tW »«« 

bebn the CWisi iraa»fr tpnJ *4 

tb* Vaanua t«ona>ga l u i t i iw tpnt *4 (Ur 
fUad \i«l a* >M TS ■Wt r *f ' 

Carw nd '« 4 TW >1 « 04 ) c 4 XT>Wtd (CUlltT nO W «a per 

nu m ri ^ pKinU •ftrtud wn ud •« n"n^ 

rpea rofkitiid (rocs lb* Ictmnm Cmtiat ( pi ) ■ottabu 
VwaWk recTHS I rua •( pitm cyimlat Wf— —I 
mm •pnttJ mmam Bnrr I piu OcstS m* «( u p(i ent n 

•« <Mf ol paCHMl ITM. 


better be termed ‘Sofvuhn of the nght cniwi, 
were not the preseut ume so firmly eoirmched 
Gatedler Uoatjcr and Porefaer 1,193 ) hare pra- 
pojed that xJvuhia of the cecum be d ffu a e d a » 
cuoditios b which tonaon b linutrd t the ce- 
onn aacendbff colon, and terminal Qnm 
forms a HiBlacton enl Iv on mbrv ofcifkal »» 
amtomicst gitjundi, sloce the njfht 
aauaHy fixed m »l* upper rtwches, do nattn 
defecltve mav be the pentooeaJ attachmenU a 
the cecum and sd>flcwit bowel. Oblcath' th» 
de^lioo aervea to aepwrate nght cnla: tor*** 
from aigmoldal "ol loa, ilbc olrviko ana 
total volvuhji. 


Lmjatmc 


Th« tn( repart of 
tl«i of Rf^maaSy n 


eoIorcW ahahn 
^ Cnuoi conawierati* • 
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1 iR I DnRramimlic fiRurcs bisctl upon actual 
"specimens rccordinj, the range of ileocolic allachmenl in 


125 consccutiic adult specimens for conienicncc tVpesare 
indicated the percentage occurrence of each tj^ic noted 


occur in 14 subjects (11 2 per cent) In t\'pe 
lilt, Uic line of atlachnicnt ascends, leaMng the 
cecum free, this arrangement obtains m 7 or 5 6 
jierccnt Figure 4 illustrates an example of Uire 
Ilia a b\ pcrdescended cecum bangs free m the 
true peKis, with a line of attachment beginning 
just above the ileocecal junction and ascending 
colon without adhesion In 25 instances, 20 jrer 
cent, tvpe IV, this line of fixation is situated well 
above the ileocecal junction, though the cecum is 
sometimcb fixed latcrallv bv a descending line of 
fusion In 1 igure 2 is jiicturcd a cecum that falls 
into class U It IS somewhat cxccjitional in that 
i redundant cecum, fixed in the iliac fossa, 
lurnwl backward upon itself to point upward 
mil touch the liver (termed an “erect cecum ) 

1 Igure , illustrates another examine of tvpe 1 \ , 
in which however there arc two extra retaining 
bands In tvjie \ S subjects, b 4 per cent, the 
eceiim and much of the a«cending colon are free 
of attachment to the i>osicrior abdominal wall 
1 Igure 0 is an example there is a comiiletclx 
mobile ceetim and ileum assJiownbv tlieeascwith 
winch It could be atraclcd mcdiallv The ascend- 


ing colon is also without fixation throughout 
much of Its length Tvpe VI, 6 subjects, 4 8 per 
cent, illustrates complete freedom of the whole 
right colon Such cases have, to a greater or 
lesser extent, a common ileocecocolic mesenterv ' 
Figure 8 shows an example of this tvpe, further 
complicated bv a retroperitoneal ileum which 
occupied tlie iliac fossa, such an attachment 
would provide a fulcrum for vmlvular movement 
Figure 9 illustrates another instance of tvpe VI, 
It demonstrates that embrvonic failure m rota- 
tion and descent is the basis of maljio'ition, the 
cecum here occupving the left hvpochondnum 
The application of these anatomical observa- 
tions to the question of cccal voh ulus is obv lous 
Onlv those right colons free of adherence to the 
posterior parietcs for at least a part of their 
length are subject to torsion It is immediitelv 

*Comp cir ilfnco’tc rn rnw*n r rif'l t<ci.r 

in mo'l fnr** Krst* (lOW' foun 1 il in 2 of l 4 ^ ca!i\f i4j'trctnt 
Trrvr* in 3 of 100 3 pn Ctrl Wan in o-K i cent 

<>ar entrru ucrc pc haf no-cc’a'tK: incr '•r iVdj 
ca iaxrn »ith a free a ctr line o> n exen if ihr Vrpattc t lurr vr r 
Mo X of the t cadiNT-s Fa 1 a rrlrt pcrtitinril I’rur* a*'! 
ani her a lira! n actui j> t c \ j j j j 

ocnx cd a cvmrsoa irr'trtc*a 
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while It has betn Gxiyhllns (19*7) wpenence 
that Jackson s roembfijK b p r ese n t oofy In pn 
tienU pi'iTMtii^ an asccTtdlnx mesoo^on An 
mbT>olciKical emhoaUon of the ngm of these 
abnormal ntain^ ttmbraoH a aBonlrd bv 
artombf pemsteoce of Reids (igii) gcnlto- 
mesentenc fold,” Hoirrm Croitl (tgjol mnld 
ha\-e It that tf the cecum runalm bobeatb the 
IKct cnerkmjf it acquires adbencms nhith per 
tkt even after fetal descent has taken phce such 
seqodajy bands U tinsucteasfal In auM^nliUog 
the cecum, become a menace to Ila intrfTit> 
shice thej acbicvT the same molt as wooU lor^ 
tjgerfiiatHm In fact, the two p to c easu ma) ^ 

\VhQe the falhuc of 6eatloci a the principal 
aose of rigbt cohc mobility it mart tecog 
nuted that nonirrlatjoa and nonde jc eot ma) also 
pb) a lesvr rhle as earl noted b) Tandkr 
(18^) the nonrotated or partiali) rotated ccctuB 
and the noridescettded ceenra are partnkri) 
Ukeh to remain without cffectrit fiiaitMxi. TTw 
tapoftance of these factors a hadkated bv the 
obserntuen of Comer and Sargent figoyl that the 
left brpodtoadrins tt the moat cptatnoo tKe of 
dislcal craJ t-olvTiha Ritford and Carter 
(tojS) repsrt cues of complete nonretatm (left 
diM colon) with fubK^jeoi ceoit t-olTtiihia 
Balflua (cg24) cites an mstarwe of esbr)^!^ 
laOiire m the mldgut tonloQ (gErmir an hc^tk 
denift In contact wKh the spienk) which 
KLfTeTed a ceoi vdnKii. Some other aeddenU 
m the coioa s derdopmeac ms) abo result Id a 
free cecum Thus t^ unkpie case of Low and 
HiUerman fioao) In *hkh there wu t cue hyper 
rouiloa (aoo d t gi e es mitead of the usual sjo) 
possesacd a ctchsi sta^fr oa a metenterr (hewgfa 
liert was no "ol Tihis, n would have oeeo ana- 
tocnksdl) pooubk. TV me uctun e iice of te 
•eoed routloo of the colon b evidenlly often 
fdkrscd br vol\ uh» aiaes have been reported 
to which pauents died of iber causes (Honler 
9JI lUnTy gid) «hBe 3 cuei haw been 
rec o rded m which psOenl* dr.-ek>ped a cecal 
\-olTufus (Dott ig 3 EhmaW, igry Holman 
llATOUltaL o*tTa\ATtcr<9 

Stunalatfd b\ growing fuigwal mtereit In the 
ileocecal region maoT snatocmcal studka have 
been made of the iluc aod colic nenlooeal rela 
tloasMr*, aome f them spedheaD) directed 
toward the probkro of cecal mobility Tbe p*es- 
eot a ihors fed Justified m adding aootbw to 
Iho list oj reports lor 3 reaaons fijst, prevkmi 
authoa bare often not exammed their patknti 
m det^ bdag content to record sneoe ooe fca 


tuie second man% lones bare been cooem H 
srtth children rather than adulu third, nawt of 
the exhaasthr stodks ha e been coodocted b 
Europe, there bemg no cncnporable works fa tha 
CDOnlr) 

The authors have eiammcd 123 nonnal coo- 
aeculhT adult dnaecUng-to ijm cadavm, TV 
mesenterial atlachroenU of the cecom, aweodim 
colon, and teTTsinal ileum were cntkaQ stvbed, 
area 0/ pcatcfioc fixaUem grttphradlv majfad la 
the records, however 00 rfort as made to d*- 
tlnguish betwe e n priinarv fixation aod secoodm 
attach meoti, or men between mstancef of coo- 
locm Qeocecocohc mesenleTyandUwjaewllhar%fa 
mcsocolcm but which bek^ corrihuilty with iV 
mesenitrv of the tennlnaJ ileum. A dimIficstM 
was lien devised and the Sf c cuu c t a were pbeed 
to the selected catcgoncs. Chsnfiatjoo of the 
mrlatjons in the perrtoeeal attachments at the 
Qeocecal aegment mcfdeotaD) » not dear cut. 
since m filtbg cases into artutrar) tvpcs, tbe 
tuc c cs aki o of axmnai mpeTtepObk grwUuaDS m 
the extent of fiatwn must tx dweg s irkd. In 
Flgurt 1 are presented dagram* iHwltttkg thh 
dttsification tod ahowmg the dtftr&atke « 115 
ipedm i is among Its tvpes etch sketch was 
prepared from a ST wa me n repeeserjUtive «f the 
dasa, aod. 10 som teslancn. demoeslntinR tk 
acope of dhmgeace within a ebsa Flpucsrtag 
coDtate detailed dmwmfs of bdlviduai raws 

Id trpe 1 (see Fk ) the cectuB n cnmpkteh' 
or ftbnwi cotnpktm fixed to the pwuenor ilk 
being h aoroe cases retroperitoneal Sertn *ped- 
mena, j <> per cent, feD mt Ihh group Plrii* J 
shows fucB a cecum, and iDastrales the ctarac 
teristx right tdbeswo In s subiecti, n J per 
cent, the cernm b attached through a thnd t* 
more of Its postenor sutface (upe fa) I * 
oda •€», 0 6 per cent tirte Ib ceoJ adhermcc 

to the posterior abdominal wsJl, extendmg the 
fcagih (d the organ ts tnnW) narrow m 
insUnccs being a verv short mesentery Typ^ 
a nude op of speome ns harmg pentooeal sllach- 
ment at the ileocecal juncUon with the cecna 
free there ate » of these. 16A per ce nt Ip 3 
bodws a s per cent t\-pe Hi, tbe imngrtnart H 
complicate bx tight adherence of the 
Oeura to the postenor wail fgure A though aeS 
of a speenuen betoacm* to type Ha, 

Uus t)pe f fixation of the terminal sraili bu*/’ 

Cfca with a descending bne of fixatom 

fast abo tbe ileocecal junctkai (trpe U* 
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Fig 8 Fig 9 

Figs 7 to 9 Dramngs of cecum, etc , continued Figs 7 and ya (snme specimen), type V, Figs 
8 and 9, tj'pe VI 


could be manipulated mto a position of volvulus 
m the abdomen of the cadaver On the other 
hand, types V and VI are certamlj predisposed 
to torsion of the right colon , aU of the examples 
of tliese tt\ o classes perimtted such manipulation 
Type V would seem to represent the ideal m 
predilection, smce in members of tins group the 
bowel IS mobde and the ascending colon fixed at 
a single locus which could behaxe as a stable 


pomt around which the free segment could turn ' 
Three of the eight specimens of type V actuallj' 
exhibited partial torsion Figures 4, 7, and 7a 
illustrate a case m which the right colon had 
already been so rotated that the ileocecal junction 

*It is significant that mnn> reported cases of cUrucal n'oUtiIus of the 
cecum were observed to have a band securing the ascending colon and 
acting as the hub of the twist Lehmann reported a case of cecal 

volvulus m the presence of a free cecum and a retroperitoneal amending 
colon and was able to collect 6 other cases from the literature 
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dppucnt UuC typ^ ^ ^ uid Tb tit too fawiy 
fiiri to pemn olvnlui. Cea of type* II, H* 
tad in alio Hem too Mcurrly moored to penult 
twnting nnlm the craim acre t become greoU^ 
pouched. Erai tn the latter neot a firro point 
I r loraioo would be a further retpmlte In thia 


pvtiaiJtr citM TU aocldperlupt he 


to to1%'u1q 3 hecame of the procnce of a aeU 
dioced Qeom. Types Ilia and I\ in idcdc 
• tancea preset ceca that coold rtvohe ■ 


fHiiracnHant poocblnj and diUUlioo to axor 
none of the apeomoia in tbe« t» cateicele* 


ST? 
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Hr HjpcRbrtiet] aptuRtlDO, rrcvdcdln daRnmh 
ihe dq^tiMCSct o( Ibi cfirrciian ta oiroltt* cpoo the 
8 < ike rVtCTcal ortfice Ike dirtCtJo* ol (orce <aU 
tend ta feftate dad tan (IT) or cmterefacL ^ 
(C) era the iKue ttr*ed froai coronal 

wu on the bten! cnt^ of Uk (urge tnteXme 
aod the Oetus puied bewd the ceoua, ai tftowu 
br Uftiof tie Utter Tre%e# (iMO lod Peru 
lopf (i 9>8) reportiog cue* umOar renided 
thm Qwnly u bttuM of uaistuJ eeceJ poeR 
tka. 

Tj-pe* V and \T together mating up lu per 
cnt d the le ria , repreaeat tie pertmtzge hi 
vhki the ngit cobm n pfa>-alc&lh able to oMer 
go tvsting T tis touU perfiapi abould be 
added tioae vluci if aecoodarQ) pocebed, conld 
rerol e. If vdIihIm occurred U meoiben of 
t\-pe» \ and M It would be truly congenital 
\o^'uIai in meisbeTi of other daaKS voold be 
is a erruio acme acquired. 

A comparkoti of ooT figure* with tboae of iher 
Invcrtigac n s giren in Tibl* II It •hoedd he 
Doted that the»e data aere collected in ranoua 
waja (for the poaaibihty of roancuTerfiK the 
cecum into a p^tko oI -ol ulu* for tbe oc 
cprrence of right moocotoci. etc.) Some oaed 
cada CT* otbera antopr. mateml or radiographic 
recordi aonic atudica were earned out on chJl- 
dmi otbera on adslti. Tbe figure* in TaWe 11 
are therefore not altopether compariHe It b 
a^piificant that the locldeiKe of aaceodiog mmo- 
colon nus o%-er Jo per cent whQe that ol a 
traordhiarOv mobile right colon f* «d> lo l 15 
per cent— a tact that mould IndJoite that a ri^t 
colonic iDcaenl rj may be ccmiieTsated for oy 
aeccRidan andvaing roembiane*. The pieaent 
author* figure of 1 per cent of ceca able to 
Iona a roimla* cormure* aeU mllb Engel a 
(1857) 10 per cent, Zander* (igoi) toj per 



ria Rmlfnuirrwof tkraaikin CBe,takn;w 
^wratKdy after banaarartaa Tb* nraa ( t nidrr 
MSkAiilrnaiJy dilated arm pelsltctkeodiWik 
nafibarurn tikkilbel iiirdrorLiQa,tkro«Kkibakffli* 
kaH«B w ac fcrd tkr (rmU calse tad cac iaa . 


cent Kantor and S d iee h ter* ( 934) 104 per 
cent Treve* (1M5) J per cent, llaney 1 ( 918) 
per cent, Pierioli (1907) 14 per cent, Al- 
ve (1907) ij per cent, and »tD abo hi 
on Tbun* ( qij) 9 per cent. The highfc 
figures recorded by aome aocter* ponfbly nay 
be due to the ioduskn of btianti, or to the fillcre 
to regard leamdary band* of aftachtDcaC. 41 
in all t mould teem fair to aav that tome lo to 

5 percentoftdu]ts re anatomically peed iipcaed 

to ceral vol noha. 

In 1905 KeUr and Hurdoo called attention t 
the fact that the leminal Detun ma be firmh 
filled even tetropentooeal, instead cd svnoB 
free Since then other* hare reported 00 
featarcsof tudi case* (Ocbchkegd 914 Bcnkl, 
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TABLE n — jrOBILITy OF CECmr ■vnd 
BIGHT COLON 


Author 

^te 

I 

Xfobile 

No 

Per 

cent 

Type of data 

Descrip 

lion 

Eiiyel 


g 

0 

10 

Cecum free 

Adults 

Treves 

iSSs 

m 

B 

ri 

Cecum free 

Adults 

Addison 

1900 

40 

a 

a 

Ascending mesocolon 

Adults 

\\ andcl 


1 

66 

10 3 

Able to twist 

Adults 



B 


'5 

Cecum mobile 

Adults 

Picrsol 


B 

5 

14 

Cecum mobile 

Children 

Smith 

1911 

S 

3^9 

3» 4 

Ascending mesocolon 

Infants 

Drclcka 


B 


23 

Ascending mesocolon 


FftUon 

1913 

100 

a 

32 

Ascending mesocolon 

Adtiiu 

von Thun 

1013 

388 

n 

19 

Able to twist 

AUsgM 

Harvey 

igx8 

105 

14 

13 

Ascending mesocolon 

Infants 

Piric 

IQSO 



ao 

Ascending mesocolon 

Children 

Hailey 




25 

Ascending mesocolon 


BeSE 




25 

Ascending mesocolon 


Coughlin 

rgr; 

too 

S2 

12 

Ascending mesocolon 

Adults 

Kantor and 
Schechter 

1934 

383 

40 

ro 4 

Cecum mobile 

X rav 
study of 
adults 

Authors 

1941 

i£S 

14 

It 2 

Able to twist 

Adults 


1932, Piotet, 1934, LeVay, 1940) The im- 
portance of the fixed ileum m providing a pomt 
around which the nght colon may swing to form 
a volvulus IS noted m one of the cases of Sweet 
(193 s)) abnormalities of ileal attachment are 
stressed in this regard by McGowan and Dixon 
(1936) There have been a few studies on the 
percentage occurrence of fixed ileum, though the 
figures are at such variance as not to be very 
helpful (Table HI), in these it is not generally 
indicated whether the cecum was free or fixed - 
In our senes, 13 subjects, 10 4 per cent, showed 
stable termmal deum, whether retroperitoneal 
or bound down by extra bands, but only 5 of 
these, 4 per cent, were combmed with a free 
cecum The figure of 10 4 per cent compares 
wen with the obsen^ations of previous au^ors, 
except for the low figure of Armstrong (1921) 
and the high one of Addison (1900) 

No example of the rarer conditions (reversed 
rotation, left sided colon, fixperrotation, etc ), 
sometimes responsible for mobiht} of the nght 
colon, was met with m the current study, nor 
was anj case found m which the cecum and 
hepatic flexure were fixed and the nght colon 
free and redundant between them Volvulus of 

'XnnVrong (toil) reported tero OSes o! filed ileum mtfi mobile 
he notei that two similar cases srere found in a sursti of 50 


TABLE III — ^TNCIDENCE OF FIXED TERMINAL 
ILEUit 


Author 

Date 

No 



Description 

Addison 

1900 

40 

8 1 

ao 


Armstrong 

1921 

50 

2 


Cecum free 

Alglasc ' 

1907 1 

loo 

13 


Cecum fixed in 8 per 

cent 

Harvey 

1918 

105 

0 

86 


Leveuf 1 

1914 1 



ro 

Fetuses 

MoUison and | 
Cameron 

190S 

so 

s 

10 


Authors 

1941 1 

125 


10 4 

Adults Cecum free 
in s fixed in 8 


such a segment is noted by Homans (1921) 
This particular type resembles those cases in 
which sigmoid volvulus is due to a similarly 
redundant sector 

THE MECHANICS OF CECAL VOLVULUS 

Much has been written on the mechanics of 
cecal volvulus, and many classifications have 
been proposed, of which perhaps the best are 
those of Treves (1900), Comer and Sargent 
(1905), Faltin (1902) and McGowan and Dixon 
(1936) However, it is felt that too much stress 
should not be laid on classifications ^nd rigid 
mechanisms The literature amply demonstrates 
the simple fact that nght cohe volvulus can in- 
volve a vanable amount of bowel, and that it 
can occur m many ways, depending upon the 
anatomical relationships and the presence or 
absence of pathological adhesions Thus a colon 
with a common ileocecocohc mesentery may turn 
about the superior mesentenc vessels as an axis, 
or, the opposite extreme, an isolated cecum may 
twist on itself— sometimes not obstructing the 
bowel, as in Makkas' (1929) case, in which the 
pomt of torsion was distal to the ileocecal junc- 
tion A locus of attachment on the ascending 
colon can act as the pomt of revolution and hence 
of obstruction, or a fixed terminal ileum can act 
m the same manner If both the ascending colon 
and the ileum possess adherent areas, the mter- 
vening bowel can turn between them, if free, as 
shown in the patients discussed by Smith (1920) 
and Kirby (1929) A redundant loop of right 
colon with a narrow base can turn on itself after 
the fashion of a sigmoid x ohnilus, with obstruction 
of both the afferent and efferent limbs (Homans, 
1921) Abnormal membranes or adhesions may 
further complicate the mechanism of xolxmlus, 
as in cases of adherent appendix (Nowland, 1925), 
of appendLx fixed m the left pehis (Cochrane’ 
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or CN-en to the ttcroni (Edwirdi. 1917) 
There are other rare aod bixarre f TyWr^rHaiM^ u 
for erajnpic Wlttlwhauseo 1 (1919^ rn«^ In 
• hkh the tennlaol jfcnm wrapped troond the 
uccDdhig coloD to Ions a ptrUded that 

ondcnrent toiiioa. 

The ^Brectko of roUUoa of aa QeocecaJ toI- 
vuha caniMt be completetr accoonted for 00 
aiutomkal gnraodt. Many oannM that the 
direction of twvt h alnuat alvaja ckckwlae. 
Howc\tr u pointed oat by Beeger (1913) and 
GraltaiD (19:^) dtrertam depe^ open how 
the dock h phuxd and it h apparent from aoem 
descriptions and %urea that not all aoth^ hire 
faced the bypothkical tirrrpwx to the »ine 
dhectioa. Berm and Gtaham fed that the 
directioQ ibooia be taken from an tmagiaair 
timepiece placed, did apward, opon the palienta 
abdofaeo. Since many of the accoonU m the 
litmtore are antotepfciahie b«aae of Ihfa 
cooftodoo, DO attempt has been made to compate 
the percentage of rotation to ooe directloD or tbe 
other Paltto (tpei to^) foaod only 1$ of $0 
analyxed caaes had a ckowiM twbt Jaeobaett 
(19x4) reviewtox t4 cuea, foond 50 per ncot 
cwfcwbe. \(m zoefe-MaateofeTi ongiMl Idea 
tioit tbe mednl attaduneat of the meaestciy 
•ccDoota for the oaoal dockwne rotatkio moat 
be bdd to abeyance. It Meats more piaoaihle, 
mecbankally for a free ceoua to roQ niedhJwatd 
00 Us meaentery th«p for it to tnra coonter 
dockaiM beneath that stroctnre. Efowerer 
Dlxoa and klQtor (1940) are of the optotoa that 
caaea with a coenmen DeocecocoUc mese n tenr 
twist in a coanterctodtwtac diroctfan, while the 
turn is more frequmlly clockwise h tbe coloo 
distal to the cecom ti It it poasUtie (hat (be 
pontloo of tbe Qeocecal )uactkin, doml or ren- 
Ual to a frontal plane through the kxtg axis of the 
n^t cotoci, may be istportaat, sioce the force of 
tba fWt contents driven aganitt tbe anterior or 
posteriof vaQ of the cecotu might be cef&ckat to 
gire the impetus for rotation conntcrdodcwiae 
or dockwiae, rcspcctfrdy {Fig i ) 
waTiwo iTfcanoT 

Althoogfa the anatomkai bockfremnd of crea) 
■nfvuiaj eesflv be detocnstrited, tbe fact 
that there are ao few oacB of the disease todicste* 
that the inciting etioiogy deserves carctol ex 
amfaation That the anatornkwl predhpotlUon 
b not tl« icto bash b aoaested by a number of 
facts. Thus, won "Ibim (913) fvxad a malonty 
of cases of cecal mobllltv to cfaMr en below j 
\-caii >0! rv* Htntr»l vofvulos occurs In roone 
dolts- Aiaaecoodp^tUsbooWbementlooed 


that there are cases to old penou who kart 
a Dnm s.Q cs obriocsly present ttoce Unto Third, 
Bryant (i^ai) staia that there b man 
ptoab of the righl colon (and hence prremiabfr 
greater mohilhy of tbe cec um ) to females tlm 
to males, yet dtofcal cecal vtJrutos b rectfnW 
to be more frectoent in the latter aex. 

It Mcrns eri^t that there are mur acres «f 
Tolrohii. It STonki be desirable to dmereathu 
behrecn those which merely set op a more fanw 
able Torchanical tluialkn ai>d tnoae uhleh k 
taaBy set the proceu la motion anfortamtdy b 
the present state of ocr knowledge it b rut pov 
riblc to dbdnjuiih be twe en the two. \ hrt« 
nnmher of the canses listed to the IHentare seen 
to be of the roechankai vaocty Usor oset 
bare bees reported folknrtow erents exsenthSv 
trauma tic, among them bcug e iacb e hesTT 
lUttox bkrwa to t^ ahdonsea, asoghlng. Jmupto g ;. 
danc^ PregnaocT Mcms to be an mpocuai 
mechankal aose of volvulus. DtejerCrgir) tlfa*- 
tntes tht manner to which the nsing pngBXBi 
Qtenjs dbplacta a mobile ceenm that soch db 
pjamnenl eccare b coshnned by the redb- 
nanhic studies of Eidmog (1932) and FoKhaad 
Obtoda fipiS) Pntt ami ralbs (19S7} be* 
ever beOeve that prexsaMy eaoses \-oIrntBS aot 
so maeh by osechanical eoBaas as by tbe ahDacBel 
perbtalsb accesnpanytog the wniting of prsf 
oancy SaTpcaJoperatioos of dUfoent sorts hmc 
bees lobowtd by volvatos, and rarioos kinds of 
totra-abdomtoai pathology ha w been cited as 
coouibutory to todhridoal tasea. Comer sod 
Sargent (1905) state that the cecom a frequently 
foQ^ in the itrangobted or ohatmcled rwto 
faignlnal hernia of cnOdren and, when rEscacW 
with gas, b ahnovt aheap twsKed. 

There bare been many sonmMS u to lb< 
poaaibie ettological rdles of sodi general Isctcfi 
as ace, sex, age, country and diet. There a 
evidenc* that cecal voirelai b of jpeatcr iocv 
dence to any partirabr rac e. T he ca* f« 
getgnphkal tnffiwrrfg ts no struuger l a tto 
earfy IrteratBre ocuiy of tb# vartims were Genosa 
( I of Bundschah s ito coOected m 1913) Latrr 
howcw Alipow (19*5) coOected 39 Rnsbin 
rasrs, JacobKn ii9*4) anabried 14 ca** 
Denmark, and several series of cases were re 
ported from other Scaodtoavwn coontnci. Poo- 
ut^ (19x6) collected id8 cues from Ceriw^ 
Ftoland, Riatoa, PoUnd, and hcaisdtoavb 1^ 
cently there hai been an lacrewse m tbe muBber 
ol i-»ws from North kmerica, Ctniral Enrope, 
and Franc* (Table I) _ 

On tbe biab 0/ dmimstanttsl cvidetice, art 
s eems to be the roost ugnffiouit gi'oeial betor 



WOLFER ET AL VOLVULUS OF THE CECUM 


891 


Pratt and Fallis (1927) and Ohman (1924) note 
that there was a large increase m the mcidence of 
volvulus m the Baltic states durmg the Great 
War, when the diet consisted largely of coarse 
vegetables Graham (1926) calls attention to 
the potato and sour bread diet of Finland and 
the vegetable diet and heavy eating m czarist 
Russia The recent mcrease in the number of 
reported cases m America does not seem to 
have a dietary basis 

Cecal volvulus is conceded to be a disease of 
joung adults Comer and Sargent (1905) found 
50 per cent of cases in the 20 to 40 year 
group, while Bundschuh (1913) met with 82 of 
102 cases under 40 years, and 20 over that age 
Faltm (1902) estimated that 71 4 per cent of his 
cases were less than 41 years and 45 4 per cent 
m the 17 to 30 year class This is not in close 
accord with the anatomical evidence for the age 
mcidence of mobile cecum, von Thun (1913) 
found that 51 per cent of bodies below the age of 
5 had ceca free enough to produce a volvulus, 9 
per cent of persons from 5 to 50 and 13 per cent 
of persons over 50 years of age 

There seems to be a definite sex predilection, 
males are more often affected with the disorder 
than are females Pratt and Falhs (1927), ana- 
lyzing 150 cases, found males predominating over 
females m a ratio of 3 to i, while of Bundschuh’s 
(1913) no collected cases, 76 were in men, and of 
Comer and Sargent’s (1905) 57 cases, 42 were m 
men, Faltm (1902) found that 56 of 79 cases were 
males This, again, does not fit in well with the 
anatomical facts, since it has been generally 
found that in males the right colon is less frw 
than in females Thus Harvey (1918) found a 
right mesocolon in 6 per cent of male infants and 
in 20 4 per cent of female infants Wilms (1908) 
and Klose (1909, 1911) feel that cecum mobile is 
definitely more frequent in the female Bryant 
(1921) makes a similar observation However, 
Wandel (1903), whose large and carefully studied 
senes demands respect, finds that, as regards ceca 
free enough to rotate, the proportion is slightly 
in favor of males 

It IS a well known clinical fact that many cases 
of cecal voK ulus occur without assignable cause, 
particular or general, some begm in the phj’sio- 
logical quiet of night Many cases have a prior 
historj of long standmg intestmal complamt. 
Heavy eatmg, constipation, and diarrhea have 
also been noted m cases of volvulus One must 
therefore look to ph^aiological maladjustments 
for the incitmg etiologj^ which pla'S's on an 
anatomical predisposition Tme, a mass peri- 
stalsis might constitute a true mechanical cause, 


but upsets of normal peristalsis must be con- 
sidered physiological in their mception That the 
normally placed and fixed right colon is the site of 
complicated physiological activities, and that 
disturbances may easily upset their harmony has 
been emphasized by Homans (1921), such dis- 
turbance perhaps results m unusual amounts of 
putrefaction, m the formation of gas, misdirected 
penstalsis— leadmg m the end to distention, 
kinking, and volvulus Perazzo, Zavaleta, and 
Artuso (1938) think that many of the so called 
traumatic and mechanical causes really act in- 
directly by setting up pathological peristalses 
Harttung (1922) stresses constipation and anti- 
penstalsis as the cause of the actual torsion 
McConnell and Hardman (1922) find differences 
between peristalsis in normally and imperfectly 
fixed right colons It should be mentioned that 
some think a r 61 e is played by the ileocecal valve 
in the causation of cecal volvulus (Perazzo, 
Zavaleta, and Artuso, 1938) Amazing as it may 
seem, the physiology of this structure is only now 
beginnmg to be understood (Wakefield and 
fnedell, 1941) 

CASE REPORT 

Mrs M N , a white female, aged 71 years, entered 
Passavant Memorial Hospital August i6, igsS, on the 
service of Dr Howard B Carroll 

On the evening of August 14, at 5 30 pjn , she ate some 
honey dew melon and shortly thereMter expenenced ah 
dominal distention At 9 p m she beran to have general- 
ized abdominal cramps She took a half bottle of magnesium 
citrate, which was foUowed by sn watery stools, which did 
not, how ever, rebeve the pain or distention On the morn- 
ing of August IS she took another half bottle of citrate of 
magnesia and later a Seidlitz powder Orange juice, 
lemonade, and paregonc were taken, but all w ere vomited 
Pam and distention contmued There were two watery 
bowel movements during the day The pain, distention, 
and vomiting continued up to the tune of admission on 
the i6th 

The past history was not pertinent except for constipa- 
tion of many years’ duration She avoided fned foods, 
white sugar, w'hite flour and desserts, and had lost 15 
pounds in the past year ‘ Pills” and mineral oil had been 
used for constipation for many years 

Physical exammation revealed a thin woman, with nor 
mal pulse and temperature and a blood pressure of i6o-go 
The head, neck, and chest w ere normal The abdomen w as 
markedly distended, tympamtic o\ er the dome, and dull in 
the flanks There w as no rigidity, but there w as generalized 
tenderness upon palpation No peristalsis could be seen 
The left lower abdomen bulged, and palpation re\ ealed a 
mass m this locus The red blood count was 4,580,000, the 
white blood count, 4,500, the hemoglobm, 14 o grams A 
differential blood count show ed 62 per cent polymorphonu 
clears, 30 per cent lymphocytes, 8 monocj tes The unne 
contamed three plus albumm and some granular casts 

A diamosis was made of intestinal obstruction, \ ery likely 
a volvulus The patient was given mtravenous fluids and 
hot abdommal packs Her \ omitmg abated and she passed 
a fairly comfortable night. There was no stool and she 
passed no flatus The distention persisted On August 
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nk tbt «t fhw Uriam \ Urn of 

leta ki tU lower thdcoMn. xbk ta Mt* o( 
coortrfctk* fa the lower rijkteotowfFi* ) TWulksit 
*u»et»b7tbe*wto«mier*wti*«ftm»(»WA*rm j 
M ««j MTatoci epos omo 

fa£««t, w» hke«t<fa^ awd ew^ 
lie pertiut.^ aTby Unr» u „ foood to W 

dalteded Tb« uce>dfa( nfaa « eApwd, btrt fa tie 
jrter*ii»»«*oiy«hwei>oMb*Wt krte. dwcvSed 
liW of faCtttlne. Tk« dilUed eefcriemi, gw deStet y ftotn 
lb« pcfUoml a hy Tw nod* op cJ lb* asm ud tbe 
£nlportfc*<rfthe«j«D(fiij«ifao. TWre u«jdodc|R« 
leckwbctwift TV ddertd faop u tone d bwbo fa 
IcDCtk, 7 ta dMscter Uiwtil uMlfaDth*ttb«a»- 
tetrtJ fa tie fam«« ceald b« Tie faop mu 

omtwlRcd* csXWter hciTfaatal* aod the 

fa ^btmfafisld. AbLnertabewMifaDta^satedfar 
litpwrpowfa ceceoaor Then wu ao erilran fa 
aeotfai TU rit WM trfaicrt ewd Itw fcbdMMw clwed 
1 be ^MtUfac n X (Q tfaoucd. After opetuloB conauxt 
xafarfa e ^ntl rwi u *pr^ aad xfao CKtun I lie 
rectxfaB/ Ixbe 

Ud tU loBinlar dey tbe pufairt capdakB m a 
etOent, wd caoreleKKA est wwwlkjy watfl tbe fik 
pQCtepentWx dey xbrx tbe eemed xexier tod <Wnat>- 
ftrutd dependent rdem*. Her bload cikrtdee were fewad 
M be 490 aAtcwn per rwet end (be «j cbc* uxae- 
fwBo* fa |oa cxfafa tr otlm cten fa dtrcCed bind. 

Oq Un ;nfaep<nrtb dty ebe dfapfayed reipAxtfay 
embVTeMA*z>cl«7tEMX(ttKfakfafaLmeL Hrrabdo- 
vot beoae dwrwded. •*! floUeyfam by BcMi did aot 


e ebcfa t, i ei.eo« SM tU 


•diemt 1 tbe Mtarfar «!»*■-« xeS TVre le i 
eridrnee fa Wkem ereaod tic rrcefaiij tabe. U aevte 
t i bc fa owt p e i ' cc a ata i sbaedtei cl dooMiatrxted. jwdftd 
by tiepctbofcupet tahcTebeendai topte upei etfv aalmc 
Ibere ci efaa «a cnt* Wfalncl fte w oe pieorlui Uik 
kydrelierxx. a obto ul pofamwiry ctekrufai led etirr ir 
refatcnC faMcac* mfai •* eeHr p«t«l tfaiiede. ewfarfe- 
OMt fa tic wieoi, Jratk tio fa r yetk ii lA cifaebtfckea 
end ertcrlneiThmai 


Tbtit «t •ever*! point* oi intctnt in tffa ca*c 
One I* the adTAaced of tbe patiecl tboogb 
b> no meuts tbe okfatt case od record, (hs faooe 
nt the most iced ^vcoml, a tbe fact that a pre- 
operative dagnocis was tttade on ibe basts of 
clbKaJ Sliding*. 'Iblrd, I* the ittrlbutabflitv of 
the fatahty to the s das cfebr in seHing meakM} 
aid and the atUibonal deny In rcscetbig to 
*uH:er7 Th» case servef adl to atress tbe point 
that votvulo* fa the ceann, in ft* asoai form, t* 
an acute sorikal c iu er sT Oc y Tbe preseacB fa a 
dfateoded craun ii a coutant mcoarr thioogh 
U thin wait* cemtaminsuoo fa the perftooeonj 
can easily laJte place, a* ocenned in tni* pwtknt, 
to prehidlce •eHooily tbe soccea of instable 


cal rofajQiiy fa tbe cecum aa» dearty nlim. 
Tba loop wa* filled with flnld, not with gu, ti 
Weiniteto (iipijQ and Hcanam O^Ji) hare ts- 
•ojwd to be tbe case, because fa tbe 
itfacnibea fi x rw ir g In an otyjen d cfi depi bIW. 
la tbe cunrnt case ho acm tbeie wa» a nartor 
lamen at the » 3 te fa tbe twbt, wbki alloafa 
bubaa Introduced into tbe cfai» to eater lla 
twisted loop (Fig n) 

Tbe inefting eiiolccy in tha case vooU ms 
to be n«tbok«fci] pcrlttalsb, wbetber befeer cr 
after tbe intake of cathartic* cinoot be ttaled 
Tbe dagnesb was made qd dblal croonds, twi 
CDobmed by radlotogaal cxambiatun. A icm( 
fibn fa tbe abdomen and a barbun enema ait fa 
great dtanoatic aasBtaace. If a small tuora a 
rwesenl ibe vfavulm can be dnectly riwabjed. 
If tOTsVio » complete tbe point of obttraetbo 
shows np IS a cme-slapcd, smooth sbaAiv Is 
such event, the p r es en ce oeartn fa a large efeted 
locp fa bowel AQTSt* cecal vcJvnJu*. 

Prompt wirgwal intervention b necessary t* 
cmpbssizrd W tbe case fa ValrntlDe and Klonear 
( 031) ta whJci death ocoinrd fa $ hoart Tie 
r a mn ee fa vascnlar obatroolon cufEdent t 
cause peoo sli cannot be iktom bed ulesi lie 
abdocDes b cpcpfai Leaba^ (ms tbt thb 
•aBed and dwended cecao b a soene fa cat- 
tust danger Ttw p ro ced u ra to be atfllad raria 
in the hand* of Indnidial sorgeoQS. UaJiyopcn 
t»m have been r«»mmcaded, hot, ifnee liew 
patients are osoaUy debflltaled, tbe ri mp l rtf 
possible measure should be ebeaen betabtisg 
and eecnatoeny cocilitate tbe cooserralhe fit>- 
cedurt In case* In which lha gut b vbbk I 
pauents banog oecrotimd bowel, tbe brfa ed 
sector can be eaterkafzed. Reseruoo b nsed bat 
wtwld teen loo s erere an operitioo fee anr pa- 
tient not fa umuuafly good coodilloo The sitn* 
tion a quite dUfemt with regard lo chrualc « 
partial vfavuiua. In Um aMlmteocy Ii I* p 
mrsfable to restore Bonnal peritont m rela iwo- 
ihtps tri SCO* of the cecopbstic pruccdurr*. 


definj!ri> ciockwlte fa tbe sense defined b\ 
Beeger (iqrj) and Grabara (lord) Theanaioenl- 


StHrUJUIT A>D CONCUJVIOa* 

Over ^oo case* cJ \fa nhis fa tbe cecutn t* f 
been reported fa tbe International IHerstaf c. Jt 
tberefoTt follow that cecal tooko k not a mere 
lurgicai cuiiealty hut pcssEnlrty nbaiitooU 
be aept m mhiH m tbe diffeitnual dkgoom « 
disease pr eseu P ug m tbe rith* lo»o' 
fa tbe ibdoioen, and fn tbe dfffetenliaJ 
of intestinal obatTBctw*. Tbe liteiwtere jwt 
tment t the subject b boclly ouUioed. 

It a proposed that lol tuui fa the trCuto 

defined u torwao Lmiied t the cecHffl sed *<1? 
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cent terminal ileum and ascendmg colon, as 
suggested by Gatellier, Moutier and Porcher 
(1931) It IS further proposed that the direction 
of twist be noted as clockwise or counterclock- 
wise as referred to an hypothetical watch placed 
dial up on the patient’s abdomen, as originally 
suggested by Beeger (1923) and Graham (1926) 
In 125 normal adult cadavers studied con- 
secutively by the present authors it has been 
demonstrated that m ii 2 per cent the cecum is 
mobile enough to allow the development of a 
vohnilus A survey of the hterature indicates 
that 10 to 15 per cent of ceca are free enough to 
undergo torsion In the present senes 10 4 per 
cent of terrmnal ileums were found to be fixed, 
of these 38 5 per cent were associated with free 
cecum, and in these cases the attached ileum 
could serve as a hub were the ileocohc part of the 
digestive tube to revolve 
The anatomical arrangement which best pre- 
dispioses to cecal volvulus is beheved to be one in 
which the cecum is free and the ascending colon 
fixed somewhere along its vertical course It is 
noteworthy that many accounts of chnical cases 
descnbe a band which bmds down the ascendmg 
colon Of 8 mstances of this anatomical type en- 
countered in the present authors’ series of 125 
specimens, 3 displayed some degree of torsion 
The mechanism of volvulus \anes greatly, but 
seems to depend chiefly upon the anatomical 
relationships and uj>on the position of fixed point 
or points for twisting 

The inciting etiology of this disease may be 
purely mechanical, or may be due to as yet in- 
completely understood physiological faults in the 
complex functioning of the right colon 
A case of cecal volvulus is reported A study 
of this case serves to emphasize the necessity for 
prompt surgical care, and the importance of 
early examination by roentgenographic means 
The authors suggest that cecostomy or exteriori- 
zation IS the procedure of choice in acute cases, 
final selection depending on the viabdity of the 
bowel Resection should be reserved for patients 
whose condition is very good Cecoplastic pro- 
cedures are permissible for chronic or partial vol- 
1 ulus 
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7tb tbe u fKcft K bkjfaoB ewTiw. K Uni mn of 
Urtia U tbi bw thiomta, *hi, km m ct 

cowtffcti»btl*W*trri*ktcist*(F^ ) Tke|»d*nt 
«»•*«■ by tic loi* law o«tb»»ftOTooci<rfAiii»t 7 

lad u onmlcd *p«e KOD ifta 
U^«l^»Wwn*.»^pc*d. tk«««b ri«bhmtT 
•« U«d-ttat(d ftari 

tW p«ri»aw« J otWo- laop« of Bnm »«rc (mi to he 
datoicW The ucewQu cDke an cofUnid, bat bk the 
WmcriWrawaiBdMtTficooMhekh dwcKkd 

Iw «f UlcftUt TW dftUfd ifimnit. M dribwT fma 
U« pcrttMiJ a br «M Mdt Ip W the cccn lad the 
IV«p«tk*oftheittaclM*cnic» Thtrt u j6o<ttp*« 
diji ac tiS* ThedHittdbep^Mlotw 6 UcVt im 
ksfUi, 7 b dkiwtcf Jtssal] MKtbtathiitbiaB- 
tcpu cl tbo lagnB cadd t» The bon 

athrtahDpUate^ iM the cream eroded 
of KbtmofflBkL A Ut^ tibiiM tWs lai^trd for 
Ibt porpojj ef W Ptt i i iy TW* u m rrUroc* of 

lecro* Tb« |:at «u nphod iDd ibdeuc chan) 

I hoepriulen *•! dltoherwed UerroprmhneaoMiM 
faatric mpirUiM u ipfifM ud iha loctmi to the 
eceotony tibe. 

Oa the tcOMuti <Uy the pilket coadflbei au a 
nOettt, md enrtiWim aat ttvotUr the sih 
poMOfiiFfUhv dkf heo At lenard aaler ud tbaon- 
HTUrd drpeDdeot etku. Her btood ctiorUei acre foeod 
U b* 4Q0 nahcnaa p« 00 lad the m dm tnM- 
(Bikia of joo coble ermtaaetra d otrited htod 
Cb thr 6tb poMenatbt dry da A ^y r d mfiruery 
esdarroMswat, lod aiyicQ a •dadditered. Ber«fadi>> 
cn bcOAC dSundad, lad flaidi (fren by smth dU Mt 
pjji the pybrai Sht pada^ becumaeaker ud m 
imr op t dofreei F TV cfaeA braai iOn) a th 
riki,i*dihedird«iA«i«t 7 diyiifurtheifmtJM 
At utepiy th* com MCoud to biof Mrwidtriad 
•dhemt to th« ttUrfar Tim m *0 

e\ idfoo of Itfhuti arooad tb« cecottaaiy tobe A» ic«t* 
bbnam perUMtlM atlh ud)a m desicwMnlrd, fadfrd 
V thrpithofofot bhonherathw topfvopenih wdne 
iVn u iho ID acBti bthlsal fibnoM pfraneb ahli 
bjdmthonx, lobtoul palmoiiry itiliriimi and otho a 
mcMOt finAwp foch w earW por^ carbah. oUrp- 
«m I d the icUea, chradc cbotrrrctkji arth rtnWhhbM. 
•d irterlmderamr 

Thm w t^reml posits d tniertsi b> Ibe case. 
One b the adTUced Sfe of the palknt tboufh 
bv no means the oldest case on n'cxd, Uus b one 
n/ the rnrot i^ed Second ts the fact that ■ pre 
opefstne iliigirob wu made oq the butt of 
cimkal ftrotinj a- Tfatnh ts the tttiibaUbtlKY of 
the fatality to the t da) deby la seekhtf n>eaal 
aid and the addiUonal deny fat icaartioc to 
eurgefy Tlus case aen-ei »efl to sti»*i the pofol 
that 'oiroha of the cecom, in fts atrui focm, ta 
ta acate SQfpcal emeTfescy Tbe presence cd a 
dbtended cecum b a constant mestce thiosKb 
ts thin vbBs contaramatiOD of the peiitooeum 
on eaiflv taJte place as occurred fa tlus padeat, 
t preiodice seriooaly the KKcesa of meviiahJe 
opermUon- 

The dtrtctkjo of torucio fa thb case was 
defirutd) dockwisc m the sense defined bj 
Beeserf 973) aod Graham (>9 b> The anatoaot- 


cal BwUlil) of the cecura was dearly etbmt. 
The loop was filled wllh fluid, not ahh ns. tt 
Wefafteln (iqj 8 ) and Homans late ai- 
anmed to be the case becao* of the cti»ic 
anaerobes growmt In an oiyjen deficient ikfti 
la tbe ennent caK bowrm there was a Btiro* 
kmea at the site of the twist, whfch afloitd 
barwm introduced Into the cofcr to ralrr ike 
tabted loop (F1|; ii) 

The fadtiii etklc^y fa thn ewe would lem 
to be patbolowical peritUbb, whether befow at 
after the intake of cathartics cannot be tUUd, 
The dkfoosb ns made oq rlhrfcil irouoch, bat 
co n fir me d by radjciopcal mmhttth». A sewrt 
film of the abdomea and a harfam enr mi tie sf 
groat dbancatlc asaotance. If a sntaQ loreeo n 
nreseot the volmlm can be directN ^i^ifitcd 
If tcmico If romplete, the point of ciatructleei 
shows up as a cone-aluped, smooth shadow Is 
luch evm, the presenc e nearby cf a krgs iSalcd 
loop of bo n d sogreats cecal tofruhs. 

Prnnpl sorgiu fatervestloc b iwctsaaiy a* 
empfiaMrtd by the case of Vahjitlne and Kfanesf 
( 937) fa wbai death otronfd fa 5 bourv The 
pnaence of vaaenbr oiafroctloo anffidwit ( 
esaae neotab cannot I* d u rr infa ed nnleH the 
abdopen a opened. Letiin fraa the thb 
walled and dbienled emm a a soone of ctat* 
staat danger The procedure to be etiZfaed rarbs 
mlbehawcdindmchjalsurcrota. hlanyopen 
HOPS htNe been recommended, bat, slom the* 
pwtlcsts arc tnnally debOitatied, the ifmplat 
pcaaible mcaaore sbcold be chot^ lotaidbt 
and cecewlomy r iaa tlrute the coBSerrallte pro- 
cc duie fa cases fa which the got b rbble la 
patients bawng nesrociird bowel, the farcl'fd 
sector can be erterlocfaed. ResectloD b esed bd 
woold seem too KT cr t an operalkiQ for any pa 
(lent not in nmaually food CDodJtiwL The riba 
lien U qmte diflerent with rrrfard t chitnic ar 
paitJaJ ralnjhrt. In thb ccntlofocy Jt b |W 
mkaiTiU to restcee Donnat perllooeal rebtbo- 
■lupB b) aorne of the cecopla^ procedoms. 

BUjDt ^ay AitD ccrwctckiosa 
Over JOO cases of oi nlot of the tecum bs e 
been f t p o rted in the fatcrnauoojj IhmtartB 
IberefoTt follows that cecal toiskm n oert * 
wjiwical cunorrtr but a po»bfllJv which rii^ 
be kept in iiTTtd fa the dcfferentiil dsifnow ■ 
disease nresentmf fa the n^t laser 
of tie abdomen, and fa the ifietentJsl obf®^ 
iri leamai obstroctloii. The Dletatnre per 

tlnent to the mbfect a hrteflr oatEned. 

It b nropfwed that -d mha of the “ 
defined as torsiem Imutcd to (he cccem and *d“ 



HAZARDS OF FIRE AND EXPLOSION OF ANESTHETIC 

AGENTS 

HI In the Presence of Diathermy 

BARNETT A GREENE, M D , Brooklyn, New York 


T his report, the third m a senes on the 
fire and explosion hazard m modem 
anesthesia, is best viewed as a logical 
development of our previous reports It 
IS especially related to the paper on cautery igni- 
tion (3), which we recommend for study before 
readmg this report 

The apphcation of high frequency electrical 
currents to surgery' is widespread and mcreasmg , 
it IS practically mdispensable m some phases of 
modem surgery, especially neurological and geni- 
tourmary surgery Therefore, anesthetists must 
accept the presence of electrosurgical apparatus in 
the operating room and must adapt their methods 
to this hazard 

Paralleling the mcreased use of electncal in- 
struments in the presence of anesthetic agents and 
equipment is the decreased use of open ether and 
chloroform volatilized with air, and the greater 
utihzation of sermclosed and completely closed 
methods of administration of ether, ethylene, and 
c\ clopropane, with high concentrations of nitrous 
oxide or oxy'gen, or both While these changes 
liaxe been of great value in dunmishmg intra- 
operatix e and postoperative morbidity, they hax'e, 
unfortunately, augmented the likelihood of seri- 
ous injury to the patient and the surgical team 
exposed to an anesthetic combustion It is more 
important than ever before to prex ent anesthetic 
Ignition, especially the entirely prex'entable tyqies 
associated with electncal apparatus 

A marked discrepancy and a lack of unanimity 
m anesthetic practices exist with regard to these 
dangers Pxen m hospitals with otherwise pro- 
gressixe departments of anesthesiology, x\e hax'e 
found unsafe techniques in use Many haxe 
adopted inadequate compromises as a result of 
incomplete understandmg of the details of the 
hazard, e g , bamng ethx lene and cyclopropane 
but allow mg ether (17), or forbidding combustible 
inhalation anesthetics in head and neck electro- 
surgen but permitting them m surgical diathermy 

Dr Grctnc director of ancsthcjia Prospect Heights Ho'pi 
tal BrootUn N \ anesthetist BrooklvTi Cancer Inatitulc 
lungs Coiint> Hospital, chairman Subcommittee on Xnestbctic 
Hazards, Amcncan SocictN of Anctsthclisls diplomatc of Amen 
kan Board of \nesthc6iolos> 


employed at more remote pomts of the body or 
extremities (5) 

It IS high time that there be estabhshed a uni- 
versally accepted standard of safe practice of 
anesthesia with diathermy We beheve that our 
studies have secured suffiaent information to make 
this possible, and more, to make it convincmg 

ELECTKJCAI, DATA 

The basic information about combustible anes- 
thetics has been presented m detail m foregomg 
reports (3, 4) AH that is necessary, we beheve, to 
secure understandmg and agreement with our 
opmions on this type of electncal hazard is a pre- 
sentation of the electncal aspects of high fre- 
quency apparatus as they are related to the pos- 
sibihty of igmtmg a combustible inhalation anes- 
thetic mixture 

The heat necessary for igmtion— 182 to 517 de- 
grees C (3) may be considered present whenever a 
visible or audible spark is produced For practi- 
cal purposes, this is a necessary and safe rule even 
though it might be shown that there are degrees of 
sparkmg which cannot ignite anesthetic mixtures 
(we do not know of any such proof) IVhen the 
surgical diathermy is employed, sparkmg or arc- 
ing may appiear m fixe zones (i) at the active 
electrode dunng fulguration, coagulation, or cut- 
tmg, (2) xvithm the cab met of the apparatus if the 
machme has a spark-gap or defective insulation, 
(3) at the foot or hand switch controlling the 
make and break of the circuit, (4) at the waU 
plug socket dunng the make or break of the con- 
nection, (5) thts IS the one source of sparkmg usu- 
ally overlooked —at many' scattered and unpre- 
dictable points where a high frequency current or 
induced current jumps an air gap formed beta een 
the patient (charged by' the high frequency elec- 
tncity' coursing between the two electrodes) and a 
grounded conductor or anv conductor of sufficient 
electncal capacity' to accept a charge Such a con- 
ductor may be a nearby grounded or ungrounded 
machine or person 

We must consider each of the fix e zones in 
greater detail with regard to explosion protection 
from the sparks arising in each zone 
SpS 
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rection of regional blocks, spinal anesthesia, rectal 
basal narcosis, and intravenous barbiturate anes- 
thesia novr makes it safe and feasible for a trained 
anesthetist to admmister a noncombustible anes- 
thetic whenever high frequency currents must be 
employed 

Our personal expenence is worth citing as typi- 
cal of the necessary and practicable adjustments 
m anesthetic methods safe for use m the presence 
of x-raj and diathermy apparatus In our earlj' 
years, we v ere fortunate m our ignorance to have 
used, without mishap, ether-oxygen-nitrous oxide 
and cvdopropane-oxjgen for fluoroscopic surgeix' 
and surgical diathermy in various parts of the 
bod) , ranging from the breast to the cer\ ix With 
further education and experience, ive have learned 
to discard these dangerous practices and to sub- 
stitute noncombustible methods without serious 
difficulty An increased use of spinal and other 
regional blocks, intravenous barbiturates and rec- 
tal basal narcotics combined with nitrous oxide- 
ox) gen or regional blocks has enabled us to sup- 
ply noncombustible anesthesia whenever the sur- 
geon has desired to use the x-ray or diathermy 
And at no time were we ever doubtful of the safe 
control of the depth of the anesthesia Our most 
common occasions for changing a combustible in- 
halation anesthesia to a noncombustible tech- 
nique have occurred m radical breast and neuro 
logical surgery In both, we have been well pleased 
b) the supplemental use of minimal amounts of 
intravenous barbiturates injected into the tubing 
of the infusion usuall) started with radical breast 
and neurological surgery Simultaneously, the 
combustible agent is removed from the apparatus 
and “washed out” of the patient The inhalation 
apparatus is used to supply nitrous oxide-oxygen 
with relatively large amounts of oxygen (20 to 25 
per cent) and to provide an accurate mdicator of 
the respirator) excursions We have found this 
combination of minimum doses of pentothal so- 
dium with optimum oxvgen-nitrous oxide the 
answer to most of our problems of supplying non- 
combustible anesthesia in the presence of dia- 
thermy, when spinal or regional block was im- 
practicable 

CLINICAL DATA 

We have found published wammgs (7, 8, 16, 18, 
19, 22) against the use of diathermy apparatus 
with inflammable agents as far back as 1924 
Through the 16 vears, it has been repieated again 
and again Yet explosions and deaths have been 
caused by the practice even up to the present, 
and the hazard is being repeatedly tempted in 
\er) many hospitals, even by some of the largest 


We believe that the reasons for this continued 
violation of safe practice are four, one or more of 
these accounting for the persistence of the danger- 
ous combmation in different institutions (i) Ig- 
norance— of the physics and chemistry of the 
subject and therefore of the reality of the hazard , 
(2) indifference — to the hazkrd because of past 
“ blind ” good luck and because of unawareness of 
the catastrophes expenenced by others, (3) in- 
flexibility— of available methods of anesthesia be- 
cause of lack of versatility and training m the 
anesthetist, forcing the use of combustible anes- 
thetics in hazardous circumstances, (4) conflict — 
of opinion among surgeons, anesthetists, and dia- 
thermy manufacturers, fostered by the lack of an 
official and unequivocal censure of the unsafe 
practice 

In the literature and in our discussions with 
many anesthetists and surgeons, we have noted 
an almost universal disregard or oversight of the 
‘ diffuse sparking” tendency of high frequency 
currents, a fact long known to physicists We 
have found only two statements alluding to this 
feature, but both without explanation Size (20) 
has stated “at the present time there does not 
seem to be any certain way of guarding against 
miscellaneous sparking from this procedure,” 1 e , 
diathermy The Minister of Health for England 
and Wales, in a memorandum (14) on the use of 
electrical apparatus in the presence of an inflam- 
mable anesthetic, pointed out that the patient, 
under an electrical potential while in a surgical 
diathermy circuit, may allow a spark to jump 
from himself to the ojicrating table or anesthetic 
apparatus 

The elimination of the first three of the reasons 
slated above, for the persistence of the unsafe 
practice of mixing diathermy with inflammable 
anesthesia, is entirely dependent on the universal 
elevation of the standards of education and super- 
vision of anesthesia and anesthetists Fortu- 
nately, this is rapidly, but not rapidly enough, 
becoming a reality 

Most authorities condemn the practice under 
discussion, but we have found several writers who 
have permitted the loophole to remain, through 
which the erring anesthetist may escape con- 
demnation These writers, usually on very inade- 
quate grounds, have indicated that ether inhala- 
tion IS permissible with diathermy For example. 
Mock stated “The anesthetic of choice in these 
cases of goiter is o 5 per cent procaine hydrochlo- 
ride used locally With this anesthetic no precau- 
tion need be taken on account of the electrical 
current Nitrous oxide may be used without fear 
of an explosion, and ether can be used In the lat- 
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I The acth-e detuwlc thn)-% pro du ce * a 
•paA Of arc whether the Ugh Irtqoowy current li 

ad)ii*ted lor lolnratkn aod coanktioo (ahidi 
are rhihlj' aaaomted with aidngj or for cutting 
Thii knife Bie action b pcrfonned, not bv a hot 
electrode, hot br an art which foma ahead of the 
dectrode and wiikh teparates the thnxi hrTob 
t{Iiitinthein(t) Thedanroarh^fnxatheatc 
ing aoiv-c dcctrode has oorkmand a* locallnd 
ai that of the hot tipped actual can tetv AB the 
rule* fofgcated In oar earher report (j) on the 
cantcn nav be applied here. We refer the reader 
to tbapoper lor detaHa 

1 Tbe sparki in the caUort of the apipanitn* 
mav be caused bv the mnldple ^mrk-gap lit- 
qnenUy used top^oca theh^ freqaeacyosdl 
lating currenL Thh aource of ipark^ h abamt 
IQ the type of emupineat which nbitiutea radio 
-acnom tnbca tor the tpaik-ap mechaohm. 
Another aoarce of iparkt may acMC from faulty or 
worn ioBilatioei or loose coDtact*. AO of these i^ 
tenal mairhhw qiaAt may be teodored fanocaoaa 
b) foILowlag the nine pTcaotioas as bare been 
described m the active eiectcode or actual caiK 
tm Another netbod of protectldn that has been 
flopioyed h tbe phidng of tbe tnacbtrn* outside of 
the opefttmg room ain ttsiag very loog iead^a 
wire* to tbe eiectiudei. 

3 Tbe^miUagatthelootofhandcwitdihan 
obvkwi haard e^ y re mo ve d by endoring h h a 
bag throQgh which ft may be opmted, to 

the tugfe*tS3ti for the fiuoreacopK foot 

twitch. 

4. The phig-cockrt hacard at the wail connec 
tkio may be avoided by intertiag the pbia before 
the start of aoeslbcsia and remoring it only alter 
tbe aoccthetia haseoded and the room «e0 venti- 
Uled To ptevent accsdental dhruptioc of the 
connectlcK, cue ibooid use a kKkbc try* of wul] 
socket(fi) Ofetwrse Hlhefocketblaatedout 
aide of the operating room, the tbore precauHoos 
are opnecewijy 

S The scattered and anpcedlctabie type of 
sparking me n tkiocd before in aooe 5 cannot be 
aorelv and mlriv prevented as the lolkpwM cww 
lidcratioo erptuni. Arcs ma> be produced In tbe 
pre s ence oi Ugh liemienc) generators onder coo- 
dltiao* that wooM be absohrt^ sole from any 
other form of cicclrical spark- Toere tit two tea 
sons for tbh (a) Area may be drawn Iiocd a Ugh 
tr vq im wy cun di j ct of bj a groaoded axuhictcw or 
by any enodnetof of retarirely high capacity e-g 
a numan body e%Tn U H is perfectly insalated. In 
the CTSc of an insalated body It b continuaUv 

charged and discbaried by ekctroBiagBetic Indoc 

tlon and if the difUoct b unaD lb* dcctronug 


Dcctlc itrm win caue loninboo of the an fa it 
tweta to the extent of lormlag a coetbooa are. 
(b) Aa otherwfac weB Inmlated coodoctor mj 
aetpure an bdoced high IreqocBcy vtJtage br be 
In* iwar a Ufb frerjMDcy coodnetnr Artiia) 

then be drawn from it vor easQy as ■ 

(a) Many sn b a t an c eawhfai are poor condttctco 
or even good insuktori to dlrrct caif c u t cr lea 
Ireqncpcyaltefna ting cttriTB tare good c oD d B ct en 
of high fietjWDcy dortricity AD cf these spedd 
cftaracteriitic* ofwervtd in uring high Ir eq oeacT 
Increase la preporlMo to the frequency* and the 
frequasdea employed In nrrgKai dwt igimj are 
■m high. 

Tfab mlansatloD ihoas bow difficult It is te 
Umh the path of high frequency efcrtridty tsd 
the poasfbic'pofnti of ardog Even with tbt fassc 
inre electrode on the oaum and the actlr* eke 
trode at the □rethra the currents are tri vad ag 
aD parts of the patient and ai« oof entirely coe- 
finw to a narrow path lying between the elec 
tjodfi, A cnrreiit diffuses itself mart or fc» 
thrmighoot the body (ir) ThbdcvlOTrwrtf b 
foQow^ partly because of the varying cfactiol 
rcshtanca of the ftruetnrts in Its Notntt 
ter bow tor the clectroda my be Into the nssk, 
the haard of ajdng m or near tbe inhshtJoa m- 
tns is a CDQftaal threat. 

Thgjfe v eatfcc oi this diffuse type of iparkri 
is possUe theoretically b) cunorctuig tbe 
to aD obtocu and penuns likdr to approach Ub 
doadr To offset the incrctseil faasara of eketne 
ahock totrodserd by thb greatly Incr tawd droH 
and capacity it wo^ be ixcemry to add * lugb 
resotance bairfar betwern each person and lor 
Kkriy groMndmi cmtact. It ihoUd be apyarrnl 
bow dubmlt thb would be hi odi more ao than 
tbe Horton system (9) ol mterawpEng dcscriW 
for the prevention of dectrcataUc sparkint F«' 
In additloo to the gnwp connected tbe Horm 
uiterawpler foperath^ taHe pailMl, aaesuw- 
tm, and anesthetic apparatus) it would be oc^ 
lary to indude in the oimH Q of the 
teams and lastrameots wbldi migbt drew a spA 
fnico tbe eJectrVcall cnnaectcd patient and 
in tbe imiDe^tc vicinity of the anestfwts: w* 
halation svstera , 

It sboc^ beevalent wb) we consider t he m " 
a eoenboitihfc fahafatian anestbetlc airtare as 
entirely unsafe In the presence of ekrtrowtri^ 
anywbm on the palfant. Even with f*®**®*^ 

tbeoretJeaDy poaalbk be t never appDed and hlgWy 

impeariicable, the practic* h not as salci 
CumbeTtocDe, and 1» practicahle than the 
ooocombmtihV' anesttelk method* and 
nlqoe*. The pru gr eiJ of anestheaWogy to the ii- 
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to 220 volt current to a metal part that is usually 
msulated or to the secondary cncuit which nor- 
mally cames only a very small amperage If 
“groundmg” is m use, the electrical shock and the 
short-circuit spark are mcreased The presence of 
a megohm resistance, as m the Horton mtercou- 
pler, between the “ground” and the person 
“grounded” ehnunates the possibihty of shock to 
those in the mtercoupled group but does not pre- 
vent short-cncuit sparkmg The surgeon or a 
nurse, who are usually not included in the inter- 
coupled group, may still be badly shocked or 
killed if he or she is standmg in leather-soled 
shoes (which are conductive) on a “grounded” 
floor 

To prevent short-circuit sparking or electri- 
cal shock, it is necessaiy to check regularly the 
insulation of the diathermj equipment (in fact, 
aU electncal apparatus on a house current) by 
means known to every electrician with the aid of a 
megger It requires vigilance, circumspiection, and 
repeated mspection to employ safely the modem 
equipment of surgery These vurtues are rarely 
used in most operating rooms until after the 
first accident has been expenenced 

CLINICAL DATA 

We have recorded 20 cases of fires and explo- 
sions Ignited by diathermy apparatus Three 
cases involving ether-air caused no mjury, 8 cases 
of ether imxed with hi^h concentrations of a source 
of oxygen (nitrous oxide or/and oxygen) resulted 
m the death of 2 patients, the serious mjury of a 
third patient and 3 bystanders, and the slight 
injury of a patient and 2 bystanders One case of 
nitrous oxide-oxygen containing an unknown com- 
bustible seriously injured the patient Two cases 
of ethylene-oxygen caused the death of i patient 
and m another the rupture of the urmary bladder 
with recovery following repair Two cases of 
cj clopropane-oxygen occurred, with the death of 
I patient There were 3 cases of surgical field 
fires alcohol ignited in 2 with the death of i pa- 
tient, and ether ignited in i instance with death of 
the patient 

The Igniting spark apjicared at the active elec- 
trode, where the threat is exactly identical with 
that presented by the actual cautery tip, in 14 
cases The detailed consideration of this type of 
obvious hazard would be only a repetition of our 
discussion of the cauterj' hazard, to which the 
reader is referred 

In the remammg cases, the igniting spark oc- 
curred m unexpected and unpredictable places m 
or near the respiratory path of the combustible 
anesthetics although both the inactive and active 


electrodes were deliberately and probably effec- 
tively kept out of contact with the gases In 
these cases (definitely in 4 cases, and probably in 2 
cases) the spark was of the type which is less ob- 
vious and more dififlcult of prevention, namely, 
the “diffuse sparkmg” which has been described 
m paragraph 5 of the electncal data presented 
in the early part of this paper 

SUMMARY AND CONCLUSION 

We have considered m detail the electncal basis 
of all sparking or arcing dunng the use of high 
frequency apparatus The prevention of all 
sparks is impossible The localization of the haz- 
ard to one restncted zone, as is possible with the 
actual cautery, is practically impossible No mat- 
ter how far from the mask the electrodes are 
placed, there is serious danger of spark ignition of 
a combustible inhalation anesthetic mixture In 
view of the relatively narrow field of use of surgi- 
cal diathermy and because of the practical impos- 
sibility of spark prevention durmg diathermy, we 
have reached the conclusion that combustible 
anesthesia is contramdicated by the surgical need 
for diathermj m any part of the head, neck, body, 
and extremities 

We have directed attention to the other hazards 
of surgical diathermy m the operating room, 
namely, surgical field fires, fulguration-produced 
explosions of hydrogen m the urmary bladder and 
electric shock and sparking resulting from short- 
circuits m defective apparatus 

Our study forces us to conclude with the bald 
statement 

Anesthetic fires and explosions ignited by 
diathermy, hke those due to x-ray apparatus, 
are completely preventable only by the use of 
noncombustible anesthetic methods Failure to 
use such methods m the presence of diathermy is 
an admission of inability to maintain the stand- 
ards of safe anesthesia which have long been ad- 
vocated by many authorities, which are here 
demonstrated as necessary, and which are now 
practiced m the better departments of anesthesia 
and surgerj' 
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te a aim, fc -mH flannel roQ i» pUced }uft Mem 
tbe kwTT edft oS tl»e matt ind /artBer proMctki u 
agiliat tbe fume* of the ether readiiiig Uie clecttic 
(park b pnnided bj * nihber aproo pkeed <n-cr 
toe toatbetic fraiM and held tlffaUr hr cEp« 
against tbe alb of tbe cbeela and If a fm- 
e^ aoeatbctk b necnaaiy rectal etbn anotbe- 
an, as b one ol my caaci, may be oseil In all but 
•me of tbe 1 5 cues b thla *«les, local anesthesia 
oaed. It b apparent that thk author wu 
rccnemaendbjt ether mhabtlon whh ehe t mau r 
^erv of the thyrotd gbnd without e\-eT barbg 
oted h. 

E en the diaccnercT of tbe dmlrst oaefabcM of 
ct h yJeoe be aneslhfik baa asramlrted the error of 
advithiA a combnitlble inhalation airttbeuc with 
surgical dbtbenny In 1974 Lockh^t and 
Krttschmer reportlfd theb tne of ethylcna anes- 
thesia b 13 cases of folgoratloei of the urbary 
bladder and i caae of caidnocoa that rtceh'td 
dbtbermy In ihb article, they streeed the fire 
and exploskn hazard of flame, cautery and ckc 
trie snaika. Then they <k*cribed the cautfnl rJae 
ugof the aperk-gapapparabsat adhtraoerrom 
tbe patient, with the maduo* areti kept afant and 
tbe lead abes to tbe electrodes drawn thraurt 
holes drilled throngb the waOs of tbe eom 
the^ UQed to recogoize tbe danger of theapa/tiof 
actice dectrede tM tbe fireatet threat of dUToae 
sparking {rore any part cf tbe paUeut Nort 
plosaao oecamd cem tboo^ ihb was b the dars 
cd ool% semi-ocen admbistritloD of ethylrae 
Thb H an evrileat example of the fact that (all- 
ure to cause an crploaioo d\ sdolatkia of the mica 
of exptmoc pmrntkfrt canoot be used as rw 
dnee of the hatmletsnesB of the bod practice An 
erplnckm a tbe ressH of the coiaodmce of many 
piedapaaing factor* of which tbe absence of any 
ooe nM) prerent tbe accident U ored bv tbe 
man> other favorable InfloeDces. 

IS e have been surprlard to hnd GoedH aQowbg 
Fthyiene pfoneriv manaml, may be used b 
lecliic fulfforatWi withm the bladder ff the at 
bnbbleabo e thewater bbdd tomhlmalsbeand 
the fulforatloo spark n not peimitted to teach 
the bubble tt>) 

Ko\-bcs (, il m hh aotboritatne t rtbook on 
electmtheiapr has tootriboled to tbe mdecliive' 
nesa of tbe aamtng tpin»t ostog litJlbeimv with 
etber b% desertbing it* ip>c b one pangrtpo, but. 
In the oevt, sanng ilnce bnwer them hare 
been occasional serioui acddenl* rttollinf from 
tgnltioo tod evplosjoo of ether por It » better 
to -old lu use wben pcaribJe 

KeUr and Mard m their trrtbooL entitled 
L/nlr*tKTCfrr repemtedh ad bed the use of the 


baxanWs technjM of inlefTvpted cw eOrt 
arjesthesia (or oral and other types of suml 
diathoTny staling that tbe riti Is i^ht wtti 
pnpcT precantlont, tbe patient eitajei a few 
times and all ctbcT-ooaked materials am ttsorni 
While this was their most common method of fi> 
ml anesth es ia. probaWy because cf a bek cf 
trained aoestb^U, they tdmft[*i that rectil 
anesthesia adndnbtered Inr a trained anesth^ 
b tbe method par excrOeoce. 

kfany mannfictuitrs, in the commetral Blea 
lor* a ernint^wnylog tb^ dktbeiniy apfoaho 
(t^y hare warned against the use of ethj Iroe bet 
advised tbat ether might be toed sdih tnJy the 
procantion* of an ether screen liid wet torrii 
One of tba leading manufacturers so pcedy mder 
stood tbe ignJtiem possOiflltlcs of dbtbecm y that 
be cnnsidei^ tbe ■pTYhij hazard pTesent only b 
the ipork-gap type cf mach ine au abseat k tke 
vactnnn tube tnodeis. 

Tbe pRootkaiary step* necessary tnaOowdv 
change-over from a cmbrstlbfe anesthetic to s 
noncombcstlble one for nae with dktbers^ srt 
the aaenr m are (hose which ha e been aonwd 
and described la caotery mrgrry (3} aboat tie 
bead after a comboitible ageat ha 

been ostd 

Thertara three other vanHlo of haard efife- 
celbtrrtstt ibeaMStbetistabenlbediatber^ 
bopmiedlxi thesuTgcTT ( ilbeactheriectiw 
can hcnlte an f n ft* mm h ie cmosoigec aotiKpte 
fltud poent^ 00 the surgical field is K did b 3 

caaei. In Hus respect, tbe cautery «'xf *^^“l^***> 

pfT*CBt tbe mme pTobkitii. Tbe tield and disf” 
prepared with an iniUannahle deawer or sail- 
arptk slanld be Ihorourbly dry before the icthf 
elmrode to sppfied, or Wier yet, a noocteJw^ 
tible fluid ahemu be used, (i) There b a 
attWrol peenhar to UadeW fukurstwo during 
w Llcb hydrogen may be Uberatta br tbe dfo* 
pcsllioo of the irrigating water wilnin the Ui^ 

der The bydroreo rises to the tlcane cf the »»- 

der mixes with the air bubble, and b wblect t* 
esplcmon wbetbex or not an mlUnnnsWe aoc^ 
thettc apent n in use (6) (t) The U»t t)i» “ 
dangST » that cf electrkal stort-cbcilting W 
the resulting effect* of electrical »bock an d spa A . 

mg These are pcwaibflitle* which are ever prOffl 

ftb electiical apparatus of aoTt -peteemo*** 
scarce of power from a boose current 
■olu) The mam line of current ^ 

operator or patleot or bt itaoder acddcntilh 
IntentloDalh In circuit srith a part of the apP*^ 
twa which ha* become Ihe 
(n the mwntatnwi within tbe machlnr iw a “tm 
JOTrfmKT TO» .no.. . tol. o< tl» >■' 
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BACKACHE 

T here is an increasing tendency in 
this country to asenbe all lame back 
conditions to a ruptured interverte- 
bral disc resulting m a herniation of its 
nucleus pulposus into the spinal canal, and 
when no evidence of such a lesion can be dem- 
onstrated by examination or by operation, 
there is a further tendency to make a diagno- 
sis of a thickened ligamentum flavum It must 
be remembered that pain in the back is still 
pain, and as such is only a symptom of many 
conditions which may exist in the back itself 
or regions outside the back, e g , peptic ulcer, 
kidnc\ and pelvic lesions, Hodgkin’s disease, 
iliscascsof the blood (leucemia) and general in- 
fections One of the most prominent and earh 
sj mptoms of small pox is severe backache 
Low back pain above, or in combination 
w ith, radiating pain especially along the course 
of the saatic ner\ e, ma} be present in a great 
many instances in which there is not a shred 
of cAudence b\ \ rav or bv m\ elogram of anj 
local intraspmal lesion It would be just as 


logical to assume that all headaches are due 
to intracranial lesions There are no typical 
physical signs of a herniated nucleus pulposus 
Certainly a diminished knee jerk or absent 
ankle jerk is not pathognomonic, since these 
alterations may be seen in cases m w'hich there 
has been a prolonged sciatica from many other 
causes Furthermore, the removal of a herni- 
ated nucleus pulposus or a thickened ligamen- 
tum flavum does not alwaj^s relieve or cure 
the lame back 

There are many conditions which may pro- 
duce this so often distressing and even agoniz- 
ing symptom, c g , occupational attitude, 
sprains, compression fractures, malignancy, 
arthritic infections, local and general disturb- 
ances in the abdominal, pelvic, and retroperi- 
toneal regions, pregnancy, relaxed abdominal 
walls after pregnancy, mechanical conditions 
of the extremities such as tilted pelvis, unilat- 
eral short leg, foot strain, contracted fascia 
lata, and bad posture There is a large group 
of patients who may have severe pain radiat- 
ing down the sciatic nerve This pam may be 
alternating and the patients may show no clin- 
ical signs whatever of low back trouble They 
arc apt to be fascial, not “muscle bound ’’ 

On the other hand, a patient may have the 
severest of lame backs without any evidence 
by x-ray or other tests of any abnormality in 
his vertebral column, and the reverse of this 
is true, he may exhibit by x-rav marked con- 
genital abnormahties or severe osteoarthritis 
of the spine and never have a lame back 
\\Tien a patient does bar c a lame back in the 
presence of such abnormalities, whj does he 
e-ver recover when these remain the same? 
There is plent} of c\ndence that recover^' does 
take place and often without a recurrence of 
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I T IS estimated that 40 to 50 per cent of all disease 
in man IS due to infection ApprovimatcK 250 liv- 
ing agents of animal or vegetable origin are know n 
to produce disease at least 56 different bacteria, fi 
spirochetes, 21 ultramicroscopic viruses, 63 molds, 
e easts, actinome ccs, and pathogenic f ungi , 1 6 proto 
zoa, 31 helminths, and, about 51 anthropods In 
fcction ineohes two Imng entities the infectious 
agent and the host It is the balance between them 
which determines the outcome A clinical under- 
standing of the mechanisms of infection on one hand 
and of natural resistance and acquired immunity on 
the other is of fundamental importance in the pro 
phjlaais and treatment of disease On this thesis, 
Kolmcr and Tuft ha\c de\ eloped Clinical Immiiuol- 
og\, Biotlierapy and Clicmollicrapv,^ which is com 
posed of tw 0 parts 

Part I covers the general aspects of infection, im- 
munity, biothcrapy and chemotherapy while Part II 
IS given over to the clinical applications of these 
pnncipals which concern the diagnosis, prophylaxis, 
and treatment of disease 
The difficult and often contusing subject of im 
munologv is presented in a clear, concise, orderly 
manner A chapter is devoted to each of the follow ing 
subjects active immunization and vaccine therapy , 
passive immunization and serum thcraps , bactcrio 
phage therapy, methods of diagnosis and treatment 
of allergy, blood transfusion therapy, nonspecific 
protein therapy , and chemotherapy 
In Part 11 infectious diseases are grouped under 
suitable chapters, and emphasis is placed upon the 
immunological aspects of disease and treatment sug- 
gested along these lines Such information is of 
greatest value to the student of medicine who has a 
fundamental knowledge of these diseases, as no at- 
tempt IS made to present a complete clinical picture 
or to suggest general therapeutic measures In 
most instances the authors have adhered to their 
subject and they have wntten with unquestioned 
authonty 

The authors should be commended for editing 
this mass of matenal and correlating these related 
subjects in such an agreeable text There is no other 
book known to the reviewer which contains such a 
wealth of matenal pertaining to the therapy and 
practice of immunology Each chapter has a com 
prehensive summary and, m addition, to each a list 
of valuable references is appended 


HOWARD B Carroll 
■Clinical tuuuHOLooY niomriAPY and CBnicmiEitAPY in i 

kolmco^t s"M^°DrPH d’‘> A 

UuUTuft M^D Philadelphia and LondoD W B SundenCo ig 


T HL book entitled Surgical Diseases nj the Spinal 
CureP bv EKberg is far too comprehensive to ad 
mil a discussion of any one specific feature of its 
many' contents It is in a sense a source book, y tt a 
book which reads as easily as a good novel, and 
throughout the book one finds morsels of digression, 
such as a note on the historv of laminectomx 111 
Chapter W , which enliven and enneh the text for 
the less intent reader This work is noteworthx for 
Its solid and conservative honesty, its lack of over 
statement, and its easy avoidance of dogmatism This 
IS true because it is Dr Clsberg’s forthright state- 
ment of up to date factual data molded around liis 
profound knowledge of diseases of the spinal cord 
resulting from his ow n vast personal experience 1 o 
illustrate this point one need but to mention Ins 
opinions concerning the possible difficulties in the 
operative exposure of a ruptured intervertebral disc 
1 he author certainly labors under no illusions, and 
he advocates the application of only solid surgical 
principles 

The book is beautifully printed It is well or- 
ganized as to content, it is wcU indexed, and the 
manv simple half-tone illustrations enhance its at- 
tractiveness Chapter X, concerning the diagnosis of 
cord tumors by clinical features at different levels, 
Ivpifics the uncomplicated, direct, and effective style 
of the author While it is definitely Dr Elsberg’s 
book, the chapters on roentgenology and pathology 
of diseases of the cord by Drs Dvke and Wolf are 
worthy of the prominent place which they are given 
in the book 

Many contemporary surgeons will agree that Dr 
Elsberg represents in relation to disease of the spinal 
cord that which Dr Cushing did in relation to intra- 
cranial disease As Cushing’s contnbutions have been 
as yet but little enlarged and improved upon, even 
so, in the opinion of this reviewer, the American 
literature contains no current book surpassing this 
one in genuine reliability for student and clinician 
alike John Martin 

T O surmount the difficulties of making clear to 
beginning medical students the anatomy and 
function of the nervous pathways is one of the chief 
goals of every teacher of neuroanatomy The subject 
must be presented in a simple fashion if it is to be 
remembered, and in simplifying it much detail, and 
possibly some accuracy, must be lost Rasmussen 
IS perfectly conscious of the shortcomings of a 

•So»oiCAL Diseases or the Spinal Coed Membranes and Nerve 
Roots Syuptous Diagnosis and Treatment By Charles A Elsberc 
M D With chapters by CorDelltis Dyke M D aod Abner Wolf M D 
New York Paul B Hoeber Inc 1941 
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«ti*£actorj’ multi bcgaa to be reported. Re> 
VHw of the biitofj of cokatomy from the 
time It ww first recorded b) \ureHttmi u 
hnving been performed for Ileai bj Praat 
tom, 400 jTire before Christ, doirn to the 
modem t>*pe of cokatomy would be tedious 
md time conimning Suffice It to t*> th»t 
littre III ijio, througb the mcdhmi of achfld 
who died of a. congemtil ohitniction of the 
rectum concovtd the idea of a pennaoent 
cokatomy although it wai oot an& 83 ycara 
later that Duret performed a left Qbc coloa- 
tomy for a fimilar leaioa. Another Frcoch 
rurgeoa \mu«aat eitablUhed the pfmatdcof 
cedostomy for rectal r«Tvw 

Ward, In 1865 probably was the first to ad 
\-ocate routine mmbar cokotceny in aB cases 
of rectal cancer abowmg that the nadual 
recogoition of this maoeuver as an mteerel 
part of the treatment was slow In deretopAnj 
due largely to the refusal of the medkal pn>- 
feafkm to accept an artlftnaJ anos. 

As time went on coorulity 6gnres remained 
hl^ and long range cures coamaed to result 
In only a small group of caiea. FlnaDy with 
the dereiopmest of aneathesU, aseptic sorgeiy 
and a better undemanding of the fundament^ 
principles of nrger} as appbed In this field 
it ome about tlut hlfles developed the tech 
nique which today unqutttlociahly gives tuf 
ferers from rectal cancer a better chance of 
longevity than any other Became the trend 
m the treatment of rectal cancer has been to- 
ward the ilBes operation it h not perhaps 
to note here that this extremely radw^ 
procedure which most master aorgeoia today 
recognlxe as combining the ba^c fonda meo 
tail of surgical attack on cancer of the rectum. 
Is the result of the wort of manv toen. 

Cnin> In 1883 perfonned the first one 
stage perineoabdominal resection of the tec 
turn. Findhag it impossible to remore a car 
nru-ana. well tqj in the rectoio by the perineal 
route as plaoned, be promptly and cooxage- 
otaly opened the abdomen and completed the 
resectioo traasperitooeafly 

From thli time until the announcemcot of 
JlJles monmnesital contribution to the sot 
gciy of rectal cancer man^ procedures ha\x 
been tried manj modifications of rifles 
technique have been {nitrtuted, and U b a 


tribute to illles, Ciem\ and others who de 
vrioped this operation that the trend both fa 
Amenca and on the Contmenl Is definiulr fa 
its Uvot when U Is at all tppbcabic with res 
soaabic mortality Ibe aaxpUnce of coiw- 
tomv as a step in RirgerT for rectal caoar b 
rarely now dieted. It k true that there re 
niain a few surgeons wbo debate this 
and who insist on atte mp ting to perfonn a 
t>’pe of operation which will saw the mw 
nincent sphiocterk mwhanbm of nature To 
them I would venture the suggestion itot a 
careful semtiny of the end-resalti of such pro- 
cedures b definitely m order and, I haaxd the 
c^nnlon, that comparison of a group of pa 
tfants operated hv thb method irith a groap 
of padaU receiving the advantages of a 
radical occrabon which includes cohatooy 
win establish the saper)orit> of the fatter 
maneuver I would not be understood as 
whoflv cowJetnnlng sphincter saTing open 
tbns for faidobltably if the cancer has out 
metastaslxed but is still local and of s low 

E de soch a procedore may ixtasfaully be 
ulged in with ntkfacti^ H o w e ver 1 


know of DO war of actual]} determinhig prW 
to resectlos vbeiber or not ualignant ceQi 
have escaped to other parts and organs of the 
body 

Allhcmgh radical operative procedutes wUdi 
mnovc areas of gta^ bearing tissaes in the 
ueighborbood of the original growth are al 
ways highly desirable it ihoold be noted that 
ooe may not apply a single tmeratiw pro- 
cedure rontjoely A m g e oo wto fa capable 
of pcrfoimmf only one technical maneuwT 
for rectal cancer u not soffideolir >TTs»t 3 c 
to combat the manv difficulties which thb 
tvpe of surgery develops. UnqucstioaabJr^ 
operatioo of ilommety which coasfats of cof 
oatotny and posterior resectioo has a dehaiie 
held 01 uaef uloeas to the aimamentirimB of au 
surgeons. Moreover I bdicN'e an occasfcuial 
f-Ti-irffin because of reasons other than 
local conditions mav be justified ei'cn aa ^ 
caaiooaJ segmental reseefaem with auailom^ 
can be defeoded. AD of which iwfiates that 
there arc at kast two operetioas. MDes and 

Mommerj •,b) which most rectal cancers mav 

be operated upon and that there are 
leas radical procedures which, if toriodrd to 
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the surgeon’s repertoire, wiU extend the field 
of operabihty advantageously 

Surgery of the colon proper, necessarily 
awaited full development untd the Listenan 
era, which followed the discovery of anes- 
thesia and permitted fearless invasion of the 
pentoneal cavity 

In the beginning colostomy as a decompres- 
sive measure was about the only operation 
performed for cancer, but gradually hardy and 
persistent surgeons doggedly extended the 
horizon and began attempts at removal of 
malignant lesions with re-estabhshment of the 
gastromtestinal contmmty 
As far back as 1823, Reybard, successfully 
resected the sigmoid flexure for cancer and 
made a primary anastomosis m a young man 
29 years of age Progress was slow thereafter, 
although Thiersch reported a resection of the 
colon for acute obstruction m 1843 Thirty- 
seven years later only 10 resections of the 
large bowel had been recorded and only 3 of 
these were successful During the nmeties, 
however, more resections were performed suc- 
cessfully because of the development of the 
pnnaple of extenonzation 
The discovery that a mobile segment of 
bowel harbonng a cancer could be brought 
outside the pentoneal cavity and havmg the 
abdominal wall snugly closed around it re- 
mam in still for subsequent resection marked 
an enormous advance m colonic surgery This 
epoch makmg discovery decreased mortality 
figures hugely and gave great impetus to a 
field hitherto viewed with scant interest 
Many names are associated with this type 
of operation, and heretofore I have thought 
that Bloch, of Copenhagan, deserved credit 
for the first account of it published m 1891 
Hovever, I am now mdebted to Dr John H 
Gibbon, Jr , of Philadelphia, for some informa- 
tion which had escaped my attention 
In a paper before the American Surgical 
Soaety m May, 1941, he credits Thomas 
Brj'ant as bemg the first surgeon to bring a 
loop of bowel contammg a carcinoma outside 
the abdommal cantj' and suture the wound 
around it Zachan' Cope refers to Mr Bryant 
m his article entitled “Extra-abdominal Re- 
section of the Colon The article by Mr 
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Bryant was published in The Proceedings of 
the Royal Medical and Chtrurgical Society (Lon- 
don, 1882, 9 149), and The British Medical 
Journal (1882, i 461) 

Dr Gibbon also informs me that an Amen- 
can surgeon, J M Barton, of Philadelphia, 
pubhshed an article under the title “Cases of 
Abdommal Surgery, 13th Case, Resection at 
Ileocecal Valve for Epithelioma— Recovery” 
m the Journal of the American Medical Asso- 
ciation (1888, 10 549), descnbmg a procedure 
which embodied &e extenonzation pnnciple 
Subsequent to these resections, Bloch, m 1891, 
published a report of his type of resection 

In 1892, Recluse, collaboratmg with Forgue, 
published a descnption of 2 cases of exterion- 
zation of the bowel without mentiomng Bloch's 
name Paul, of Liverpool, 9 years later, pub- 
lished a modification of Bloch’s method, by 
which he hgated the mesocolon, abutted the 
two limbs of bowel and decompressed the 
proximal loop with a glass tube In 1902, 
Mikuhcz spoke of the procedure which he 
claimed to have performed first m 1886, and 
for some reason his name has been commonly 
attached to aU extenonzation operations by 
surgeons m this country As a matter of fact, 
extenonzation represents the concepts of 
many surgeons, for a smgle isolated procedure 
only occasionally marks the discovery of a 
pnnaple Even more rarely is the discoxery 
of a prmaple the work of one man, for research 
and recorded expenences combme to establish 
truth and extenonzation may well be said to 
be an ensemble of prmaples marking a new 
era m colonic surgeiy 

While mortahty figures were enormously m- 
creased by the discovery of this pnnciple, 
further progress was insured when the recog- 
mtion of the pnnaple of decompression pnor 
to reseebon became umversal 

Present day knowledge of the physiology of 
obstruction ejisily explams why a sick, de- 
hydrated, and desiccated patient with an im- 
balanced blood chemistry is such a high risk 
for anj' formidable procedure In conse- 
quence, It has come about that a penod of 
prelimmar}’^ decompression and rehabilitation 
has become a standardized practice m dealing 
with large bowel cancer Such a penod has 
for a long time been part of the attack on ob- 
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itruction frum gutrDdottkail ksooi, ob- 
ibMctaoa ta the orinuy tnct, tM othet %&• 
[oeaU which cause a profouxwl phj'sioto^cal 
upcet AppGed to leatoos cif the oo^a thb 
5iHodpIe hiu been do ie» enphaticaUx ad 
vanta^uiaod toda> it Is an tmwary curveoa 
who neglect) this vtfy oececcacy phw oT the 
turgKal attadc. 

When one Is confrosted with a cnmbl nation 
oi aaite intestinal obstruction and cancer 
obviously disregard of the malignancy and 
attack oo the aente intestinal obstnictioo u 
the proper sequence. How often this prlnc^ile 
is moenhed or reversed In attack on the two 
aflmenti combined is an unforgettable error 
of jodgmtnt reflected in xocntaht/ atatlatio. 
AltbcH^ cancer of the colon, partlcalariy of 
the left colon m the v-ast majority of case* 
produces some tj-pe of mteatinal obstittctioo, 
acute, ttboente, or chronic, one may save in 
the acote variety ahraj") attempt m^cal de- 
comprtssioo and with splcsulid c h a nrrs of 
fn^-rr^ When the obstroctloo must be re- 
Ueved surgkaHy a cecostocov without et 
ptoratioQ s the prxedure of cboicc. This 
acute intestinal obttroctioQ while uaoal}> doe 


to maha^cy more than oceajkmaQy b the 
result of injndidoua adminiftratian of opaque 
media by mouth a procedure to be cntijt^ 
coDdemned as not only uselets in the dlagnoctt 
of colomc lesions, but definitely dangers Is 
the preacooe of enctfdiDg oeijplanBt of the 
left cdIoq 

Recently 1 have studied a group of cases of 
cancer of the colon and rectum which occurred 
In my private practice from Febmarv I i 91 i. 
to Fetuuar) i 1940 Thfa group occurred In 
a series of 605 cases dlagixoed as major leswra 
of the lower ga*tromtestinal tract. Of these 
major lemii 418 patients had cucer thos 
emphaaijJng the fact that pcactiadly * out 
of j of the major oiytnic Icsioos 0/ the coioo 
ana rectum are doc to cancer Thm woe 
diagnosed 178 cases of cancer of the righ t tad 
leltccdon loo males and 78 females 170 were 

operated upon. 

Table I shows the type of operatictB esed 
for cancer of the colon, the resectabOity ^ 
centaces, and the nwrt^tyfigcrcs. Opoatlve 
teduuqoe and the qwidoQ w type w op^ 
doa must vaf> in the two hal\TS of the coioti 

beca ase of differences mpfaysiofogy paibolofiy 
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TABLE I —ANALYSIS OF 170 CASES 





Per cent 

Opermtlonj for cancer of the left colon 

Obstructive resection and ce 

Cases 

Deaths 

Mortality 

costomy (i or a stages) 

59 

6 


Exteriorization 

Aseptic anastomosis and re- 

38 

4 


section (cecostomy) 

Exploration alone or \nth de 

2 

1 


compression 

37 

3 



136 

14 

10 2 

Cases 136 




Operations 163 Resectability 

72 per 

cent 

Resections 98 




Operntionj for cancer of the nght colon 
Ileocolostomy and resection, 




I stage 

Ileocolostomy and resection, 

10 

5 


2 stages 

Colectomy and ileosigmoidos 

14 

0 


tomy, (2 stages) 

Heocofostomy 

I 

0 


9 

I 



34 

6 

17 S 

Cases 34 




Operations 49 Resectabihty 

73 s per cent 

Resections 23 





and anatomy As a general pnnciple it is safe 
to assume that cancer of the right colon may 
be extirpated most satisfactorily by an ileo- 
colostomy and resection in one or two stages 
Aseptic ileocolostomy between the terminal 
ileum and the middle of the transverse colon 
followed immediately or at a later stage by 
resection is the procedure of choice My 
apostasy from an open type of anastomosis 
dates back 153 ears or more nhen I developed 
an instrument for performing an aseptic anas- 
tomosis In consequence, I am convinced of 
Its utility in avoiding or at least reduang in- 
fection and certainly the simplicity of its per- 
formance recommends it to most surgeons 
Nevertheless, in the modern management of 
colon cases and with the nen chemothera- 
peutic agents available to slenlizc tlic bowel, 
one ma} be quite justified in doing an open 
anastomosis if that is deemed preferable An 
anastomosis between small and large bowel b\ 
whate\cr technique one cliooses to do it is a 
relatnch satisfactory procedure in so far as 
healing is eoncemed' Ihe blood suppl) of 
the small bowel is copious, and tliat of the 
large bowel, winie less free, is defimteh ade- 
quate and usuall} of a constant pattern 
Leakage at the anastomosis Ime is rare, and 



Fig 1 Steps in obstructiNC resccUon plus complc 
mentarj cecostom> The addition of the cecostom> which 
required y ery httle time has been a \ ery \ aluable adjunct. 


when resection is done b}' modem tyqies of 
technique is almost a unique occurrence 
Extcnonzation procedures in the nght colon 
I definitely deprecate for three reasons (i) 
infection around the groyvth secondary to ob- 
struction and ulceration is likely to produce a 
lethal pentonitis from the efforts at mobiliza- 
tion, (2) few' circumstances are more un- 
pleasant to a conyalescent patient than a 
deluge of liquid ahnne discharges oy er the 
abdominal wall, (3) it takes little extra time 
to do some ty^jc of anastomosis, and a patient 
y\ho w ill tolerate an extenonzation ynll usuallj 
tolerate an anastomosis and thereby ayoid the 
unpleasantness of an artificial stoma 

The mortality in the nght colon in this 
small senes indicates that a tvo stage pro- 
cedure often IS adyantageous In renewing 
the 5 deaths which occurred followang single 
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lU^ operation It b not apparent that a dif 
fercnt t)pe of technlqoe irould have recoltcd 
diffcrentlv Ow mdjviduaJ wa* an elderty^ 
Ptrioa of 70 In good condition and with a 
ircel} mo^■ab^e right cobnJc cancer She died 
14 da>-i after operation- Another Individual 
■wai a middle age woman of 50, with 3 cancera, 
oi>e In the rcctoalgmoJd and one In the right 
colon An Deocolottomy aidctraddng the dght 
coiook cancer aa the fint ttage of a graded 
manetrver wai performed, She died 3 weeka 
later of a lubpiienic abacen. A third death 
In thla series was due to leakage at the anas- 
tocDosia. 

Ne'TTtheleBi I believe that there freqocntly 
are instances when it u desirable to use Deo* 
colostomy and res'^tion in one stage, hlon 
often I think it b desirable to do the operation 
In two stagci, A question of Ileoatom> for 
decompresnoo after primary anaatomosb and 
resection seems to be satbuctorfly solved at 
present by the utilixatwn of the inUcr Ab- 
Mtt tube. Thb tube doa all that IWnatomy 
can do and even more and ainkb the oopteas- 
antnm of Qeottom> at weQ ta addltkiaai sor 

In the left colcm it wDI be noted that the 
choice of openlion waa obstructive r e j ection 
and cecostomy Uioally the cecostomy b 


be tUcrwed to Influence surgical Judgment, nor 
nmit the desire to petfonn an artistic surjlca] 
operation be considered faTorabl) against ■ 
radical t\tn mutflating type of ftfocedure b 
deaUng with cancer 

In thb groop of cases the resectability flgure 
was 73 fw cent To improve the horbw cf 
operabiljty and to remo\-e every caocer of 
the coion posiibte one must accept bolder 
line cases. Surgical removal of 3 out of 4 can- 
cm of the coto accepts thb priodpJe as s 
necessiu The mortalltv figures in the right 
colon of 17 5 per cent are too ht gb- On two 
fonner occasions I have reported mortaBty 
figures of less than 1 3 per cent for a series of 
r^fct adonic cancers removed suipcaDy The 
latter fignm shemH be actomplbhed In the 
hands of most ioitoiis without difficulty and 
will be possible, I think, if the graded pro- 
cedore Is accept^ in all of cancer wnkh 
are not freely movable or are complicated by 
local or gene^ condltioas. Certain!) in order 
to do a one stage procedure one imist select 
only the most favorable cases for lesectioiL 
The Bortality finna in the left edea vm 
10.3 per cent, with a resectabOity figure of 
73 per cot 

Table U b aa epitome ol the entire graup- 


employed os a complemeQt to the resection 
OccaoonaDy when a patient has an ohstme 
tlon It b utHbed prior to resectioa as a dc 
compressive nwaaoie In 59 patients operated 
upon bv tbh maneuver there were 6 deaths 
a mortality of 10 i per cent 

I havT been reticrat to accept the mindple 
of primary anastomosb la lesuos of the left 
and tran s v e rse coloo because the mortality in 
my hands in'* been bigber and I have not 
been sore that I could do as radical a resection 
and immedbte anastomocb as b) resection 
■nH delayed union- I ha%T do quarrel with 
surgeons who choose r es ectioo and primarv 
anastomosb and fed sure that It b frcquenll\ 
indicated when prdiminar) efforts at de- 
CDinpnrsaion ha\T been adequate Cta the 
other band, I tbtnk the ertn of the dtuatioD 
bet In the radical remervaJ of mesentm and 
adjacent gland bearing tbiiiea- 

Tn conddertng Immediate restoration of In 
tesdnal cootinm^ty ecooomlc factosi must not 


TAJBLi il-h:)pxi4T1oxs rat cajko. or 
mt ajotrr Aim Lcrr comet 

T»taJ cue* ritbl «ad Idt calM. dMfWKd iS 

ToOJ csM> tad Wt catoB. tnaUd jo 

T«t>l cfiewlicaa 

TKaJ acroMty pa cast 7 

Manj maneuvers permit a wide range in 
sdectfng a type of operation for radkal ei 
tiipatkm for cancer of the colon and rectum. 
The cardinal prlaople of wide rnnoval of the 
growth and Use tissues In fanmediatc Juxta 
poaltura to It as wefl as Ij-mph gland bearing 
tissues ihnitcd more dbtantK » of cocisc 

the Weal sought Anv type of operatic l^" 

cedure which gives a high percentage tdd 
mate cures must take into cooildeTatloQ 
lymphatic svstem s relationship to mrts^asti. 

TbebrUnint works of David and Gflch^ 
of Gahnd, Bussey and Pukes, and of CoDer 
Kay and ilscIntjTe are mooumenU to In 
dosto for they show bc>-ood peradTentofc that 
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Fig 3 The steps in a combined abdonunopenneal resection of the rectum in one 
stage a, Shows mobihzation of the growth after ligation of the blood supply is com- 
pleted. The pelvic dissection is shown completed and the Cope DeMartel clamp ap 
phed b, Shows the bowel and growth dropped back into the pelvis, a new floor 
Ming formed and the single barrel colostomy made through a stab wound in the 
grom c, The beginning of the postenor dissection The rectum is mobilized up to 
the peritoneal fold and is then removed by this postenor approach 


the more glands one inspects the more metas- 
ttises one finds Coder and his associates 
found that 6o 8 per cent of all resections of the 
colon showed glandular mvolVement if a large 
number of glands were studied Isolatmg an 
average of 52 glands per specimen, it was 
found that 59 4 per cent nodes showed malig- 
nant involvement, and 41 4 per cent were 
without metastases Here again they em- 
phasized a paradox which has long been recog- 
nized, namelv, that a higher percentage of 
cancers of the right colon show metastasis 
than do cancers of the left colon Actually 62 5 
per cent of the cancers of the nght colon in 
their senes shoved metastasis in companson 
vith 60 per cent of those of the left colon 
Despite these figures more mdmduals who 
undergo operations for cancer of the nght 
colon sur\a\ e at the end of a gix en penod than 
do those undergoing operations for cancer of 
the left colon An explanation of this fact is 
not forthcommg, but statistics arc definite 
on It 

Da^^d and Gilchnst in 1938, had a similar 
cxj-icncncc m dealing with cancer of the rec- 
tum Thc^ found that 111 68 per cent of rectal 


cancers glandular metastasis could be demon- 
strated by a careful examination of a large 
number of glands This work is supported by 
statistics from St Mark’s Hospital in London 
and has been buttressed by all investigators 
who have taken the pains to make examina- 
tions of large numbers of glands It estab- 
lished beyond any question proof that wide- 
spread resection of the mesentery is necessar)"^, 
consequently, a most important decision in 
choosing an operation for cancer of the colon 
comes, first, between graded and smgle stage 
procedures, and second, between immediate 
anastomosis and delayed union There are 
surgeons who glibly assert that colonic resec- 
tion should alwai s be done in one stage, or on 
the other hand, two stages Obviouslv there 
IS a middle ground which is predicated upon 
the abilit} of the patient to undergo formid- 
able resection in one operation, and the ques- 
tion of whether or not his condition wall be 
ad\ antageoush treated b} multiple proce- 
dures Local conditions such as fixation, infec- 
tion, and obstruction, and general conditions, 
such as age, obcsiU and coexisting debilitat- 
ing disease, decide the selection in the aieragc 
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RweeUbety 14 1 per cnil 
AwBaMOty 704 per out 


■xplanBe* 5 

Espbruiod «laar m 

CtjrMrmj ] 


cue The tuuJ imd oithnUe dedekm wfll 
come etil; <n. explonlion uul {jidhridueliaL 
tkm of cuo at the cperttlog table. loevf 
tablj'ooe muat fit the opentiaQ to the padent 
aod not the patkat to tbeopendoo aad ntdi 
a progTua demands famh^ty with majoy 
of technical procedum. 

There were ri^ casci of cancer of the tec 
turn t58 of Koich arete operated opem 4 
were treated by radmm, and t a refaa ed opera 
tion Of weal dae w h e re . In tma group there 
wrse 175 malea and ico fetnalea 

In aeketh^ an c^KxatioD for canctf of the 
rtcttnn, it k my confirmed opinion that there 
are few casa In which it b deiirable to ignore 
the nccearfty of a cotortotny u one of the 
ateps of the operation. There are many rea 
fans U one needs more eridcDCB than the 
nnmber ^ Invc 4 ved ginraia found in resected 
fpedmens why coloshrorv ahonld be rontinefy 
emploved Certainl> the borden of proof rerts 
on those who would aalrage the ^ihloaeric 
fTv«dnm«m to ihow that a conqiarable per 
centage of pndents wID be alive and free from 
disease In a tfven period of years. Jfy own 
cipenence with the aphincter aanug opera 
tioos hu been paraDded by that of many 
coOeagoes osay be luasned up briefly in 
the atatement that they usually axe followed 


by lecarTcact fistula fotmatlon or atrkturt 
It muat be an crUttody «Tn«n percentage of 
caae* of rectal cancer of low grade which have 
not metaatasiacd and which are located firor 
ably for iccal CMiakin and aegmenbd reset 
tloiL Thb grocm is compaxiicm to the whole 
b rdap\wly iniignlficafit. 

Table UJ bdlcates tbe dbtribudoQ of the 
rectal cautcer cases treaM m thb aerki dviag 
the designated period It wiQ be noted that 
M cases were not treated by me. Ofthegroup 
of 375 three of these were amt to me by 
eofleaguei for consultation and mbseqnaitlT 
were operated opoa by these lor^eoaa. \ 
combined tbdooiaopejWal reaectioe of the 
jectnm was tocresaiDlIy pcrfomal in each 
cue Tbe 10 other patioiU went tisewbcie 
for advice and treatment for vanooa reasani. 
A kw of these people refused operatkai be 
cause of my indstenca upon co loatociy u a 
part of Ibe procedure It bu been my plan 
to tkoldfast to thbprlnc^de. OccasiocnJ^ pa- 
tients do refuse. 

Table IV sbowa the typeofoperatim, mor 
tahty and rcsectabOlty percentages as wtD u 
tbe appBcabilUy of the cot stage operatloa lo 
thbaeiiea. 

It win be noted that tbe trcod in thb aerio 
was definitely toward the ooe stage osabioed 
abdomfawpertaeal resection of Miles. Offl 
a period ol 15 years, I hare foond ®y” 
f hang in g from a graded procedure in treatiag 
fanfTT of the rectum to a siagJe itage open 
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(loii wlurt'vtr il 1"= ftiMhU Iht nxcr'^i of 
pracliCL in trcatin}!; canar of the lolon I In 
ad\antagcs and di‘;ad\ antaj^C'. of a one atapt 
combined operation arc escll known \ con- 
Mdcralion of end results Icaaes few arguments 
necessare to establish the desirabilite of this 
radical one stage ojie ration but if further 
arguments were needed the splendul work of 
Da\ad and Gilchnst and our Lnglish colleagues 
should coinincc the most stubborn that radi- 
cal resection of a large portion of the mesen- 
ten of the sigmoid isdefiniteh essential 

M\ own operation is useful onl\ occasion- 
alK When it is noted that 1 haee performed 
it onl\ 7 times in 262 operations its utilitN in 
a a ere small held is delimteU established 
Mummera s ojicration while less radical than 
Miles IS a aera useful procedure and should 
be applied to the less slureh risks and to those 
mdiaaduals who for one reason or another are 
unable to aailhstand a formidable one stage 
operation 

Fhe rescctabihta rate in this series was 74 8 
per cent Of 2^8 patients operated ujKm iq^ 
were subjected to resection of one kind or 
another The apphcabihla of the one stage 
resection to the whole group was 704 per 
cent 

This seems to indicate that with proper 
prehminara' jircparation one maa appla’ the 
one stage combined abdommopenneal resec 
tion of the rectum not routineh , but at least 
with great frequence in ana giacn senes The 


OTS 

mnrtahta statistics show that the one stage 
procedure maa be accomplished with a death 
rate comparable to that of other procedures 
In operations there were 0 deaths, a mor- 
tahta of (•)() per cent I his compares faaor- 
abla with the group operated upon b> the taao 
stage procedure, 49 Mummera operations be- 
ing performed with 4 deaths a mortahta of 
8 per cent The total mortahta of the as hole 
group aaas 85 per cent, with a rcsectabihta 
rate of 74 8 per cent 

Mortahta statistics and curabihta figures 
arc incatncabla bound together and arc in- 
fluenced ba mana factors Operabihta aancs 
in the hands of different surgeons because of 
mana circumstances peculiar to the surgeon 
and the case Suflice it to saa that it is a aacll 
recognired a\iom that caera effort should be 
made to eatenel operabihta curaes aaliich so 
a Italia influence end-result percentages Stand- 
ardization of preopcratiac and postopcmtiac 
measures as aaell as flcaibihta of the operative 
phase of the attack aaill no doubt still further 
reduce hospital easualtics, morbidiU figures 
and tlureba enhance the salisfactora ultimate 
outcome It IS widcla conceded that prog- 
nosis following successful radical eatiqiative 
measures for canecr of the loaaer gastroin- 
testinal tract lb satisfactorv' ba present daa 
standards Nca'crthelcss, the ultimate goal is 
far from reached and continued effort is es- 
sential to amphfv efforts to combat success- 
fulla this modern scourge ba surgical methods 
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T he fiirticil priudplw {nvoKtdm tbc 

treatment oi harm art often forgot 
ten •ometimei ignored to the con 
atant effort to find new and itnproN'cd 
metboda of treatment These pnoapw can 
be cipresfled very slmplv b\ stating the ob- 
jecth'ea of treatment Thej are 
r To pre\'ent and coitiMt ibocL. 
j To convert the open ccatamloated 
wound into a clean wound 
3 To coiiTr tbe open wound bv the aim 
pleat poaaibiedretaing that (a) praiectalt from 
the conataot danger of reioiecuon {b)doea 
DOt fix or destroy anj part of the ithi or aob- 
cutancous tlsaue which retnama Ttable when 
the patient fi brat seen (’clpTovaiesfordnun 
age of the amim that exudes from the burned 
furface tutii it b checked br pretnre or the 
Qormai pro»‘e« of ooagulatkn (d) exerts • 
omfortn modente preaiure orer the burned 
area and (e) can be etsfly removed If In/ee 
tlon devdops underneath the dresilag or If 
the bum iovtdvea the whole thfckneis of the 
akin 

4. To keep the lojnred part at reat. 

5 To secure betHn* in the nunimum period 
of tune and with ndnimuiD lou of hjoction 
If these prmdpiles are »und thej apfdr 
whatewr the eilenL the locatioo or the 
seventy 0/ the bum and the effort to claasily 
bums into firat second and third degree or to 
diittoguiah between the Ireatroent of boms 
of the trunk and bums of the face and ex 
tmnitio ma% oid> dn-rrl atlmtxwi from 
essentia] factor* in the treatment 

So much controversy ha* arisen and so 
many conflicting idefli have been expressed 
concenung the local treatment of burn* that 
we wish to postpone for the moment the dta- 
cmektn of the problem of shock and consider 
tirst the priniapiea involvrd in the local care 
of the burned area- 

Fm Uw IWm WtB} Vfntrw^nrcncTmty 
cj VSoot ti« CktlM i«*p«»J»»4«/tart«cSCa«*> 

Men CMw Hrpol S*ci^ Feirun *4 


co'tt'EMiov or Ttn: opej. covtA«xtTin 
WOOKD DTTO A CtEAS WCrtTID 

Thb prinaplc often corapfetclv ignoeed b 
discuaaloD* of trams aofprijnarj Importaace 
To cover a burned area with drakal or 
coagnlaiting soluticTO without first uabg emv 
effort to tram/emn it into a clean aouwi 
seem* to u* an inexenaahie disregud of {hd- 
damenlal surgical principles. 

If the burned patient U atili riothed, ad 
bcrml and burned clothing b be*t naked off 
m a tub of clean water mdhtained at a tero- 
peratnre of loo de g re e* F In a room reserved 
and cr^uipped for the treatment of bunted 
patients. The process is rendered almost 
painless by giving the patient an adequate 
dose of morphine iraraedrately after admwttn 
V\e hive not used other analgcsKS or anr*' 
thetia even in children with ■eir eitenal r 
boro*. The room ta kept at a tesrperatureof Sc 
degrees F and opening of the doors while 
treatment (a bt pec^re ts is avoided to prevent 
current* of air frcrm blowing throagh tbe 
room. 

With the burned area free firaa clothlag 
and d&ri* that can be removed by soaLmg 
and the aurronndjng oalavoKTd am cleansed 
with soap and water the patient I* Idled upon 
a table crvTred snth a sterile sh«t and deuw- 
big c) the burned area begun 

To Iranifonn an cxtensrvT and cwitaml 
luted raw surface into a surgically cieta 
wound, and without adding further inpiry 
and bacterial cootamloatjon require* time 
potieoce gentieie* pieuty of soap aodi, and 
cmtinuous IrrigatKm with sterile water of a 
temperature of too degrees r OtniouJv the 
curgcoQ his aieiitanta and the palkiit wuit 
be masked The lurgeoa and lui ajalanl 
wear sterile gowns and gkt t*. Every effort b 
rtiadf to carry out the same careful tedudq* 
that one would cam oot In periormlrig io 
abdominal operation. ^ _ 

Grease or obitmcnl winch mav have 
applied over the burned surface can tuusJh 
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Fig I Extensive bum iMth large areas of whole thick 
ness destruction a, On admission, b, cleansing of burned 
surfaces, c, excision of necrotic tissue, d, application of 


pressure dressing, c, after removal of primary dressing, 13 
dajs after admission, f, appearance of burned areas 20 
days after admission, just before application of skin grafts 


be washed oflf with soap suds If not, a fat 
solvent such as benzene is used * The actual 
cleansing is accomplished with large “wash 
cloths” ol soft sterile cotton, plain white soap, 
and sterile water Green soap, gauze, scrub- 
bing brushes are avoided as causing unneces- 
sary trauma Blisters are opened with sterile 
scissors, shreds of epithelium and skin that 
can be lifted away with forceps are removed 
No excision that might cause bleeding is made 

dressing of the wound 

With the injured surface cleansed as com- 
pletely as possible it is smoothly covered with 
a few layers of fine meshed gauze impregnated 
with petrolatum Such gauze is easily pre- 
pared in stops 3 inches wide and 12 inches 
long and sterilized in a porcelain basin pro- 
vided with a well fitting cover This dressing 
does not adhere to the raw surface as does a 

^Johnston of Detroit has found lard an excellent medium for removing 
oil and RTcase Any lard remaining on the skin can be washed away wth 
soap and w'ater 


coagulant crust, it does not fix tissue, and it 
still permits drainage of serum and exudate 
into the dressings outside it 

Over the petrolatum gauze are laid a half 
dozen layers of flat dry stenle gauze, over this 
a mass of gauze fluff and over the fluff me- 
chanics’ waste or sea sponges so as to provide 
under the retaining bandage a resilient cover- 
ing that produces an even pressure over the 
injured extremity or the burned surface but 
does not cause constriction 

The dressing and compressing sponges are 
held in place preferably with an elastic band- 
age such as stockinet This is particularly 
advantageous if the burn involves the trunk 
The advantages of pressure over an injured 
surface have been well stated by Blair 

“The application of most any dressing produces 
pressure, but he who employs this pressure m a se- 
lective, purposeful manner wall get bigger returns 
than he who applies it incidentally or even as a mat- 
ter of routine 
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Flf- ExutmK bom kb ^ (UdoicM W 
«k» vO«MlMiia« b. »lt«( ud «U<t (bomteji 
ind ol <l«nnfaj(d Ctam c a dbcb>n« frea W- 

piUl, 4 dtyv t/UT tilnaan b«^ tm boiM 

Tlov tx hk^r foQi bufe thln^ to be pined 
bv the DM erf pi epedr tpfiSed meehuUetl pwuBfg 
to *oaa<l« 

The dimlaeooa eS deed tfcicet. 

Tbe -oatrol erf ootmf. 

The Bmitetloo erf mtouj aod Ijmph tied* 

UxmUtkM ol the emotmt erf pkstJC DuierU 
thit poem Int the rouad. 

Tlie cUmiQttkKi of detd ipacee Into vhicb 
coiutut oozlag cm take pUere tod the 
hmitatWQ of eivdetloo from the lurface of a 
wound tnd into tit mbmlatetyi ttssnei arr 


Important obfectie-ri in woand trcitmcnt 
which are too often compicteK igooced The 
•ergton who >ee* blood eacaping rapldl> from 
an open werend hutinctiTeh apfbea premre 
to stop the Ueeelitig and cootmT vital bodr 
fluid Be some curious bwocuistency If we 
catmti stt tl m may ignore the subcataoeone 
bleeding that goes on just as definiteir after 
the fubemtaneous rupture of blood stiacU 
and continues nntil it a arrested dtbCT by 
coagulation or by actual compression of the 
injured bloexi \rssels by the tensed body 
tnues. 

If this subcutaneous bleeding is the “white 
hemorrhsge that goes on in tissues iniared 
b> a flame or acaldlni water. H needs to be 
arrested just as piompth as if tbc blood were 
escaping from a tom blood vessd It can be 
arrested and bod) floM saved by tbc applica 
iko of preasure over the faijared area. 

ICST rO» THE LVJl'RED fOtT 

The imporUiict of rest for injined imws 
has been emphaidxed with Increasing fre- 
quency since war and its sctompanying disas- 
ters have again focused attention on the treat 
ment of severe and multiple compooDd in 
juries The magic of the pia<eT cast has 
proved to be due in large part to tie onin 
terruptrd and eofoiwl rest of Injured 
tissues which was so important a princ^le hi 
the creed of Hugh Oaen Thomas. It U as 
Important and eisential a part In the treat 
ment of severe bums and of other soft flssoc 
injuries as it b in the care of compewod 
fractures 
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abed 

Fig 4. Se\cre bum \nth extensive destruction of cover dressing, c, 13 days liter, d, appearance 33 days after ad 
mg tissues a. On admission, b, after removal of primary mission, shortly before skin grafts were applied 


HEALING OF THE BURNED SURFACE 
The mechanism of healing after partial or 
complete destruction of covering skin is some- 
times forgotten m the face of the constant 
emphasis on new methods of treatment 
which are stressed so strongly by lay wnters 
m Eygeta, the Reader's Digest, and other 
nonscientific journals 


If there has been loss of only a partial thick- 
ness of the skin, in other words, if there still 
remain epithelial elements — sweat glands and 
hair follicles— of the deeper portion of the 
conum rapid re-formation of the covering 
epithelium takes place (i) if the remaining 
epithelial elements are not fixed and rendered 
inert by a coagulating agent, (2) if no infec- 
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rij 6 e. 


tion soperiTncB (3) }f rrgrDeratlog^pjtbcbum 
ii not tom twtv ind deitrojrd b) cmrrtcs or 
frrquait or loo eail\ removal of the protectnt 
d«*Mng 

In COM «iUi be of paxtUl Uuckneja com 
plete rtggDcrstbn of eplthdtum Ukes pUce la 
10 I? or 14 dars and betUng of the homed 
area thould be complete wbeo the primary 
dntMt/tg la 6 nt mootvd at the ead of it or 
14 davx 

If the bum has roolted In a vboie thick 
new kaas of iUn do iT<ts\n% can bring aboot 
regeneration of epithelium Re formation of 
ccrvTrlng ■Hn can come onlr bj ingrcnrth 
from the peripberv or ai a result of tkln graft 
mg To await »pontaneou» healing If the 
denuded lurfacc b more thin » or j aquare 
inche* m area b onl\ to delar recovrn 
Moreover to wait inde&nitch for ipontaneou^ 
separation of a coagulant cruit or of the 



Ftf 6 Sever bon bTohlBf 44 per ent c 4 bal7 rt 
face. Thb pxtnl retei\ cd 8 plim. tt jee 

e»rt dirija the fir* ert, sM btood 
of W c. e«cfi d»riB* the ». rVlimt «n 

.1 ■*” boned uw emend 

hh contprndon dreWrn Ptnma brfn* fh en tbrawk 
vrfn n Irr b. c, i/to' remmij cd praooir tkmat n 
6tt«efith dty d. f«*t befare tppfacelloB <d lUa fnfH o« 
thbl7 amh ikr «ner n — err 

dfowd hk Bofac hfie-bohed icuie, mer UthpmRre 
diewny t* mlbtaiwd f «kyi »f(CT 6 dej 

flee e pTi h nl no trf ikkt g, 5 diy» bter j; <kiy 

•tier 


charred adherent tinue that rqm ae n tj the 
destfokTd lurftcc covering cauaci »enou* ind 
unnectssaiy dela> In bealmg Clcanli lur 
gicaJ cart after the renio\-al of the pnroin 
drwilng wbsetpient dre*ibg» at regnlar In 
tervaU of >4 or 4S bcun mith reraoval of tJi\ 
adherent tlane that can be cat awat without 
eaudng peht or bleediirg and thenaeof dreev 
laa uiunlcd with Dtho t tolotloa ail 
bdp to haaten aeparation of the covering 
tbaoe deatTD>Td b> the original In^Qr^ and 
help to cocnteract the Infe^n that tend* 
to develop in the presence of an open wound 
and neooLic tbaue 

During ihb itage of Lreatment our pninao 
objective fa to accuit a covering of heilthv 
granulations aa icon as powsibie so that akin 
grafts can be laid over the raw mrfice nere 
again a number of details In treaUDCot are of 
great importance. They are (i) deanli 
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{Legend on apposite page) 

surgical care, (2) avoidance of trauma, (3) meshed gauze moist sterile gauze to favor 
the apphcation of at least one layer of very drainage, (5) over the moist gauze sufBaent 
fine meshed gauze directly over the raw sur- sterile dry gauze to prevent contamination 
face so that granulations cannot readily be- from without, and (6) the use of pressure to 
come enmeshed m the gauze, (4) over the fine aid the return circulation and prevent the 
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tion lupci^Tnci (3) If regeneritlng q)ithelium 
ii not tom twa\ lid de*tn)\-ed h\ oireJrts or 
frequent or too carij remervil of the protective 
drciib* 

In C4*e* with. loa* of partial tfuckncM com 
pletc regeneration of epithelium tatei place In 
la 12 or 14 daj'B uxl beaUog of the burned 
area ihould be complete when the primarx 
dretamg U fiitt remoied at the end of 12 or 
14 daj-a. 

If the bum hu revulted m a whole thick 
oeu loss of akin no JmriKg can bring about 
regeDcration of qslthellum. Re formatioD of 
CDNvring ikin cm come onli bj lugrcm-th 
from the periphery or os a reault of akin graft 
mg To await ipontancoua bcalmg If the 
denuded aurfice U more than 2 or j aquare 
inches m area ii only to delaj recovery 
Moreover to wait indcfiiutel) for apontaneous 
pcporatkin of a coagulant cnat or of the 



Fig* Senrr imra prrmc e/My tm- 

tact Tkk padcai ncehed 8 fdiuu ol jeo 

e. <«cl duriaf fin( ud IA»d iTiarf* 4 >n 

el ^ c«£fa duJm tbe tmnd tri a. fiCnt ca 
tifta dey BxVr onpm Ml, U bomd nnrrrd 
th tpwprodoc Jiiwlin rW«u brtan jrtm ibn^ 
ra t> Wf b, c, &/(rf mom I •! prinry dnaai 
Mtnothday d. juU beWr •ppUcatka <4 tUa ptlu m 
abub day after lita Jwtiii m ndacca arc brftf 
d i ta a i d Ob fiar-usbed jtaair mrr Urbrrrwr 
diiabif h raafatalntd f 41 daf* afctr ibaWm. I ilij 
a/lw apficatno ol iUd fta/ta- g. j daya hlrr 57 diyi 


charred adherent twne that lepreaenU the 
deatioj-ed lurface co\Trlng causes serious and 
imoecessar^ deU\ In hewing CWnli fur 
peal care after the reroo-al of the pnman 
dressing subsequent dresaings at regular fa 
tervaii of 24 or 48 boun with removal of ao) 
adherent tissue that can be cot away wltboot 
caoaing p^n or bleeding and the use of dre«- 
lop saturated with DakJna aolutwn, tU 
bdp to hasten separation of the coveriag 
tissoe deatioved b> the origiBiJ Inlorv and 
help to counteract the Infection that tend* 
to develop In the presence of an c^wn wound 
aiMi necrotic tnsae 

Durfng this stage of treatment oor pnmary 
objective Is to secure a covering of healthy 
granulations as sooq as possible so that akin 
grafts can be laid over tbe raw uuface Here 
■ pin a number of detafli In treatment arc of 
great Importance The\ are (1) deanJi 
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what the effect of that loss is on blood volume, 
blood concentration and blood pressure (i, 3, 
8) little emphasis has been laid on the im- 
portance of arrestmg the “white hemorrhage” 
and preventing the shock producing loss of 
body fluid 

It IS to prevent this loss that we have em- 
phasized the importance of pressure applied 
over the entire burned area or around the 
affected limb as soon as the open contam- 
mated wound has been converted into a 
clean wound, and, after the application of the 
pressure dressmg, as complete immobiliza- 
tion of the injured area as it is possible to 
secure 

In spite of ever}'^ effort to prevent loss of 
bod> fluids in patients seen late and in those 
with extensive bums the loss may be suffi- 
ciently great to lead to shock and collapse 
In such cases prompt replacement constitutes 
a life savmg procedure hlany v orkers have 
made helpful contnbutions to the solution of 
this problem, and without discussing m detail 
the studies of Harkins, McClure, and their 
associates, of Scudder, of Trusler and his asso- 
aates, of Rhoads, Wolff and Lee we would 
simply say that we agree with the statement 
that “plasma transfusion is the most logical 
type of replacement therapy and that it has 
given the best clmical results” (14) 

To estimate the extent of flmd loss and the 
need for replacement during the early and 
critical stage of treatment the hematoent 
readmg is an easily obtamed and dependable 
guide The determination made immediately 
after admission of a patient with a severe bum 
can be used as a standard against which to 
check subsequent readmgs Significant changes 
in blood volume may not be reflected imme- 
diately m the chnical symptoms, but a slow 
steady mcrease in tbe hematocrit level m- 
dicates that hemoconcentration is takmg place 
and that the loss mto the tissues should he 
compensated for by admmistration of plasma 
In cases seen late thirst, restlessness, and a 
rapid pulse rate are constant and important 
signs of fluid loss and mdicate the need for 
prompt admmistration of plasma m adequate 
amounts To give transfusions of whole 
blood m such cases, as has been frequently 
pomted out, may add to hemoglobm con- 


centration, and to give water alone in large 
amounts, as Tmsler and his associates have 
emphasized, may lead to “water mtoxication ” 

The administration of oxj^gen, particularly 
in patients with bums of the face and chest, is 
a valuable adjunct to treatment In patients 
wuth bums of the face and chest the mhalation 
of irntatmg gases and the resulting congestion 
and inflammation of the upper respiratory 
passages may add another handicap and con- 
tnbute to the development of anoxemia We 
have given oxygen as part of the routine 
treatment m patients with bums about the 
face and chest and have thought it to be of 
definite benefit 

Toxemia The formation of a bum toxm 
as the result of destracbon of the superfiaal 
body bssues has been considered by many 
M orkers to be the determming factor in caus- 
ing death m patients with severe bums Wil- 
son and Stewart and their assoaates at the 
Edinburgh Royal Infirmary, particularly, 
have stressed the frequency with which the 
picture of acute toxemia develops in from 6 to 
50 hours after mjurj^ m those cases which go 
on to a fatal termmabon They have em- 
phasized the frequent occurrence of jaundice 
m these cases and the degeneration and 
necrosis of the liver seen after death They 
have mjected into healthy animals “edema 
flmd” from the subcutaneous tissues of burned 
animals with resulting fatal toxemia and 
pathological changes sirmlar to those seen 
after death from severe bums 

We have no definite evidence either to 
support or refute the theory that a bum toxm 
results from destmebon of superficial body 
tissues The few cases we have observed 
after death have shown acute degenerabve 
changes m all the parenchymatous organs 
The pathological change has not been limited 
to the hver, nor have we seen the extensive 
hver changes desenbed by Wilson and his 
assoaates 

We would like to point out again that the 
fatal cases cited by Wilson all received a 
general anesthetic shortly after the mjury 
To give ether to a patient with impending 
shock, parbcularly a child, seems to us a 
dangerous procedure, which may well predis- 
pose to mtensification of shock, the hemocon- 




congestion that results from the tetnporan 
lou of the normal outer retaining «%U against 
which the \TDOtta channeU can be com 
pressed 

As soon as a corertne of health\ grmnuJa 
tioits 11 secured and the pabent i condition 
permits the raw eurftCE shpufd be corered as 
completel) as possible with grafts of inter 
mediate thkknm The sooner this can be 
accomplished the sooner wQl re coren - be 
Bchievi^ and the (ns will be tbe disawtx 
and the contracture that steadH/ Increase as 
long as a raw surface remains unhealed 

cauTucano’cs roiumixo bfuxs 

The comphcsboQs resoltlog from bunts 
have aroused almost as much controversy as 
tbe question of local treatment. ^Ian> papera 
hare been written on the prohJem of bum 
shock, toannu and infection- Wlhoot wish 
Ing to o%‘cfsimplif\ the problem we would 
slmplx state our belief that the initial shock is 
due to pain fright, and ove res e r tton and fa 
often followed rerj quickl In secottdarv 
shock resulting from loss and shitting of bodj 
fluids that unequivocal c%-idence has not >Tt 
been produced to show that scute toeemla 
results from the effect of a drculating torin 
formed bv aatoU-s» of tbe burned tissue 
(Wilson) ihlrdlt that In the cases under our 
obsenwtkrti In/ecUon dercioplng after a bum 
has been a feared and serious complicatioQ 
onl In patients who were admitted to the 


hospital 24 or 4 d hours after the injury and 
whose pnmai^ treatment often consuUd of 
the appbcauon of obtments of some h-pe- 

Siict ifost obsenrn arc agreed that pri 
niarv shock can be severe and 15 not neeti 
suOy dependent on the extent of the burned 
area Fnght frantic efforls to avoid fnfuiy or 
to escape Ina a bummg building or /ran 
ondemeaih cnishirig aiixi age sucklen and 
powerful mosculsr exertion ^ be)^^^ that 
noiroalix employed — ail can lead to luddm 
coQjpse that ma) appear unexplainable to 
the observer who sets onh sn ln}ar} of 
limited extent and sc tritj For thb primary 
•bock morphine Is the roost effective ssd, and 
ID onr judgment tbe morphine need not be 
•oppletMted b> a gener^ anesthetic It is 
of aigntficancc to us that tbe worLen who 
hare str essed tbe theory that a bam totb b 
lespoDslhle for eaiij death In fatal cases have 
perslstcntl} used aneathetlca, indmUng ether 
during the initial process of deansiig and 
tsaniftg 

Mtni observers are agreed that lecoodar) 
shock IS doc to loss of bod\ flukl from the 
burned surface and slfH nwee Important hu 

futi tnU Ut€ iiisittt The 

Utter Is comparable to the bJecdhig that 
occnis into a crushed limb and although • 
great deal 0/ effort has been expended to defer 
robic bow rapsdlv the loss can take nUce bt* 
Urge a percentage of the avaflsbJe body nod 
can escape Into the subcutaneons liitues, tad 
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MORTALITY RECORD 

Percentage 

Method No No o( o{ 

of treatment of cases deaths mortality 



Tannic acid 39 S 

39 

10 

1017 (10 mos ) Tannic nad and silver 




nitrate (Hcdin) 82 

6 

73 

1939 

Nonadherent dress- 




ing with pressure 137 

8 

S8 

1940 

164 

6 

3^5 

1941 

i8s 

S 

2 7 

If we 

can accomplish these objectives 

and 


others of equal importance b)’' a simpler 
method than the application of tannic aad it 
means that we arc making progress, and not 
clinging to an outmoded method — even 
though that method represented a definite 
advance fifteen years ago 
Under a regime such as that outlined above 
the results obtained in patients with severe 
bums in the Children’s Surgical Ward of the 
Cook County Hospital have steadily im- 
proved, The accompanying table indicates 
the mortality record only 
As evidence of the severitv of the injuries 
treated is the fact that of the ig patients who 
died as a result of bums m the years 1939- 
1941, 10 died dunng the first 24 hours, and 3 
dunng the second 24 hours after admission Of 
6 patients who died later, 3 were transferred 
from other hospitals, and in these cases the 
control of mfection was an outstanding 
problem 

In addition to the cases of severe bums 
nere many patients who were not admitted 
to the hospital or remained in the hospital 
less than 24 hours These patients n ere treat- 
ed b\ the same method, and m this group of 
cases there nerc no deaths 
Other norkers ha\e obtained equally satis- 
factory results nith the method of treatment 
described Siler of Cincinnati sho\scd a col- 
ored motion picture at Boston m No^ ember, 
1941, nhich graphicalh illustrated the essen- 
tial details of treatment — nound cleansing, 
the application of a nonadherent dressing, 
comprc<^s\on and continued rest, and nhich 
shoned the caccllent results obtained b} the 
application of thc^e principles to the treat- 
ment of bums at the Cincinnati General 
Hospital 

Space docs not permit extended discussion 
of the improecd results that ha\c followed 


as far as time expended for nursing care, 
time required to prepare the raw surfaces 
for skin grafting, and duration of hospital 
stay are concerned Nor can one dismiss the 
subject without emphasizmg the constant co- 
operation on the part of the nursing and 
resident staff that is essential for good 
results The entire nursing staff of the Chil- 
dren’s Surgical Ward, the surgical residents, — 
Lt Clayton Brock now at Camp Shelby, 
Mississippi, Lt William Requarth, now with 
Submanne Squadron 4 at Pearl Harbor, and 
Drs Fredenck Leeseman and W A Yemm 
of the present resident staff — have all given 
their constant, whole hearted co-operation to 
secure the best possible treatment for these 
senously injured patients Without their help 
it would have been quite impossible to secure 
the results that have been obtamed 

A final word should be added concemmg 
the management of burned patients under 
emergenej' conditions Some of you will say 
that one cannot possibly carry out the treat- 
ment suggested under war conditions or when 
numerous casualties confront the surgeon 
It IS our belief that under such conditions, 
as well as with patients who come to the sur- 
geon late, or who have received prolonged 
“first aid’’ treatment under unfavorable con- 
ditions, the sulfonamides can be used to great 
advantage An ointment containing a sul- 
fonamide, for example, such as has been suc- 
cessful!} used by Allen, Owens, and Drag- 
stedt, can be rapidly spread over the burned 
surface, covered -with a sterile dressing and a 
compression bandage The ointment should 
be applied wnth a clean spatula and by a 
masked ordcrlv or nurse In other words, 
even under emergenc} conditions there can 
be no excuse for not protecting the open 
wound from contamination with organisms 
from uncox ered mouths and noses 

Patients so treated could be transjxirtcd to 
field hospital or casualtx clearing station 
where the treatment outlined in the preceding 
pages would be earned out It might well be 
emphasized again that after cleansing is com- 
pleted and a pressure dressing applied the 
patient is left undisturbed for from 10 to 14 
daxs unless some complication anscs If 
transportation of the patient becomes ncccs- 
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ctntn.twn »tit»ed by Undabfll, md the 
refuJti^ tjwrcmli which hu been Urened 
b> ilcanrt »nd othm u & gnivt threat to the 
lojorcd patient 

InJecUtn For «an post infection has 
hanf over the head of the burned patient like 
a v^table fword of Damoclea, threatening 
life and de*tro>'lng tlafue. "No one who baa 
had the responalbUlty of caring for Kvcitl) 
tmmed petienta can eraae from hia rnfnH the 
picture of the aarioua forriah rhrtH with an 
eitenaSve aererdj infected raw turface 
antidpating with omitant dread the dally 
ordeal of cbmge of dreasingi. 

The doctor who aaked la It true that every 
patient with an eTtenalve bum axwotuaD) 
de v dopa a blood ttream Infectioo? was 
afanply voadng what haa been more or leaa 
generally accepted as the Inevitable actom 
paninest of an extensive bom 

To aocne the statement that faifeciioa U the 
result of carefen or anthmklng treatment may 
sound aa heretical as Holmes Indictment of 
the raedlal pTofenSoo concerning the rr apo o 
aiUlit> for pKKrpertl infectkia Holmes did 
oot know n^t baa aioce been demonitrited 
that of ahnost equal Importance with Infected 
hands tod cooUmbated clothing aa soorces of 
contagion are the month and nose of carriers 
of vinilent atreptooxd and ataph>-iococcL 
Hare a admirable atudiea ha\*e brought libora 
lory explanation of the often repeated 
Hfntral ohservatkm that in moat inataocea the 
greatest menace to the patient fa not the ob- 
ject tVut the open wound notinfeetkm 

that tnaj have been preaent on the patient a 
dothfaig or on hit lAdn but infection that 
CDiMfmm the open mouth and oncovered 
nose ol exaled and voluble bystanders, of 
cnthoaiaatlc first aid workers, too often of the 
doctor and nurse who are caring for the pa 
tient without maakuig themsdves and with 
oot m^Hng ccstala that thrir handa and their 
auigical inatrumenta are free from pathogenic 
bacteria. 

WhcnwereciDthefact iofonrefull} slresaed 
In a recent editorial b> Jlaaoc that a bnrn la 
m all Its a large open mound and 

when we consider the elaborate precaotiona 
e%'ei7 sorgeoo constantly takes in the operat 
ing rwm to prevent faifcctkm of even t small 


open wound we carmot but wooder at the In 
consistency of falling to lake the same pre 
cautions In pmentlng Infection of a wound 
far more extensive than the largeat wound* 
which the tuigeoo ordinarily lees In the eper 
adng room. 

If one were to ask the junkir medicil 
student whj the smgeoo and everjooe die in 
Ihe (^tenting room fa carefully capped and 
masked he would have a ready arawer Use 
were to aik him whv In the initial treatment 
of a patient with an extensive bum, or daring 
the change of diesamgs in the da^ foDowm 
bjuT) such precautxmi are aeldoffl tales 
what woiild he lay? 

To express it as cncasd) aa poailble It fa 
ourbehtf (i) that the most Importaatasuict 
of infection of a burned surface fa from the 
open mouth simI nn c o v ere d r>oseof lodrTiduafa 
wofkiDg over theonjured patient (a) that in- 
fection can be prevented in almost everr case 
If the patient is aeen promptiv after bijnn 
aod If he has not received extnahe or pro- 
longed first aid” treatment (3) that the 
sfinplest and tafest reethod of coDrertiBg aa 
opes COP tare in a ted wound into a clean woimd 
la by gentle, thorough deanring srith plain 
arhlte soap and sterile watex applied alth 
gfo>'vd hands under eyes that are alert and 
mouth and nose that are carefoliy masked 
and (4) it b neither logical or wise to 
fubstltule for a safe and tested method an 
elaborate thw consuming pcocedure which 
loTohea the use of po w ei fm chcrakals coo- 
ceming whose possibilities for harm we are 
atm in doubt. 

To tty that the applkatioa of a coagulant 
over a burned suriacc fa not the Weal or inett 
deainbk type of dressing In no way dctmcti 
fiom DavidKD a splendla contributioo to the 
problem of bum trealmenL Davidson taught 
a* two important fact* that if a burned nr 
face is covered promptly with an oedenfav 
drcniiig the cooatant airier of Infection of the 
large open wound fa eliminated and sectoUv 
that the prompt tppbcalioo of a drearing 
whkh checks the cocstant ioaa of serum fn» 
the burned lurface dlminithes the loss of 
vital blood plasma. 


-,7^-’* g^ssJTTsiaUisr. 



INVERT SUGAR AS A SUBSTITUTE FOR GLUCOSE 
IN INTRAVENOUS THERAPY 


S E KERR, Ph D , Newark, Delaware, and R , 

I NABILITY to secure glucose because of 
blockade and interruption of commerce 
by the war resulted m the tnal of invert 
sugar for intravenous therapy, with satis- 
factory results The foUowmg report on the 
method of preparation of mvert sugar solu- 
tions from ordmary cane sugar and the results 
observed wiU be of espeaal mterest wherever 
hospitals are isolated from their usual sources 
of supply 

Dunng the last world war (1914-1918) 
Mayer and Guerbet used mvert sugar pre- 
pared from sucrose for mtravenous mjections, 
because of difficulty m obtammg pure glucose, 
which at that time was frequently contami- 
nated with lead and arsemc They stated 
that the physiological and therapeutic actions 
of the mvert sugar preparation were identical 
with those of glucose Even though glucose of 
satisfactory quahty was available soon after 
the war, the use of mvert sugar rather than 
glucose contmued m Germany at least up to 
1930 (9) Invert sugar solutions for mtrave- 
nous use were placed on the market m Ger- 
many under the propnetary name of “calo- 
rose” (10, 12), and methods for makmg non- 
propnetary substitutes for “calorose” were 
pubhshed by Danish pharmaasts in 1930 (7) 
Cousin and Fagon m 1937, findin g difficulty m 
securing pure glucose m the French colomes, 
turned to the use of invert sugar, usmg a mod- 
ified form of the method of Mayer and Guer- 
bet In the American literature we have 
found no references to the use of mvert sugar 
for therapeutic purposes 

The earher methods recommended for the 
preparation of invert sugar solutions for par- 
enteral use depended upon the hydrolysis of 
sucrose with phosphoric aad (3) with subse- 
quent removal of phosphate as the calaum 
salt by mteraction with calcium carbonate, or 

From the Biochemical Research FoundaUon. Newarh, Deb 
ware and the Departments of Biological Chemistr> andofPhar 
mao, American Umversitj of Beirut, Beirut Republic of Leb- 
anon. 


f PAULY, Ph D , Beirut, Republic of Lebanon 

with tartanc (12) or hydrochlonc aad (7), the 
acids bemg subsequently neutralized with so- 
dium carbonate Hansen, Shou, and Tonne- 
sen used small amounts of hydrocblonc acid 
as the hydrolytic agent with no attempt at 
neutralization, produemg solutions with a pH 
of about 3 

We have adopted a method recommended 
for the preparation of mvert sugar solutions 
for use m the so called Boeseken titration (i) 
In this procedure a hot concentrated solution 
of suaose is hydrolyzed rapidly with hydro- 
chlonc acid, wluch is then exactly neutralized 
with an eqmvalent amount of soffium hydrox- 
ide The resultmg solution diluted to a con- 
centration of 5 per cent (calculated as hexose) 
IS a clear, colorless liquid with a pH between 
4 5 aqd 6 o, contammg not more than o 01 per 
cent of soimn chlonde and o 05 per cent of 
unhydrolyzed sucrose 

REAGENTS 

Freshly distilled water (not over 12 hours 
old) should be used m the preparation of all 
reagents, as weU as for solution of the mvert 
sugar It IS weU known that reactions follow- 
mg intravenous mjections of sahne or glucose 
are most frequently due to the use of distiUed 
water m which “pyrogemc” bactena have 
grown 

Hydrochlonc acid Prepare a solution ap- 
proximately normal m strength by a i to 10 
dilution of concentrated (38 per cent) hydro- 
chlonc aad 

Sodium hydroxide It is essential that this 
be of exactly the same normality as the hv- 
drochlonc aad Adjust the concentration of a 
5 per cent solution until 2 5 cubic centimeters 
of the h3^drochlonc aad solution are exactly 
neutralized by the same volume of the sodium 
h5'droxide solution Keep m a paraffined bot- 
tle provided with a siphon and a soda-lime 
tube to prevent contammation wnth silica and 
carbon dioxide 
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SURGER\ GYNECOLOGY A^^> OBSTETEICS 


$uy It cu be juxomplubed with miphnum 
di^culty and intboat dun^e or mtemiptko 
of treatmeaL la other the tlmpudly 

of both the tnitial trettmcnt ud the pnt 
openthr cart >hould ctamnead so^ % 
method If ft U bated on sound surreal 
pmidplc*, 
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TABLE I —TOTAL REDUCING SUGAR AND LE\TU.OSE IN BLOOD DURING AND AFTER 
INTRiVVENOUS INFUSIONS OF INVERT SUGAR* 


Subject 

Inwt 

VQjecled 

Fasting 

During Infusion 

End of Infuitoti 

30 mfn after 
end of infusion 

60 nun- after 
end of infusion 

Rcduc 

ing 

1 SUgM 


i Inter 

valj 

Rcduc 

tftg 

1 sugar 

Lcvulo^ 

1 Inter 

Rcduc- 
! log 
sugar 

Levulose 

1 

i Reduc 
, mg 

1 sugar 

Levulose 

1 

! Rcduc 
mg 

1 sugar 

j 

1 Levulose 

1 

Bed II 

stjoc-c. s% 


a 




3 S 

150 

1 13 7 

1 

63 



Bed 13 1 

000 C,c. 5% 

So 

2 J 1 




43 

300 

15 6 

B 


B 


Bed IS 

OOO C.C, s% 1 

71 1 

1 6 ' 

i 


1 

40 i 

135 

131 1 

B 


B 


SEK 

900 cc. 5% 

76 

3-0 




8+ 

100 

11 s I 

70 j 

6s 1 

58 

S 7 

JJ 

0 OOC.C 5 % 

74 

mm 

WB 

1 


6t 

II3 i 

0 9 

50 ! 

S 3 1 

68 j 

4 2 

Ham 

goo C.C. s% 

75 

mm 

B 



63 

-”L .1 

n 9 , 


9X 1 

1 


For 

500 cx. to% 

66 

28 

37 


tss 

4S 

117 1 

175 

46 

so 

60 1 

4 6 

St 

sod CJC. IQ% 

78 



is6 

tA S 

43 

l&O 

18 0 

62 

63 

56 1 

4.7 


•Results expressed In, rtullipTain* of su^ar per loo cubic ccnluncten of blood. 
tN umber of routes after beginning the Infusion 


sugar was at this tune in most cases consider- 
ably below the fasting level— a phenomenon 
also observed nhen only glucose is injected 
The small amount of unhydrolyzed sucrose m 
the mvert sugar solutions is promptly excreted 
m the unne Excretion of reduang sugar vanes 
between o 6 and i i grams dunng mfusion 

ADVANTAGES OF LEVULOSE 

Smee mvert sugar is half glucose and half 
levulose, any question regardmg justification 
for its use must mvolve the mtermediary me- 
tabolism of the levulose fraction The review 
by Deuel as well as other hterature supphes 
ample evidence that levulose is readily con- 
verted to glucose and glycogen m the body 
It is easily oxidized and causes a prompt rise 
in the respiratory quotient and m heat produc- 
tion There is considerable evidence which 
suggests that levulose is more readily utilized 
in diabetes mellitus than glucose 

SUMMARY AND CONCLUSIONS 

No unfavorable reactions were observed in 
2,349 cases following intravenous injection of 


invert sugar prepared by acid hydrolysis of 
commercial sucrose The levulose fraction 
disappears rapidly from the blood stream, 18 
milligrams per 100 cubic centimeters being the 
highest value observed at the end of an infu- 
sion The results confirm the expenence of 
others that when glucose is not available in- 
vert sugar IS a satisfactory substitute for in- 
travenous therapy 
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Indkoler For adjeftmeot ol bydrogcn kxt 
concentratlcm a amvcnknt Indloior u made 
by mirin g equal parU of metbyi otangc (ai 
per cent in 50 per cent akobol) aoj broos 
cmol-puiple (004 per cent In ■water) Thi* 
ittdkator wbffl asrf In the pn^rtlon of 4 

drops per j cubic centlmetera <5 aohitiofi, el%-ea 
a yeflow color between pH 44 and 5^ (a i»n« 
•dtaUeforlntrav-enoui hi}cctk>Q) Below ^ 

4-4 the indicator drea a reddiib color and 
above 7^ a pnrpliah erdor 

Bydivtert-hn c^ncetUniloK fiand-trdt A 1 
thoo^ tbe b>'drogen ton cnocentratJon may 
be adjusted to within the proper range by 
merely obsemng tbe oedor grren by the lodt- 
catoT ai herein noted, it U advantageona to 
have known ttandardi for rtfcrence. Nine 
rtandlardf between pH 4/3 and j t with ta 
tervalao5o4aietnmcKQt. Directkicksforthc 
preparation of these tnay be found In any 
oioch ran teal trwDi,ia), (e^ Cole) Measure 
S enbk cendmetm of each itandard into 
teat tubes and add to etch 4 drops of the 
indicator 

SfCTBoo OT panaiATiov or oo.'nt 
cuoAt sournov 

Tweot> Hten of sterile invert togat solotion 
may be prepared by the frilowtee peocedure. 
Dii^re pto crams of socrose (cocmnerdal 
jtanulaied tame sugar) In 300 culrtc centime- 
ten of freshl) dhtflW water In a » liter 
Erienmeycf flask -with the aid of beat and 
with coodnoous rotation of the daak to avoid 
caranseliaatkiD then bring to the bofUng point 
and boil for a mlnote or two until dear \\lth 
a pipette add aactly cubic oendmeters of 
oonnai b)'drocfalorlc aod and mix the coo 
tents of the by rotation for 1 minute- 
Immediately neutralise while mfnag, by add 
mg 500 cubic centimeter* of water containing 
exact!) S5 cubic centimeter* of the sodhim by 
droiide aohtUon. The solution should hare no 
more rtim • light )tIJow color The volume is 
about 1500 cubic centimeters and contains the 
ctnf c ct amount of invert sow to make so 
liter* of 5 per cent solutwo jocose equiva 
lent) 

The stock lolulkm » filtered while sUD 
warm through four ihickne*** of moilin and 
then thnwfh one thlrkness of filter paper 


AND OEFTETTUCS 

Adjmstmrni ef fiyrfrofowrt cmeatrotim 
Mute I cubic centiroeter* of the concentrated 
pwp*'»rion to 40 cubic centhnetm and mis. 
To 5 cubic centimetcfs of thi* d 3 aled solotioo 
»dd 4 drops of the indicator and compare with 
the pH standards. If the pH boot within tbe 
range 4 bo 6.3 (a yellow color bidlates 44 
SA) titrate 15 cubic centanctei* tJ the coo- 
centrated sngar lolutioii with cuoi nonnal 
sodhan bydmxidc (or hydrochloric add If ft b 
too sJksHpc) udng IS drops of indicator axd 
end the titration at a pH between a and 5 
To the main solotioo (1500 cubic centlmeta*) 
add a quantity of normil sotfiam bjihudde 
(or hydrochloric add) equal to thb tltratk* 
and mix. Again dDute 3 cubic centfaneten to 
40 and teat the pH. 

Tbe stock solution is finalfy dilated to to 
iitm with freshly distilled water whhla 49 
bom*, measured into flasks or ampois sod 
steriDaed by aatocUving at rio d eg re es C far 
jommutes. Farh flask b iaspecled /or fiber 
partldea before autodavmg irxi refiltered d 


la a period of $ months when glacose was 
o0tavailahle(Novt»bc7 9t ipto to April tS, 
iP4i) JJ49 flaiks of invert sugar were oed 
for parenteral thenpy in tbe hoipitab of the 
Amerkan Um’vtriity of Beirut Not a iui|fc 
reactioD was obaerved- Prev wu s to tin* pe 
nod (November r 1939 to October Ji »Wo' 
three reactions occurred In the Ueatment 0/ 
6,180 cases with ^ucose solations- 

Delrnninations of total reducing sugar and 
of tevolose in Wood were made dorteg and 
after InUtvcnouj Injectioas of invert sugar fa 
oocmal lubTCCts. Tbe method of Herbert wii 
used for levulose, and that of hhafler and So- 
mogyi for total reducing sugar both detw 
mlnatloQ* bem* earned out 00 a rioc 
Ide filtrate ofthe same blood spedmen. Tbe 
result*, presented m Table I, show that the 

rise of Wood levulose fi aiQcfa lea than ti^“ 

glucose tbe maximum vahie observed ft* k\ 
nloee 18 milllgtana per loo cubic 
meter* at the tennfautloo of an Infnsoo® 5 * 
cuUc ceathnetm of 10 per cent invert 
Half an hour after tbe end of tbe 
blood In-ulose varied from 5 to 9 
per ICO cubic ceoUmetcT* while total reducing 
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TABLE I —CURE RATES REPORTED FOR TABLE II —RESULTS IN RELATION TO 

CANCER OF THE OVARY EXTENT OF DISEASE 



Total casea 

Per cent cure 

Schaefer 

74 

16 2 

Stuebler and Brandess 

133 

24 5 

Schleycr 

126 

9 5 

\\mt2 

s? 

' 17 I 

Nomsajid Murphv 

03 

S 3 8 

Taylor 

84 

8 3 

Schroedcr 

56 

32 I 

Hcyman 

131 

32 I 

Lynch 

63 

35 S 

Meigs 

147 

16 0 

Pemberton 

II4 

3 » 0 

Walter Bachman and Hams 

63 (No X ray) 

6 3 


61 (x ray) 

2g 0 


than the adenocarcinomas, they nevertheless 
do frequentlv metastasize and cause the pa- 
tient’s death These tumors should, therefore, 
be included in any senes of cases of cancer of 
the ovary although tables should be so con- 
structed that the part they play in the final 
figure for the whole senes is apparent 

Adenocarctnomas of the ovary In the largest 
group, the papillary serous and pseudomuci- 
nous adenocarcinomas, 88 in number, there 
was a 5 year cure rate of 15 9 per cent The 
cure rate among the 25 pseudomuemous tu- 
mors was 5 or 20 per cent, among the 63 
serous adenocarcinomas, 9 or 14 3 per cent 
Granulosa cell tumors Of the 16 cases of 
granulosa cell tumors, ii 6 per cent of the 


TABLE m -FREQUENCY AND RESULTS IN 
INDIVIDUAL TYPES 



Coses 

Fre- 

quency 

Cures 

Per cent 
cured 

Papillary serous adenocarcinoma 

63 

45 6 

9 

14 3 

Pseudomuanous adcnocaranoma 

1 

1 I& 1 

, 5 

20 0 

Granulosa cel! tumor 

16 

II 6 

S 

31 3 

Dj'sgenninoma 

2 ' 

1 

0 


Mesonephroma 

4 


r 


Cancer in dermoid cyst 

2 


0 


Associated endometnal cancer 

4 


I 


Possible gastrointestinal primary 

12 


0 


Unclassified 

10 


I 


Total 

138 



IS a 




Per cent 

. Per cent 


cases 

frequency 

cured 

Complete surgical reraoi’al 

44 

31 9 

1 45 5 

Partial rcmo\al 

50 


4 0 

Exploration only 

39 


0 0 

Recurrent cancer 

15 

10 9 ' 

0 0 

Total 

138 

100 0 

15 * 


senes, there were 5 definite 5 year cures and 
7 cases m which the patient died or m which 
metastasis was present when the patient was 
last observed The exclusion of the granulosa 
cell tumors from the entire senes would lower 
the 5 year cure rate to 13 g per cent, an msig- 
mficant change 

Other special tumors The dysgerminoma is 
represented in this series by 2 patients, both 
of whom died of their disease shortly after 
treatment There were 2 patients with squa- 
mous cancer developing in a dermoid cyst, 
both of whom also died within a few months 
of their operation Four cases classified as 
mesonephroma (Schiller) resulted m i cure 
and 3 deaths from recurrence 

Metastatic tumors There were 4 ovanan 
carcinomas with endometnal cancer m which 
there was a doubt as to the pnmary site of 
the tumor In this group there was one 5 year 
cure In another patient classified with the 
granulosa cell tumors, there was an independ- 
ent primarj^ cancer of the endometnum 

In 12 cases ongmallj^ classed as cancer of 
the ovary, histological review suggested that 
the tumor might have onginated in the stom- 
ach or large intestine Ml of these patients 


TABLE rv —RESULTS IN RELATION TO 
HISTOLOGICAL GRADE IN ADENOCARCINOMAS 



Total 

cases 

' Cures 

Per cent 
cured 

Papillary serous adenocarci 
noma Grades and 3 

45 

2 

4 4 

Pseudomuanous adenocarci 
noma Grades 2 and 3 

7 

0 

0 

Papillary serous adenocarci 
noma Grade i 

1 

18 

7 1 

33 8 

Pseudomuanous adenocarci 
noma Grade z 

18 

S 1 

37 7 

Total 

88 

14 

IS 0 








FACTORS INFLUENCING THE END RESULTS IN 
CARCINOMA OF THE OVARY 
Report of a Send of 138 Patients Treated from 1910 to 1935 

HOWARD CTAnX)R,Jr iLD FACS, mad ARTHUR \ GREELET MD FACA 
New York, New Yoet 


R eports oq th« mulu of the treat 
meot of OTizltQ cancer have cxhlb- 
Ued a range trom bdow 10 to over 
^ so per cent of j to 5 year cures 
(Table I) This wide vanatkm b evWcntly 
the remit of other facton be^de the retire 
merits of therapy as applied by the rF p rtr ri ng 
dinks and must ahnoit cgr tmJnl y be ascribe 
to different methods of daasiffcatlon or the 
statispcal ttmnHlfag n( oae tTTf/»Wat 
The caiculatkm of any 5 year cure rale Is 
carrkd out pifadpally to rriiVc poafble the 
aeleetkm of the best of ae^'eral methods of 
therapy or to demoostette the need of aome 
spedal procedure, tudi u portoperathe ladl 
atkn. Statistics oamallguntoTadao turnon 
have failed in this poipose beause of the het 
erogen crus duracter of the group and thedlffer 
csKSs of opimoa u to berw U thoukl be reported. 

In the present artkk this problem frill be 
exsmioed In the light of s series of patknts 
tres-ted at the Roosevelt Hocpital At the 
same time the end results for these cases wtO 
be pre se nted and the effects of radiation 
theiapy reported. 

For this work cases of orarian tumor 
have been revi ewed, tndadlng ij8 cancers of 
the ovary and 60 papQlaiv eyvtadenomaa. The 
senes indodes ali cases bciotiging to these cate 
goncs, the patients being admitted to the g>m 
ecologic servlet from 1910 to 1935 
The “abaolntc 5 year cure rate among the 
138 malignant cases has been placed at 15 s 
pci cent, when all cases are cooBdeted and the 
am counted as dead- This figure Is 
approximately that recently reported by Mdgs 
(6) in his review of cases at the MassadiuselU 
General Hospital, but is much lower than the 
recent figures of Pembertoo or of W alter et aL 


Tbo principal factors which may vary the 
actual end-nenilts, as well as the figures ti 
reported, will now be considered. These are 
(ourinDambci the gross extent of the dhetsc, 
the histological type of tumor the hktokgicsl 
grade of t!^ tumor and the use of radlatiQo 
therapy 

oaoM ExnsT or rrsiASi; (tasle n) 

It is well Ttcognlxed that the grass extol 
of the ovarian cardnocna at the tl^ the oper 
atioc b imderlaken b the most Important slogie 
coQsidentioo in pragnosls. If oae defines sa 
operable case as one in which all cancer was 
apparently meurved lie operability of thh 
aenes was 31.9 per cat. The ki»ovn cuts (a 
thb operable group were 45 3 per cent vhJb 
if the many cases untiaced for the necesBiy 
S ye^rv but free of dbease when last seen, be 
ewuded, the 5 year cure rate m the operahle 
group beimmes per cent ITie other ride 
^ the picture >s as gloomy is this b cucoung 
log for of the 94 cases in which mallgpint 
tisrue was left behind at the coodusioo of the 
operation or which were recurrent only t hs\t 
voTTived the 5 year period 

TYVia OF OVAZIAK TOMOS (tABLI ID) 

Tie cancers of the onry are dlitincniihed 
the divmity of their ccDs of origin, and 
evhlence has been presented in the literature 
to ihow that certain of the ipedal typr s, such 
as the granoiosa cell tumors tnd dysgenm- 
nouxas, hav-e a rcbUvel> favorabk wofnom 
For tMi reason some writers 00 this snbfect 
have considered It wise to exclude these if* 
Hal tumort from Krks of cases of ovaibn 
cer OQ which $ year end results are report^ 
To make thb exdnsloo seems to us to 
the record Incomplete for although the spirfaJ 

types are probably In general less m a Uga a^t 
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Tig 5 Pseudomucinous cystadenoma Onpinally diag 
nosed as malignant I u e year cure (SD2724) 

In a series of cystadenomas and adenocar- 
cinomas of the ovary, the morphological 
transition from the benign to the malignant 
takes place almost imperceptibly No pathol- 
ogist has had the expenence to place the line 
of division exactly The uncertainty of his- 
tological diagnosis in this group of tumors is 
exemplified by 6 cases 

The following papillary serous tumors arc 
only a part of those about which there was 
disagreement 

C F (No 2,649, i) An unmarried woman 
of 35 years was operated upon at the Roosevelt Hos- 
pital on July 24, 1913 Bilateral cysts of the ovary 
with multiple intestinal implants were discovered 
and, although a complete hysterectomy with re- 
moval of both adnexa was performed, neoplastic tis- 
sue remained in the abdomen In spite of these find- 
ings the patient was quite well i3>^ years after her 
operation A pathological diagnosis (B-3,867) of pap 


Fig 6 Pseudomucinous cystadenocaremoma Malig- 
nancy doubtful Inc year cure (SC9376) 

lUary cystadenoma was made, and this diagnosis was 
confirmed b\ the patient’s course 

H L (No 20,489, Figs 2 and 3) A married 
woman of 35 years had a right oophorectomy on 
January 12, 1933, for a small cyst, discovered after 
operation to be filled with papillary material On 
the basis of slides (807,852) a diagnosis of “papil- 
lary cystfibroadenoma (benign)” was made (Fig 2) 
Two years later she was operated upon again and 
found to have a solid tumor in the right side of the 
pelvis and metastatic nodules in the abdominal wall 
and omentum The diagnosis (801,949) was now 
changed to papillary cystadenocaremoma (Fig 3) 
H W (No 13,388, Fig 4) A married woman of 
34 years was admitted to the hospital June 19, 1920 
At operation an apparently inoperable condition was 
found and a diagnosis was made of papiUarv cyst- 
adenocarcinoma The disease did not progress, how- 
ever, and the uterus and adnexa were successfully 
removed 18 months later A histological diagnosis 
was then made of papillary cystadenoma (8A9,775) 
She remained well for 3 years after which ascites 
appeared Seven years after the beginning of her 
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Fig 7 Pseudomucinous cystadenocaremoma Originally 
diagnosed as benign Died in 13 months fC3i8i) 




Fig 8 Papillary serous cystadenoma Benign typei 
Ten year cure (SB6723) 












FW. 1. Mrm* eytUdootn*. OluoX/ dsf 

nct ii B m>lj(BuL Td yttr cart (B-jSfr;) 

ut de*i Tbe crdwioa of these u cun 
trotild mae the oii^nal s j^nr cote r*te to 
174 per cent 

Undatnftd coxa The histological m* 
tcrial wu either Uckinf or unutlsturtorv m 
10 cases among which there wu i cure. 

It b Doteworth) that the cxriuuoa of anj- 
of these rather tmaD groups hu \-eo Lttle 
effect on the 5 j'ear cure rate of 15 t per cent 
that hai been noted for the senes as a whole 

H IS TOLOOICAL OCOR££ 07 UAUOXUfCY 
(TABtE rv) 

Althoud it has been repeated!) stated that 

gndlng' hu 00 bearing oa resnlta of 
treatment in ovanan cancer most reports m 
dlcate that there b a relati«l) favorable 
outlook for the more dlfferentUced paplllar) 
adeoocaranomas of the ovar) (Pemberton 

- 


Lvneh, ^feigs, 6) Other wnten, who speak 
o! malignant degeoeratjon b papOlaiy cystad- 
enomas art anparentlj refemne to the same 
group (Stnebler and Brandcsi) SUU other 
writers use the term papDlai) ciitadaiOBn 
for tumors that haiT trom the dm teal stand 

E lnt a mahgnant course (Moeneh) It seems 
St to ns to designate these (h&jmtbtnl 
t>'pea, which are capable at times of recornng 
aj^ killing the patienh u grade i ad cnoci f 
dnoma of the ovary 

If the recognltioD and segrtgatioo of thh 
tvpe EOS) be termed ‘'gradbg then the grade 
of mahgnancN in ovanan cancer b of coor 
mous pfDgncBtic signitKance. The d a s J fira 
tioo 01 88 cases of oranan adenocarcboms, 
Table IV mdJeatea ool) a cores, arocug 5* 
undifferentiated tjpei whereas tmoog 36 so 
called grade i cases there were 1 1 cures. 









Fig 5 Pseudomucinous cystadenoma Originally diag 
nosed as malignant Five year cure (SD3724') 

In a senes of cystadenomas and adenocar- 
cinomas of the ovary, the morphological 
transition from the benign to the malignant 
takes place almost imperceptibly No pathol- 
ogist has had the expenence to place the line 
of division exactly The uncertainty of his- 
tological diagnosis m this group of tumors is 
exemplified by 6 cases 

The followmg papillarj' serous tumors are 
only a part of those about which there was 
disagreement 

C r (No 2,649, r>g i) An unmarried woman 
of 35 years was operated upon at the Roosevelt Hos 
pitai on July 24, 1913 Bilateral cysts of the ovary 
with multiple intestinal implants were discovered 
and, although a complete hysterectomy with re- 
moval of both adnexa was performed, neoplastic tis- 
sue remained m the abdomen In spite of these find- 
ings the patient was quite well 13/^ years after her 
operation A pathological diagnosis (B-3,867) of pap- 


Fig 6 Pseudomucinous cystadenocarcinoma Malig- 
nancy doubtful Five year cure (SCQ376) 

diary cystadenoma w as made, and this diagnosis vv as 
confirmed b\ the patient’s course 

H L (No 20,489, Figs 2 and 3) A married 
woman of 35 years had a right oophorectomy on 
January 12, 1933, for a small cyst, discovered after 
operation to be filled with papdlary matenal On 
the basis of slides (807,852) a diagnosis of “papd- 
lary cystfibroadenoma (benign)” was made (Fig 2) 
Tvvo years later she was operated upon again and 
found to have a solid tumor m the right side of the 
pelvis and metastatic nodules in the abdominal wall 
and omentum The diagnosis (801,949) was now 
changed to papillary cystadenocaremoma (Fig 3) 
H W (No 13,388, Fig 4) A married woman of 
34 years was admitted to the hospital June 19, 1920 
At operation an apparently inoperable condition was 
found and a diagnosis was made of papillary ej'st- 
adenocarcinoma The disease did not progress, how- 
ever, and the uterus and adnexa were successfuUv 
removed 18 months later A histological diagnosis 
was then made of papiUarj cystadenoma (8A9,775) 
She remained well for 3 years after which ascites 
appeared Seven years after the beginning of her 
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d u exptoniorjr of«nUo(i « u prrf orrool 
and mull iA «n tdcnri^ KHtrio^jgl ttntctnre, tbt 
cTttpwJ* « u chanxtd b»cV to papOIarr o-UAdcno- 
cardsonu. Tm >-can aftrr tbe oa««t ol ber 
theditd. 

The picudomudnoui tumor* offer cmilar 
proWcmi, ** can be seen fronj the foUowiog 
3 aiK*- 

R (No C r>(. 5) A ungle «oaao 

of 5 yetr» w*» operited (Hwn OQ Drcmbe 6 OJS- 
A UJi^ evftk tomor v* loond tad a ta}|anga- 
oophoreetooy ru perforwd. \js odtiotl diacaotb 
of carefaonBi (S D a ju) vu made boc clua o pfn to n 
vt revencd ifler oat 4 d anjuludon tad (Im 
li now arrkd b am rocordi ai beoiso. SKe U fm 
of rero/Ttare tiler j ytart 
C C (N M Fig 6) A mamed omta of 
t yean wu ofaeratcd opoo b tb fcnrth ntoalb of 
her ptnouncy and right talpragn-omborect my 
was cmdcTtaken Tb ptbent ts delivered of 
Bormal ebild t lenn nd ha since etnamed vcO 
Elide' (S.C.0JTt>) ere submitted t (oo pilboto- 
gnt' bo lam ned tbein indepemiently T 
regarded tbe cooditlon ts bes go t>d two ti mallg 
naoL Oq ccount of the recogniaed a tbority Ion 
patboiofrist «bo caUed this cancer tbe case t»s bees 
earned la oo cardnoent series altboogb It ts ottr be 
U«f that loKXt all tumors of Ibti type tin be cored 
yi r (No FIf. 7) \ Btirrird Oman at 

<K. Nsais »i operated upon 00 Ncreeabet <> 5 
aoJ larre rnmttlocuUr cyst of tbe rigbt orary was 
foond- opera lioo constated in complete b sUr 

ectoeny and wlateraJ salpoigCHOopboerctooiT N 
was present and tfiagnoats of paptOaiy 
cyrtadenoau wu made (Cj 8) Ne%eTtbelmw, the 
tumor rapwOy rccorrrd, cansfag ibc patteot death 
in ymofiths Tbcdiagnoab u aeconUngly dtaojird 
to denocardnoma. 

There ire then a posalble dungc* ni our 
histological diiiihaitioQ of cases srluci would 


fundamcDUJIy affect our own reported one 
rates (a) Certain of the cases dassed a 
papillaiy adeoocardnoma might hav'e been 
beiugn AefuaUt 13 0/ the 14 cured cases 
of adenocardnoma were regarded as wcU dlf 
fcreoiUtcd and classed at grade I (b) On the 
other hand some of the 60 papfUart c^'stade- 
Domaa were perhaps mtlhrnanL There are no 
kDowo Tpcu j/ rafe a io Ihli group Nrvrrthe 
I«a, 4 srm noted to hast had peritoneal 
implants at the Ume of their opertUoe tod 
6 srerc labriW cardnom* bj the first pathola- 
gisU la all at least 36 ^ the 60 papQlax> 
cs-aUdenomas were somewhat doubtftil (Tt 
ble V) 

It b interatlna to note what an effect 
change* In tbe ciaarification of these two 
categoric!, those here regarded as grade t 
adenocardnomaa and a doubtioJly benign or 
activrij'prollfefatingpapfflarj cvftadeoonu*. 
would have on the reportable cure rates of the 
RoosotU Hospital case*. The ciduiioo of it 
cured grade i case* would ha%T redoced our 
5 year rate In the cjitadeoocarcmoina group 


\ — BWTOVixn OT 

CVSTADCCOM \S or W \KY I 9 IO-I 9 JS 

s« ■ 

Sgowscyruof bw JirtwM hwUftsty (Ha ) ' 

SenwscTSti nb setn fpatbelitl probftrxtn 

fFi*<> 

SowoBcysU I. , , 

PMdciEncfaou cyu sf 
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Bcnbm p'cadfleracwm cysts (Fit t 
Iiiwdirrnat UMoe tor -rlj ■airsJiow 
Tgul 
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to 2 6 per cent, m the entire senes of ovanan 
cancer to 7 9 per cent On the other hand, if 
the 26 “borderline” cystadenomas had been 
added to the cures, the 5 year cure rate of the 
adenocarcinomas would have been 35 per 
cent, the cure rate for the entire series, 29 2 
per cent A range of 8 to 35 per cent of 5 year 
cures in ovanan “cancer” is about what may 
be found in the literature 

Difference of opinion as to what histo- 
logical features justify the classification of 
some of these borderline tumors as benign or 
malignant, is probably the most important 
vanable governing the reported figures on 
cures of ovanan cancer A slight change in 
conception of the morphological criteria of 
malignancy in the cj'stic tumors of the ovary 
appears to us largely to explain the change m 
our own figures from the 8 3 cure rate of our 
1934 report to the 15 2 per cent noted in the 
present article 

RADIATION THERAPY 

Postoperative x-ray treatment of ovarian 
cancer was begun at the Roosevelt Hospital 
in 1928 For the first 3 years the therapy 
consisted as a rule, in a single high voltage 
treatment given to each of four fields, but 
insufficient in amount to produce a skin 
erythema From 1931 to 1933 the commonest 
plan of therapy was based upon four pelvic 
fields, each receivmg 670 r in one dose, the 
factors being 200 kilovolts, 50 centimeters 
target-skin distance, i millimeter aluminum 
and o 5 millimeter of copper filtration, 5 
milliamperes of current, for 70 minutes, with 
fields of 20 by 20 centimeters From 1933 to 
the present various plans to give divided 
dosage have been employed, the commonest 
being the use of four fields, each receiving five 
exposures of 300 to 360 r at each treatment 
The factors employed for dehvery of these 
treatments were usually 200 kilovolts, 50 
centimeters distance, 2 millimeters of alum- 
inum and o 75 millimeter of copper filtration, 
25 milliamperes of current, for 9 mmutes ivith 
fields of 15 by 15 centimeters In the tabu- 
lation of these cases, those which received 
650 r or more per port in a single treatment 
or a senes of small treatments totaling 1 500 r 
or more have been classed as receiving “ade- 



1 t l: la M 30 4B H 60 

iioxxth* &fttr trMtBWt 


Graph i FfTect of x ray therapy on survival m cases of 
ovanan cancer 

quate” radiation and are to be distingmshed 
from those receivmg incomplete x-ray courses 
or small doses of radium m the uterus or 
vaginal vault 

Among the 82 patients receiving no radi- 
ation there were 5 year cures in 12, 14 8 per 
cent, among the 26 patients receiving “ade- 
quate” radiation therapy, there were 5 year 
cures in 9, 34 6 per cent, and among the 30 
patients receiving incomplete radiation there 
was 5 year cure in only i, 3 3 per cent It is 
noteworthy that all but 2 of the radiation 
cures are in the relatively differentiated tjqie 
in which cure frequently results simply from 
surger}' In 2 cases alone, those in which 
some caremoma remained after the conclu- 
sion of the operation, x-ray appears to have 
been the essential factor in producing a cure 
A better method perhaps of studying the 
effects of x-ray is in the construction of a 
curve for survival rate (Graph i) The curve 
is based on 82 cases, in which patients sur- 
vived their operation by at least i month and 
in which the exact month of patient’s death 
because of cancer is known The curve of 
survival for the patients recemng “adequate” 
x-ray is consistently higher than the basic 
curve for the nonradiated cases but is of 
essentially the same shape It should be 
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W 

Dottd further th*( h*d the dettia wkHn (be 
first 3 months been cliinf rated thetwocunT# 
»truld hare been tfmoet enctl) tuprrfan- 
posed The very low »ur\sral curve of the 
aucs recci\-{ng ‘fnaltquate” radUlIon n 
probabU an example of the rEn« of v-analton 
which nuv he expected hi boflaing curve* on 
imoQ simple# of cases, but might be due to 
the fact that it Indudes * number of patients 
who were too sick to complete their treat 
menu. It does rwt appear to ut that radta 
lloo, as p\*en at the Roosevelt Hosj^tal hx. 
matenabj affected the a\Trafe duraboo of 
life m cases of ovanan cancer 
Strikinglt beneficial effects from i ra> 
tbe^ap^ in ovarian cancer ha« been reported 
from many aources (Harris and Paj-ne Hej 
man ilontgoroer^ and Farrell, S^na and 
ZtTOiQfer bchroeder ^Inta, and Walter 
Bachman and Harris) \et the best cure 
rates reported after poatoperatrve j ft> thcr 
spy sbu Ue within tne ffauts of the bg 
Die* repoTtetl fot cases not treated bj radia 
tion Furthetmote few if ant report* btied 
on contrasted series trested m Clu tame (o 
stitutbn bare effndnated the paaalbQit> of the 
ftinrabk aeiectitn of patienU assigned to 
radiation It does seers probable to us that 
iQ an occasumal case as 3 died b this series, 
the X rt) Is the essential factor to prodocing 
a s )rar cure bnt it appears uniuLeti that 
postoperatii'e x-rav can m expected to trans- 
form a cute rate of 63 per cent to ago per 
cent as Indicated m the recent paper of 
Walter Bachman and Hams. 

sciotAtT asm cOJrcxtTsiovi 
I The reporting of staUitici on oranan 
carcinoma, on account of the heterogenoos 
character of the disease re<pilres the Utting 
of special tvpes with their mdividoal end 
results a well as fig u r es for the whole The 
speaaJ t\-pes, such as granukwa cell tnrooi* 
snd diafertmaonias, snould be placed fn 

spcdal caicgorica The adenocanarKioiM should 

be graded and at least ll¥>>e capable of eflfler 
ent intciprelatkm bi different pathologist# 
considered as a group In this respect it b 
neecsion to mdode a note on the papJDan 
nitadcnomas treated la the hospital during 
the same penod since If this group a veT> 


small it b probable that soroe have b«n 
«TQOcrm#l\ dfljsed with the cancer cases 
Tamor* poasibli primarj outs^icof tbc os-atv 
shoBJdootbcdkremrded simpfi because the 
primary tnwrian ourteter canaot be ahw- 
Intel) estabbsbed 

» In the pres e nt senes of 138 cava of 
ovanan cancer tbe absolute 5 I’m cure rate 
IS reported a* 15 2 pet cent. The factor which 
moat affected prognoo# was the gross stage 
of the disease at the tunc of operation. Of 
next Iroportoact was the histowkal grade 
of the tumor at least in the sense tut tiw dif 
ferrnliated tumors of perhapa doubtful su 
tignancy had a \tt\ much better prognosis 
thtt (he otben 

3. I^jstoperative x-ra> tberapj was ap- 
pareoUv rwponilbic for the 5 jetr cure of 1 
casea, m which recurretJce was otherwise rer 
tain bat tbe effect of x rai on the percentage 
of 5) car cure* and 00 remral carttswasl^ 
than has been frwjufntJv danned. 


thil k£?vCT3 

Boao. jnw>dr.irrrL \m ] OA I 
Orsrt-, OlS. *9 

nmu',J Vuiadai 1 
S ftcDw. L r cn) ^'^noa, H rjitwiay af 

4 LvW } ^ } Otat k Cowc igS p TIT 

177 

5 )(nc«. j \ "(r* J Sftd «». M »S 

^ JO 

y_y 4 rl<)eti ieet Gjmx k ObW fSf>- J +r-U 
7 L M \a J Obrt t Gt*« 9 M. 1 * 

Badri- 
V» J CfcW t 


SlosTocatn / B tad guim. f T J 
*^4. i np.'* 


, D r 

I k (.ywc I9#»> w 


Ncaii*, C C ud U 
Gjvx 9 ] 

Pcfserrtrs i 

Srsunx. rt *i Zacir f ryssA 

Ws- J. Ij 6 J-ki* 

w-»n » r» Hano- \«i ] Csocw 0J9. U ^ ^ 

Sesm, H R ttd Cmrao**, 1 SrSaeka Uwr 
^rthWWnqar drr kltbst Pp 

Of Oon TbcMB, *u . - . 

Bewurna U Uoosti^ L OtMti*. s 

1 r OrJi?" k w 4^ 

Trti*,itrj «d tuc* W r W J c:«w« 

WiSisa *R Bwanni \ L mH * 

An J Riwa mol #4J 43 ^ ^ 

Wwtx, a StahiESiSetiiw, TOi, *4 »•*-«* 


»»*. ->9 

J Vracttuo 

Sw-rni#, 1 - . 

d IjfMatfrti d Med Si4. 



FRACTURES OF THE FOREARM 
Some Technical Procedures 
ARTHUR L MURPHY, M D , F A C S , Halifax, Nova Scotia 


R eduction, retention, and restora- 
tion of function are the basic 
pnnciples of fracture therapy The 
^ techniques developed from these 
broad themes are legion In their little details 
lies ultimate success or failure Perhaps m no 
other branch of surgery do trifles loom as 
great Our methods of dealing with two com- 
mon forearm fractures do not mfnnge on basic 
pnnciples they have helped with trifles 
In the ubiquitous Colles’ fracture, the great 
postreduction problem is circulatory obstruc- 
tion Onginally I sphnted these fractures with 
circular plaster, attempting to make the cast 
thin enough that, when split on the ulnar side, 
it would yield to the swelhng wnst Good m 
theory, the figure of eight windings around 
wnst and hand made an unavoidably ngid 
plaster Forcing its cut edges apart was 
difficult and sometimes resulted in a loss of 
the reduction The simple dorsal or ventral 
plaster mold did not give the desired stabihty 
Hence, the spiral mold 
The mold (Bigs i, 2, 3) is made of one to 
two 3 inch by 3 yard bandages The crmoline- 
impregnated type is most satisfactory, givmg 
greater strength per ounce The mold is rolled 
dry , the distal end is cut obhquely to make a 
narrow stnp across the palm It is dipped in 
water, and applied without padding— this is 
essential Beginning on the pahn, embracing 
the hypothenar eminence, its distal edge 
follows the proximal crease of the palm till it 
passes between thumb and index finger The 
angulated edge (made by cuttmg the end of 
the mold) is radial, and ends just distal to the 
radial styloid, so that the full width of the 
plaster covers the site of the fracture The 
mold IS contmued around the arm to end just 
distal to the medial epicondyle of the humerus 
The mold is held in place by a wet gauze 
bandage, the palmar stnp being shaped well 
to fit the palmar arch 


In most cases swellmg of the hand wfll be 
so slight as to demand no mterference The 
patient may be sent home without fear of an 
ischemia developing over night If swelling 
does become troublesome it must be relieved 
The gauze bandage is cut along the lateral 
border of the hypothenar emmence, the plas- 
ter and mjured wnst are supported firmly on 
their dorsum, the palmar stnp of plaster is 
levered free from its hypothenar end, and then 
restrapped less tightly The fracture area has 
not been disturbed 

After 10 to 14 days the spiral mold is re- 
placed by a simple dorsal mold with the hand 
in dorsiflexion 

It may be observed in Figures 2 and 3 that 
the hand is not in the position of flexion too 
often shown as the correct one for holdmg a 
Colles’ fracture in reduction OngmaUy 
descnbed by Cotton, the techmque of reduc- 
tion has grown to a beautiful example of 
surgical mechamcs The first movement is 
pronation Through the leverage of the hand 
and carpal hgaments this forces the distal, 
radial fragment downward, ventrally The 
second movement of ulnar deviation, by trac- 
tion on the radial-carpal hgaments, opens the 



Fig I Fragment P serves to remforce the mold over 
the \vnst jomt at Pi 


935 



SURGER\ GANECOLOGX AND OHSTETRICS 


Doted farther that had the deathi wfthfai the 
brst 3 months been eflmJaated the two corwt 
wcraJd ha\T been aJmost exactly luperim 
posed 'The ven low »urvf\*J ctirre of the 
Clin rcctmng "kudequife radUtlon (* 
probabU in ttiraple of the ranw of Niriitlon 
which mi\ be expected in buQaing curve* on 
cntll urapJe* of case* but mifht be due to 
the fict that it Include* i rramberof patients 
who were too «ick to compJrte their treat 
menu. It doc* not appear to u» tbit ndU 
tlon 13 p -en It the KO(Be\'rit Hosp^til Iul 
mitcrinllj affected the a •erafe duiitioD of 
life m case* of cr\inan cancer 
Strikiniij' beneficial cflccti from x ni 
thcrapi In o\’anan cancer has-e been reported 
from many aource* (Ham* and Payne Hc> 
man Montgomer) and FaircD S^lox and 
7 trppinger 'khroeder AVTnt*, and alter 
Bachman and Harris) 'ict the bc»t cure 
rates reported after postoperatIvT x rai tber 
ap> 5tiU be within the Ki^ti of the best bg 
um reported for ca»e» not treated bv radia 
tion hurthennore few if an\ report* baaed 
on contiuted aerie* treated (a the same in 
ftitudon have dlmioated the posafbQiti of the 
farorabie selection of patient* assigned to 
radiitkm. It doe* aecm prol^le to to that 
In an occasional case a* 3 ated fa thb series 
the X ra) is the essential factor In producing 
a 5 j'Cflr cure but it appears unlfkclv that 
poftoperatiN'e x rav can be expected to trans 
loriD a cure rate of 6 3 per cent to »<)j 5 per 
cent a* indicated in tlte recent paper of 
alter Baxhtnan and Harm 

fitJlUiAaY AWD CONCXtmONS 
I The reporting of statistic* on oYarian 
caroootna, on account of the heterofteoou* 
character of the disen* require* the listing 
of special t\-pe* with their ludividual end 
rtrufu u well a* figure* for the whole The 
ipccial tipes, such as rranukaa cdl tunwa 
and diagermmomai should be placed 10 
special categoric*. Tbe ad CO oca rdnomaishouW 
be graded and at least thcae capable of differ 
ent intcTpreiation b\ different potholo^t* 
considered a* a group In thi* leipect it n 
nccessarv to include a note on the papdlan 
oataddoomas treated In the hospital during 
the same period *iace 1/ thi* group i* vei> 


amall it k probable that soroe ha\-c been 
enooeously Haaacd with the cancer ca*« 
Tumors ptrnfbl} primary outiltie of the ovarr 
should not be disregarded limpfi because the 
primarj ovarian anractcr cannot be abwi- 
lutely c*UbIi*bed 

t In the present seric* of 738 taws of 
o\'arian cancer the absolute 5 \Tai cure rate 
is reported a* 15 a per cent The factor whidi 
most affected progno*!* wa» the grow stige 
of the dnease at the time of arwrattoci. Of 
next unportance was the bbtoJogical gmJc 
of the turnor at least in the tense that the dlf 
Irtenliated tumors of perhap# doubtful m* 
lignanci had a >-eT> raDch tetter prognowi 
than the other* 

3 fViitoperathT x ta> therapy wai ap- 
parently respoD*Ible for the 5 j-eir cure of 1 
case*, la which fecurrence wai otbersrife cer 
tabi, but the effect of x raj 00 the p ci c r u taye 
of 5 year cures ajxJ on mndvil corves wa»i» 
th&D has been frequently claimed 
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FRACTURES OF THE FOREARM 
Some Technical Procedures 
ARTHUR L MURPHY, M D , F A C S , Halifax, Nova Scotia 


R eduction, retention, and restora- 
tion of function are the basic 
principles of fracture therapy The 
^ techniques developed from these 
broad themes are legion In their little details 
hes ultimate success or failure Perhaps in no 
other branch of surgery do trifles loom as 
great Our methods of dealmg with two com- 
mon forearm fractures do not mfnnge on basic 
pnnciples they have helped with trifles 
In the ubiquitous Codes’ fracture, the great 
postreduction problem is circulatory obstruc- 
tion Onginally I sphnted these fractures with 
circular plaster, attemptmg to make the cast 
thin enough that, when split on the ulnar side. 
It would yield to the swelhng wnst Good m 
theory, the figure of eight windings around 
wnst and hand made an unavoidably ngid 
plaster Forang its cut edges apart was 
difficult and sometimes resulted m a loss of 
the reduction The simple dorsal or ventral 
plaster mold did not give the desired stability 
Hence, the spiral mold 
The mold (Figs i, 2, 3) is made of one to 
two 3 inch by 3 yard bandages The crmohne- 
impregnated type is most satisfactory, giving 
greater strengA per ounce The mold is rolled 
dry , the distal end is cut obhquely to make a 
narrow stnp across the pahn It is dipped m 
water, and apphed without padding— this is 
essential Beginning on the palm, embracmg 
the hypothenar eminence, its distal edge 
follows the proximal crease of the palm till it 
passes between thumb and mdex ^ger The 
angulated edge (made by cutting the end of 
the mold) is radial, and ends just distal to the 
radial styloid, so that the fuU width of the 
plaster covers the site of the fracture The 
mold IS contmued around the arm to end just 
distal to the medial epicondyle of the humerus 
The mold IS held m place by a wet gauze 
bandage, the palmar stnp being shaped well 
to fit the palmar arch 


In most cases swelling of the hand wiU be 
so slight as to demand no interference The 
patient may be sent home without fear of an 
ischemia developing over night If swelhng 
does become troublesome it must be reheved 
The gauze bandage is cut along the lateral 
border of the hypothenar emmence, the plas- 
ter and mjured wnst are supported firmly on 
their dorsum, the palmar stnp of plaster is 
levered free from its hypothenar end, and then 
restrapped less tightly The fracture area has 
not been disturbed 

After 10 to 14 days the spiral mold is re- 
placed by a simple dorsal mold with the hand 
in dorsiflexion 

It may be observed in Figures 2 and 3 that 
the hand is not m the position of flexion too 
often shown as the correct one for holdmg a 
Colles’ fracture in reduction Ongmally 
described by Cotton, the techmque of reduc- 
tion has grown to a beautiful example of 
surgical mechanics The first movement is 
pronation Through the leverage of the hand 
and carpal ligaments this forces the distal, 
radial fragment downward, ventrally The 
second movement of ulnar deviation, by trac- 
tion on the radial-carpal ligaments, opens the 



Fig I Fragment P serves to reinforce the mold over 
the wnst joint at Pi 
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•pact bito which it dcKTodi It also corm1» 
u* Utcr»l dfcralactmcQL The third more 
meat fiezbon, la thn pontioQ u hndted to 
about 35 de p te i It iimplv locks the distal 
fragment m pUce and hripa to cormt the 
doml tQt of Its amculatin^ surface 
Tbe spiral mold na derWd orlginaOj to 
ON'CTCome a problem met m treatiag fractorea 
of the pbalanges aad meUcarpab particu 
larly Bennett • fracture at the of the first 
metacarpal. Abduction of the thumb rarel> 
gl\Ts a satisfactor) reduction without me 
tlotL In osinj a wire, projection, from a plaster 
arm cuff to lake the traction through an 
elastic hand to the kkscfaoer wire In tbe 
proxunal phalanc, we found that tbe cuff 
(pushed tight b> countcrlnictwwl often 



caused aradator\ obstnictioQ In the arm. 
Tbe »piraJ mold {Fjga. 4 and 5) baadagrdartb 
wet g a m e gnp* wftboot squcenxiR The ex 
ten&ioQ along tbe donmm of the thumb ^£nt 
as well as piHng a base for traction. 

Absence of padding under these moids U 
essential It permJu the ro^Tud ham of arm 
and hand to serve as anchors. I have pvrti 
up to all nlaster aork, tbe use of iheet 
adding uTien padding Is neemar) o^Tr 
bon> punts, and on plaster margins, saddkT s 
fell or Sponge rubber serves be^ If no pad 
ding be needed none Is used A smootWr 
molded plaster fa kioder to tbe ilm than the 
undulating vugn/ies of sheet waddmg 
Tbe apparatus for redodng fracture* of the 
radius and ulna is peesented with dutmet 
rcservatioTis. These fractures of both boee* 
may be divided, tbcrapeulkallv Into tso 
bro^ groups those wtudi respond to ctaed 
manipulation and those which do not It 1 
desirable that the first group be u Urge as 
possible The use of good loeal or deep gen- 
eral anesthesia manfpulsbon under the 
fluoroKopc prolonged traction to tire »pa*tic 
fotrann musefe*— these wOl mcrease lu 
numbers \ certain prop rtwn of ca'>r> tno< 
faff into the opeialJVT das' 

In betsreen arc ihcee that rr4»od to ilde- 
lal traction. Let u* add to ibor oamber a 
group of cases we have all met— the old. in 
treated, ununlted fractures of ruEos and ulnSi 
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Fig 7 A r, Kirschner wnre through the proTimal end of 
the ulna, at nght angles to K2 through the disLal ends of 
radius and ulna Ti, T2, T f, T4, tumbucUes 

in which powerful fle\or muscles have con- 
tracted and overcome the extensors to produce 
marked angulation at the site of the fracture — 
an angulation that must be corrected before 
good operative work can be done It was in 
such cases that our turnbuckle apparatus 
(Fig 6) wELs first used We have since used it 
m selected, fresh fractures, with good results 
Kirschner wires are used according to the 
common technique One is drilled through 
the proximal end of the ulna, one through the 
distal ends of radius and ulna These wires 
are at nght angles to one another when the 
hand is midwa}" between pronation and 
supination (This is not only the position of 
optimum function, it is the position of best 
muscular balance and the one in which radius 
and ulna are most nearlv parallel ) 

On the Kirschner wnres are mounted four 
tumbuckles (Fig 7, Ti, T2, Tj, T4) Thus 
they form four tnangles of force, two with 
their bases on the radius-ulna wire, two with 
their bases on the olecranon wore Manipula- 
tion of the fractured bones is possible in all 
planes They are held stable in any position 
without further splinting 

The apparatus and its application in detail 
Four 3^ inch tumbuckles are used These 
have a range between contraction and expan- 
sion, of 2T2 inches Three sets of nght hand 
threaded ends are made for each turnbuckle — 
2F2 inch, 4^2 inch, byi inch (Fig 8), giving for 
the set a continuous range from 5 to iip2 
inches, to fit children and adults Channels 
are cut to the Kirschner wire openings in the 
right hand threaded ends to permit changing 
sizes, wnthout opening the stirrup This is 
rarely necessary The nght hand threaded 
ends are offset three-quarters of an inch to 
allow for the curve of the arm On two of the 



Fig 8 R, R'—2}4 inch nght hand threaded end for 
tumbuckles inch and 6K inch pieces are identical, 
but lengthened at A Li, trft hand threaded ends for 
tumbuckles F? and T4 L2, Left hand threaded ends for 
tumbuckles Ti and Tz S, Stop, inth setscrew, for 
Kirschner w ire 

tumbuckles, for Ti and T2, Figure 7, the left 
hand threaded ends are also offset ^ inch, 
and are ^ inch longer, to compensate for the 
added length of their diagonal direction Four 
stops with set screws are provided to prevent 
the Kirschner wires from slipping m the bone 
if unequal stress be put on them 

The Kirschner wires are drilled through 
distal radius and ulna, and through the proxi- 
mal ulna Sterile, saddler’s felt “washers” are 
mounted on each side of each wire, against the 
skin The stops are set on the wires The 
tumbuckles follow, the wires are drawn taut 
m stirrups The proximal stirrup can be slung 
to the postenor surface of the upper arm by 
adhesive The distal rests best on the dorsum 
of the forearm The tumbuckles are now ad- 
justed to reduce the fracture Obviously, to 
correct bony angulation, lengthening of 
one turnbuckle will necessitate simultaneous 
lengthening of one other, and shortening of 
the remaining two Thus, if there be an ulnar 
convexity, lengthening of Tr and T2 must be 
accompanied by shortening of Tj and T4 
Uniform traction is applied by making equal 
stress on all four As with any form of screw 
traction, the danger of over extension must 
be guarded against Fluoroscopic control of 
manipulations is desirable 

With a satisfactory' reduction confirmed by 
x-ray examination, arm and apparatus may be 
supported in an ordinary sling When the 
patient is in bed the arm should be supported 
on the chest by pads, otherwise there is 
danger of pressure on the medial stop on the 
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nz.0. Cur DrtnaWr t, 9^ 

oleouion wire ^hing it a^unit the itin 
The patient it allowed tctive movements of 
wrat and elbow (the Utter U limited to 35 
degreei) These nxrvTrmenta are pimle® and 
seem to cause no aboonnal zaobibfv at the 
fracture Bne. Desj^te this ipparcotlj com 
plete immoMiaitioii, I iia\T not dep«xied on 
the appatatu* alone for ipUntlrig bevood the 
fint two week*. Perhaps tiu* I* an unoeceaaarv 
precaution I do not yet know At the end 
of that time, tumbudde* are rtsaoved and 
piaster applted from the Irwertlon of the 
deltoid to w prodma] oeaae of the palm In 
comradng the wire*. 

u desuvd pUfter m*} be appUed taune 
diatelj- following reduedoa In vmeml U U 
better to use tf» larw Kliadinef mmro*, to 
facilitate the applfcatioa of tbe plaster 
beneath tbe turnbuckle*. 

Three cate* in which the ose of the tuni 
buckle* wa* particulari) indicated 

Cvit I (\Tctori* Genml Bocptul, So. 

FU The patieot, eed <3 jean, tsi cdotitted 
« tb tnetore of ndin and otoa in Ui udildk 
ttlnL Both Inctuta nr oNkjcc. Ti 
showed ▼Hj sE*hl dtspticement tie otBSi fr«f- 
nmts wre orarTkCoa with aDcnlstkai Tie dbow 
fobs t « as these* t oi as ost rat rtkritis T k**en lh« 
otinohiBiauoti tun of the d!bo« rednetioa sa* 
mad » th the tore hackle ppantesaod mowneBts 
of efhers and anst acre pcnaitted, for weeks 
\ nj ematnatkn t this tini sboacd nrtr caDos 
(ocmatiDO A piaster a as then app6ed ireiB dritmd 
oi<ertk« t the prazitBal crease of the palo. iscor 
poratlB* lb Ires The tnnibockl a|)pantfii ats 
reaM Teo- 

Cah r\ jctona OeiXTal Hoepilal, \ 

The patjeot. nule *« jeara, was dm tied wftb 

/nctnre of the ncDos aod ofata t the upper and 
midcQe thlnl of jear rtandto* tnuoo as fihiwi 
Flaw cootrartkaj bad reaulied in 70 iVjt it es aagu 



Fig Case s, Tebnorj ^ 94 

latkm t the site of the fncl re [Fit. 0) Masai] 
tractfen and tnasMge ere dvm (thoat rts^ 
Demaher o 940, tb tamhockle p^wntas u 
pplied. AdjnUroenlsactt made t ftrrtch the c« 
uacted taasdet, the tornbociVi beisj ifven fea 
tniTES eaerr or 3 dara. Febnuiy 5 w tbe 
aflfolitioQ au ahaost ompletdj cometm (Py 

) The arm a pmwm) lea epenlkiD te jrwhea 
the boo ends nd » them IsteruHj After open 
llcB the sppannu was reappbed t pmeal m 
camtwe of coecncike 

Car 3 (Hahfaj Infiraarj Sc. 1 50.jp] Tbe 
natlcst. Bale afed 5 jetra, had u sswtRl 
rract&re td the ndmi tid bIai i their aakhe 
tUrda Then a u 5 degm* of alaii cenmflj t 
th dte. Opwcaiioe was petfomed The bcoei ap- 
pevtd healthy tbe ends we fmhened, perfented 
•itho lldptedrQl boka. and imL The bones at 
held aUaUtl with btlk eflort. Inoiiom metewd 
aod cast was pphed oyer hfht droaiot* 

\waj films taka at the end of 3 a eek sbowedired 
calhu fonnatioo bat rettmi of the aojralstxe, al- 
thesfb Ih cast had not bets dotaiberL The n't 
was naat n e d tindmer wires ud the tarabweikt 

apparatas srtre pjJsed, lbcaa*iiladao wascometed 

and *0 held till finn bonj onsoe 
nnonuti 

ProcDled u useful adjunct* to fiactart 
thmpy are 

I A ffaral pUitcr rooid for fractum of 
Icnrer end of Uic rmdla*, tbe roetacarotb a®*! 
phaUoge*, which gnp* aud inunobObo tbe 
part without catalng drculitoo Inteffcreore 

* An apparatu* for rednetioo of fractorcs 
of nubus and ulna which coosfats of four 
special Inrobuckk* roounted 00 Klr*±^ 
wire* through distal radio* tad alo*, 
through proximal ulna, to a* to gfv* ettnuof 
of the fragroeot* in aH piano. 



THORACOSCOPY AND PNEUMOLYSIS 


Obsen^ations on One Hundred Consecutive Cases 

LOUIS CARP, M D . F A C S , and BORRIS A KORNBLITH, M D , F A C S 

New York, New York 


R WERSIDE hospital is one of 
the Nev York city municipal insti- 
tutions for the tuberculous in which 
^ far advanced cases constituted 
about 72 per cent of the admissions during 
the past 5 years During this same period 69 
per cent of the patients were colored In most 
of the cases pneumothorax therapy had been 
initiated elsewhere In many instances thor- 
acoscopy and pneumolysis were earned out as 
a last resort m patients with bilateral disease 
m the hope that some clinical improvement 
might be produced by cuttmg adhesions to 
help in the collapse of a cavity and the con- 
version of sputum It IS apparent, therefore, 
that we have had the more unfavorable tj’pe 
of matenal for these procedures No patient 
was operated upon except after consultation 
with the medical service, directed by Dr Max 
Taschman, and such specialt}' services as were 
indicated We shall report our observations 
and foUow-up notes on our first 100 con- 
secutive patients who had thoracoscopy or 
pneumolysis 

TECHNIQUE 

The inslruvienl About 95 per cent of the 
pneumolyses were performed with the Moore 
apparatus, by the use of thoracoscopy through 
one opening mto the pneumothorax cavity 
and by division of the adhesions through 
another opening with an electrode which 
earned coagulatmg and cuttmg currents The 
Coryllos instrument with its actual cautery 
was used for the remainder of the cases All 
instruments are tested carefully before opera- 
tion to make sure that the light bulb, cable 
connections, and current are m] workmg 
order On a number of occasions, unnecessary 

From the Surgical Scrviceol Dr Louis Carp Rj\ erside Hospital 
Read before the Section on Surgery New York Academy oi 
^ledicme Nervember 7 1941 


bleeding was produced by a defective current 
as a result of improper electrical connections 
A blurred field of vision may result from a 
moist ocular, from msuflicient current, from 
a cold light bulb or observation lens or their 
moistemng by blood or mtrathoracic fluid 
Appropriate measures correct all of these 
conditions 

The position of the patient In most in- 
stances the patient was placed on his back 
with a pillow beneath the shoulders The head 
was hyperextended and turned to the side 
opposite the operative fleld The hand on the 
side of the operative fleld was placed beneath 
the head There was no hesitation in sitting 
the patient up or tummg the trunk if such 
positions produced a better view of the ad- 
hesions and easier mtrathoracic manipulation 
jinesthesia Local novocain anesthesia was 
used exclusively with especial care to inflltrate 
the parietal pleura 

Thoracoscopy openings In over 90 per cent 
of the cases, opemngs mto the second mter- 
space in the midclavicular Ime and the third 
interspace m the midaxillar}^ fine were found 
adequate for thoracoscopy and pneumolysis 
When indicated, openmgs were made m any 
other part of the chest wall Stab wounds 
through the intercostal space permitted the 
snug introduction of the trocar and cannula 
In this way postoperative emphysema of the 
chest wall and adjacent tissues was mmimized 
or prevented, especially if the edges of the 
stab wound were tightly approximated by 
deep suture 

Division of adhesions Pneumolysis requmes 
patience and meticulous care and any attempt 
at hurry may produce a disastrous complica- 
tion or incomplete therap)'^ The ideal tune 
for cuttmg adhesions seemed to be as early as 
possible, when the mediastinum was already 
stabilised by the pneumothorax and when 
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ri* Scrttara nJkfap of n kr (atLj*b* 

Coiorrd tmoV 7 >ear«. dwitka h inp 
•«» * <te»tk* cf pao MU ^ofM. j mnD» 

•, UsiottttJ t^Wor y robririiladi Ki n fty j rrM 
MMm fe ifcijwW b ri(^ KtU bal nt 

tniAprModut Orlu *Ar*aD**/nAMMa vnr 
hbt UMinl lb* flnt nb Tbencwvy iboacd tttk 
oofvBM ulbnka bjcb bnrd «■! I Ike tpn lb 
tbenrtr ns PmvscMIo b. RealsMfmi 17 diyi 
•hn ^ m XBo t iJka t«icbut ef 

•Ucd by cMibacd pwiaMbm ntti SoUipradW 
dxr*« b lh( kbr nffaa erf tW netnluml Tla 

M tflspm/y C RonKmccm 9 natb dtffofwn 

llca Uibn ranpW nJkpK •< iWnrfiy Tbr^anai 
u rt«vrntd 4 nmk* k/m t m irim \ >4 aratb 
(alkm-«pal»« un crfrmnt erf tie contnbUTs] Imiurf 


thil va adequate for Intrathomdc rtsualUa 
bon ajxi butrumental manipulaboii. Wber 
ever poMibfe wt aCfcmpted to art adh e at o n 
near the cheat wall At this point there b Im 
danm of injury to lung and adjacent ana 
tomkal ^ructure* and uiualK there U lets 
bleeding At time* enucleation of the adhe- 
sion from the cbe*t Kail wa> adNisable \t 
other time* partial pneumol\"M* Ka per 
formed und r the foUowIiig condition* tech- 
nical dl£6cult\ too lengthy an operation or 
a deiire to *tretch an fncompletcfj di ■Wed 
adhe*lon b\ Increased mlrathoraoc prewure 


■o that It* complete divisioo at a later dale 
would be eaafcr Pneumol^ao In ftaj:w *a> 
performed ui 9 of our ca*e*. Jo 5 of the^ 
Ibcrc were 1 procedurei and in 4 there were 3 
Pott^pentrr can Patient* mere kept in 
bed and gl\Tn fluid* for 14 hour* » 1th codeuw 
for sedatwn and to dimtnhh the cough reflei 
Pncuroolborax refilb were continunl »ilfun 
the fir t 14 hour* after operation 


L^caftam Tie tried to conriale the krt 
hon* of adbe*ioni b\ roentgenogram and 
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Tig 2 Partial pneumolysis with subsequent bilateral 
pulmonary fibrosis and con\ersion of sputum Colored 
female, aged 24 years, duration of symptoms, 6 months, 
duration of pneumothorax 3 months a. Bilateral pul 
monary tuberculosis, with cavity 3 centimeters in diameter 
in the right upper lobe Note what was interpreted as 
massive apical adhesions and stnng adhesions running 
toward the second nb Thoracoscopy showed thirteen, 
string adhesions Partial pneumolysis Patient developed 
a nght hydrothorax promptly and contralateral spontanc 
ous pneumothorax 10 days after operation b Roentgen 
ogram 3 weeks after operation to show partial collapse of 
the right upper lobe and fluid in the nght pleural cavity 
The sputum w as converted at this time c, Roentgenogram 
15 months after operation to show re expansion of the lung 
and bilateral fibrosis The patient is symptomatically 
improved and the result is probably not attnbutable to the 
ongmal operative procedure 


thoracoscopy In about 90 per cent of the 
cases this correlation showed that the roent- 
genogram was only partially accurate, but it 
usually served as a guide for tbe position of 
the mam adhesions Usually, thoracoscopy 
showed more adhesions than mdicated by 




2C 


roentgenogram and ver>^ often the roentgeno- 
gram could not predict their direction As a 
rule, mediastinal adhesions could not be 
visualized m the chest film 

Character and shape In the majority of the 
cases these could not be foretold by roent- 



gCDOgnm. The InterpreutMn of whit ij>- 
pcarcd to be a stnng adhesion fa the film 
>Tr> often proved to be a tiucL spoof plicated 
or qaidian^ular adheakoL In other instances 
what footed Like a divisible adhesion on the 
roentgenogram proiTtl to be lodlmible be 
cauK of Its character shape, or anatomical 
position or because of a complete s^itedila 
between the lung and chest wall On the con- 


trary what looked like an IndJvMibJe adbejk® 
on the roentgenogram was often (SvfafhJe 
We have fcamed therefore that it u gecerafly 
advuabfe to uic thoracoscopy la order to de- 
tennine the pathological state m the poc^ 
mothoru cavity and to deode at the diaea 
operation whether pneiUDolyfii I* feasible 
Adhesions, according to shape, confonaed to 
the following descriptions in th^ order of fre- 
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hg 3 TJirec stage pncumolwis \nth collapse of large 
ca\nt> and cons ersion of sputum Colored female, aged 30 
jears, duration of symptoms, 3 months, duration of pneu 
mothorax, 2 months a. Unilateral pulmonary tuberculosis 
■nith left apical easily 4 centimeters in diameter and sshat 
ssais interpreted to be a cord adhesion running toss ard the 
first nb and massise adhesions belsscen the upper lobe and 
the mediastinum Partial pneumolysis ssith disision of 
one cord adhesion b. Roentgenogram 0 days later to shoss 
the casaty still suspended by sshat appeared to be a cord 
adhesion Thoracoscopy 2 months after the first operation 
shoss ed tubercles on the surface of the lung Pneumolysis 
of tsso more adhesions c Roentgenogram i month later 
to shoss svhat appeared to be a cord adhesion running from 
the apex of the easily to the mediastinum and another 
adhesion running from the lateral border of the easily to 
the first interspace The casaty has dropped and there is a 
small amount of fluid m the pleural casits Pneumolysis 
of these adhesions S days later This ssais the third oper 
atise procedure d. Roentgenogram 6 days later and 4 
months after the first operation to shoss complete disision 
of the restraining adhesions ssath release of the upper lobe 
and re expansion of the left losscr lobe c. Roentgenogram 
15 months later and iS months after the first operation 
to shoss collapse of the casaty The sputum ssais cons'crtcd 
6 months after the last operation 


quency (Table I) stnng, fan, cord, spool, 
synechia, pyramidal, quadrangular, band 

OBSERVATIONS FROM STATISTICAL ANALYSIS 

The folloy\nng represents some of the more 
important observations resulting from anal- 
ysis of our statistical data 

Among 100 consecutive cases that came to 
operation there were 32 complete pneu- 
molyses, 43 partial pneumolyses and 25 
thoracoscopies (Table II) By complete 
pneumolysis we mean the division of all 
visible restraining adhesions By partial 
pneumolysis we mean an incomplete division 
of one or more adhesions, or the complete 
division of a fraction of the total number of 
adhesions visualized The average age for the 
entire senes was 29 years, the youngest pa- 
tient was 14 and the oldest 53 years Thirty 
per cent were males and 70 per cent females 
Eighty-mne per cent were of the colored race 
and II per cent were white The average 
duration of symptoms on admission to the 
hospital was ii 28 months At the time of 
operation, the average duration of the disease 
was 18 months and the average duration of 
the pneumothorax was months On ad- 
mission, the sputum was positive for tubercle 
bacilh in all of the patients At the time of 
operation the sputum was positive in 88 per 
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cent of the cases with evidence of cavitation 
in all Cavities had an average diameter of 
3 5 centimeters Seventy-six per cent of the 
patients had bilateral disease and in the re- 
maining 24 per cent it was unilateral (Table 
III) The average estimated extent of the 
pneumothorax was about 60 per cent, the 
smallest 30 per cent, and the largest 90 per 
cent Two hundred and ninety-seven adhe- 
sions were seen at operation, and 60 per cent 
of these were divisible Besides adhesions, 
thoracoscopy demonstrated the aorta, the 
subclavian and innominate vessels, the beat- 
ing heart and the pericardium, the phrenic 
and vagus nerves, fibrin bodies, purulent and 
nonpurulent fluid, tubercles and fibnnous 
exudate on the visceral pleura, and the dia- 
phragm (Table IV) 

In the 32 patients who had complete pneu- 
molysis, the sputum was converted and the 
cavity closed in 62 per cent In 4 per cent the 
sputum was converted but the cavity re- 
mained open The cavities collapsed in an 
average time of 36 days and the sputum was 
converted m an average time of 60 days In 
the 43 cases which had a partial pneumolysis, 
the sputum was converted and the cavity 
closed in 30 per cent The cavities collapsed 
in an average time of 64 days and the sputum 
was converted in an average time of 75 days 
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In the 35 caso which hid thcma»CDp\ the 
•putum 'smi coDNTrled tud the caviu dkned 
in per cent The avdijei colUpicd m wi 
a\-mge time o( 1 10 d*yi **d the i^tam 
converted In »niverigetin*o{«dtAt. The 
reorai for lhc*e last rwulti after tnona»e- 
cop^ were l&creajcd preisurw from fluid or 
pneumothorax, spontioeotn rupture of ad 
bnioa» phrmmphrteii, and rponUonnu 
hbrosu reewsioQ of the dueasc It be 
cotnev ftp«reot therefore that the Icojih of 
timji for the cloture of cantfes aod convmkm 
of sputum tocrctaes in the procedure* in the 
folbwinj order complete ptieurBohai*> paft»al 
pn^mvJ 5 -kL‘i end thoraco»£»p\ Wc haw 
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table: il— roturn tr reiults 



also noted that conrmKm of tputoin osaal}! 
occun about i month after the arilapseof the 
cavit) 

Se\TBtv-one per cent of all the caao had 
complicationa which were aunnai in all j 
proCTdurta. At fir»t glance this pcTcmti^E 
aceroa anuaual 3 > high, bat we have InchsW 
<Tiaee snth Inoocuota ixydrothofat aUch am 
sUtuted almost half of all the CDn)plicatMDS< 
Thrae in tbnr order of freque?^ wm 
ImfmthofM (innocuous) spread of m/ectioo 
to the cootraialenJ lun# tobercukna mm 
cma. •ponianccnupneniDOlhorac, heinaptiH<< 
hmolNxat, aod pieuroentaneota fisttwa- 

Tuberculcraa empjrma occurred b 19 ^ 
cent 0/ the entire *eriea and mixed uJecti* 
in j per cmL ()nlv a of the entire group 
ocruTrrd tUrectl} after operation Vr'w of 


TABLE n — UJOtTTOItAL THO»ACOSCO«C 
nXDIAGS 
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TABLE V — POSTOPERATIVE COMPLICATIONS 



Com 

plete 

pneu- 

molysis 

Partial 

pneu 

molysis 

Thora 

coscopy 

only 

Grand 

total 


No 1 

per 

rent 

No , 

per 

:enl 

No , 

per 

cent 

No 

per 

cent 

Total number 

gi 

78 

30 

70 

16 

64 

71 

71 

No complications 

Dl 

22 

13 

30 

0 

36 

ap 

29 

Early complications i-a 
months postoperatlvely 
Hydrothorax 

8 

24 

IS 

37 5 

7 

28 

30 

30 

Tuberculous empyema 

I 

3 

1 

s S 


B 

B 


Spread to contralateral 
lung 

2 

6 

I 

a 5 

B 

B 

B 

M 

Hemothorax 

2 

6 

Bl 

S' 

B 

B 

B 


Spontaneous pneumo- 
thorax 

1 

1 

3 

i 

1 

B 

fl 

B 

■ 

Total 




B 


B 

B 

37 

Late complications — 
months postoperatlvely 
Hydrothorax 

4 

1 12 

5 

1 I 

12 s 


; 

8 


1 

II 

E^yema 

Tuherculoui 

Mixed 

5 

2 


5 

I 

li 

I 

I 

i 

17 

3 

Pleurocutaneous hstuia 

2 

6 

I 

2 s 

0 

0 

3 

3 

Spread to contralateral 
lung 

4 

X2 

11 

27 s 

2 

8 

17 

17 

Spontaneous pneumo- 
thorax 

5 

15 

4 

10 

0 

0 

9 

9 

Hemoptysis 

1 

3 

0 

0 

2 

8 

s 

3 

Tuberculosis ol chest wal 
at site of trocar openini 

1 

i I 

3 

0 

0 

0 

0 

I 

I 

Tuberculous laryngitis 

2 

6 

I 

* ^ 

S I 

4 

4 

4 

Tuberculous eatenxoliti 

s r 

3 

2 

s 

r 

4 

4 

4 

Total 








63 

Died 

0 

28 


26 

7 

.8 


27 


the 22 empyemas followed thoracoscopy 
(Table V) 

There were 7 cases of spontaneous pneumo- 
thorax and they predominated after complete 
pneumolysis This complication arose early 
only once after the operative procedure 
(Tables W and V) Postoperative emphysema 
was not troublesome 

The average follow-up time was 10 months 
m all the cases the longest period being 28 
months the shortest i month 

The early and late death rate m the entire 
group was 27 per cent, and it was practicall)' 
identical m complete or partial pneumolysis 
and in thoracoscopy The causes of death m 
their order of frequency were 


TABLE VI —CAUSES OE DEATH 



Com 

pkte 

pneu 

molysis 

Partial 

pneu 

molysis 

Thora 

coscopy 

only 

Grand 

total 

No 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

Type o{ disease 

Unilateral 

Bilateral 

o 

p 


1 

26 

0 

7 

28 

B 

27 

Spontaneous pneumothorax 
tuberculous empyema^ 
bronchopleuro cutaneous 
fistula 

3 

1 

1 


0 


3 



3 


■ 


2 


14 



3 (l*) 


2 


0 


4 



I* 


O 


0 


I 


Hemothorax 

o 


T* 


I 


2 


Tuberculous laryngitis 

0 


X 


I 


2 



o 


I 


I 




Hemoptysis from opposite 

lung 

m 


o 


I 


I 


Cardiac failure 1 o 


o 


1 x| 

X 



♦Operative deaths 


Spread of the disease m both lungs, 14, 
tuberculous empyema, 4, spontaneous pneu- 
mothorax, tuberculous empyema, broncho- 
pleurocutaneous fistula, 3, hemothorax, 2, 
hemoptysis, i , spontaneous pneumothorax, i , 
and cardiac failure, i There were 3 deaths 
which could be attnbuted to the operative 
procedure One patient died dunng operation 
from hemorrhage produced by mjury to one 
of the large blood vessels by the electrode 


TABLE vn —RESULTS OE SPUTUM 
EXAMINATION 



Com 
plctc 
pneu 
, molysis 

Partial 

pneu 

moli-sis 

Thora 

coscopy 

only 

Grand 

total 


No 

Per 

cent 

No 

!Per 

cent 

Iso 

1 

Per 

cent 

No 

Per 

cent 

Converted from posiliNx to 
negative 

14 

67 

12 

30 

9 

36 

3 S 

40 

Kemained positive 

P 1 

33 

28 

70 1 

16 

64 1 

53 

60 

Total 

33 ^ 


40 


as 


83 

100 

Sputum negative before 
operation 

P 


3 


0 ; 


13 



Progress of Ca\ity 


dosed 

30 1 

62 s 

"1 

30 2 

' 1 

36 ] 

«1 

42 

Ca\nt> remained open 

12 

37 5 

30 1 

69JS 

.6 1 

64 1 

58 i 

58 
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version of sputum occurred about i month 
after the collapse of the cavity 

9 In our entire senes of loo cases, 40 pa- 
tients had a favorable outcome following all 
the procedures The cavities closed, the 
sputum was converted and there was sympto- 
matic improvement The average follow-up 
time was 10 months 

10 If it IS generally accepted that 90 per 
cent of patients with cavitation and restrain- 
mg adhesions will die without operative mter- 
vention, then our statistics indicate that even 
m far advanced cases partial or complete pneu- 
molysis reduces the mortahty considerably 

1 1 There was a 3 per cent operative mor- 
tahty and the causes of death are given The 


remammg 24 per cent, aU of whom had bilat- 
eral disease, died from causes not attnbuted 
to operation, m an average time of 9 months 
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\\ILIJAMT LE.MMOV iLD lod GEORGE W PASCHAL, Jr, iLD 
PhOxlci^ttUs PctlS*}Ir«OU 


^■“TINCE April 10, 1939, vbrn wegavetbe 

fint COQtiniXXU nblll tit 

\ j has'e adminittcmf n»re ih«n 1 jy) m 

tirdy tttWtctoty matbcdM bv thl« 
metbotL In thli ptper we ire driog *otne of 
our ohicrvttiont a Uaditi^ report 00 
I ooscaaea. 

In this ■cria of cam ve havt ujed oovo- 
rain (procaine hydrodbkrridc) u the aoe»' 
tbetkageoL (>j/ cboke of ihii drug hat been 
ddiberate dnee it b the Wait task of aO drugs 
used la pndaoag aneitheiaa b) la|«ctioo bto 
the cat^chiMtd space, By the method of 
spfaa] anrMbiMii we empfo> we are able to 
pve Ju5t suffiofct dosage to produce aseo' 
thesta to the desired lerd and degree. This 
anesthesia ia mamtained u kng aa tweesaary 
b) adding subsequent tmall dom aa they axe 
needed We have iherelrv changed the method 
of fpinal anesthesia from the “stogie dose" to 
the “fractfcnaf do* («iiuq« wirich now 
places nvnal anesthesia in the same category 
with other aoestbesias administered by the 
contlQuons or fracttmal dose method soch 
as mtra%*eoou5 anesthesia ether c^xkipro' 
pane, nltrmis oizde etc 

Sajeiy and rsMireOsUli/y are the two things 
«t dcsiro most m ^ilnal anesthesia. Sbe has 
pointed out that the hrst 30 minutes ot qunal 
anesthesia are the most dangeroua. It la dur 
ing thb period that deaths and conmUcatiioTis 
are most Ukcly to occur and cspeciillv b this 
true when a ^fic large dose of a todc drug 
b admiubtered. W e believe that by giving 
mx»ch smaDet initial doses of the drug It 


dOhMte V JtSg— c JW — ^ P— 


FnwSaikatDr' 

“ -- 

■ I 


should Increase the safety nTicn the needle 
b left In the fiubarichnofd space the drug cu 
be rapidly rcTOvered by withdrawing a soffi- 
aenl quantity (5 to 10 cubic centimetm) of 
cerebrospinal fluid If untoward toricsymploirB 
dcNTlop CKjeoall) in those ^tittls who sxt 
very setssiuvt to the drag The iririr syinp- 
totns seen following bje« 5 ion of a cjnig into 
the subarachoofal space are DO t due to the drug 
that a fixed in the Upold dements of the 
sensor} and motor f}’napaes prododng sacs' 
thesb but are due to abaotptkm of the 
drug frocD the ce r ebro s p inal fiaU bto the 
systemic (venous) drouation. (Thb lador 
bo farther emphasbed when we deal with 
ipfnil artfstbesb med is then cic surgical pro* 
cedore*) The rwpiraUiTT center fa the roost 
YuIneraUe to attack- \\Tien and if totfc 
mrantoiDs of an ■brnilnj character dewbp, 
the 6rst thing to do fa to ^thdraw rapidly the 
ccrebro^jfnai fluid contalmag the to^egcot- 
The greatest concentradoc ^ the drug b b 
the \TcbJty of the point of the acedb. The 
nerres promptly recoiw from the anestbeifa 
Thb observation was first made acodentaUr 
whai a tamed stopcock 00 the syrinje^ 
milted an Dulntentional tacaw of cereoio- 
spinal ftniH into the syringe with a sobseqwflt 
losaof aneathcaU, This pbcnomcnwi has doer 
been confirmed on numerous o ccadofts . Spinal 
aneatbcala fa maintained by the drug Ih*^^ 
present b the cerebrospbal fluid and wheo^t^ 
asneentratkm of this drug fslb below a defr 
rate level the anesthesia pnmptli wean ofl. 
After anesthesia b establfahed it 
bdvely qrull doses to mabtab the anestiw 
for any deslrrd length of time. If wt arc dang 
microi technical operatK-e procedures and W 
fa important to mainttb compicte rela»w 
at alltlinea, we gi« an addlUoful do* of 50 
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milligrams of novocain (5 per cent) solution 
at the expiration of every 30 mmutes Other- 
wise, we wait for the initial or previous dose 
to show signs of wearing off before we give an 
additional mjection 

With a single exception anesthesia was 
produced to the desired level and degree and 
the operation was completed under spinal 
anesthesia The exception here referred to 
was a case in which the nght middle and 
lower lobes were being removed for broncho- 
genic carcmoma and while sensory anesthesia 
was present up to the level of the hyoid bone, 
a persistent cough, induced by the mcidental 
tuggmg on the bronchus, could not be con- 
trolled In this instance cyclopropane was 
used for this part of the operation In no 
other case was a supplementary anesthetic 
necessary There were no anesthetic fatalities 
and no neurological comphcations Toxic 
S3nnptoms were promptly controlled by with- 
drawal of the drug by rapid aspiration of 
spinal fluid (3 to 10 cubic centimeters) and by 
givmg inhalations of oxygen 
Some of the disadvantages of the single 
dose method of spmal anesthesia are (i) fail- 
ure of the drug to “take” or produce anes 
thesia to the desired level or degree, (2) the 
action of the drug weanng off before the 
operation is completed, and, (3) toxic symp- 
toms or even sudden death following the in- 
traspinal administration of a large dose of a 
toxic drug In this senes of cases we have 
eliminated these disadvantages by using this 
new method of spinal anesthesia 
From the climcal and experimental stand- 
points, It IS generally accepted that procaine 
hjdrochlonde is the least toxic of all drugs 
used to produce spinal anesthesia Its action 
IS also of the shortest duration The drugs 
employed in produang spinal anesthesia, 
which have a more prolonged action, are also 
found to be more toxic There is no reason 
why any drug or combination of drugs used m 
producmg spinal anesthesia cannot be used 
by the “fractional” dose or contmuous method 
It should be more safe to use them b^ this 
method than by the single dose technique 
smce the patient would be exposed to smaller 
amounts of the drug, and because the drug 
could be recovered by aspiration of a suffi- 


cient amount of spinal fluid contammg it, 
should alarming symptoms develop and make 
this action necessary 

Novocain produces anesthesia promptly 
when introduced, in sufficient quantity, into 
the subarachnoid space We have observed 
that it taffies approximately 90 seconds to re- 
lieve pam completely and produce muscular 
relaxation when it is given m subsequent in- 
jections We feel that each patient is a case 
unto himself and that each has an mdmdual 
response to novocain We have observed a 
case m which the anesthetic action of novo- 
cain disappeared every 15 minutes while doses 
of 100 rmlhgrams eadi were bemg used We 
have had anesthesia with 50 nuUigrams of 
novocam last for an operation that required 
I hour and 45 mmutes Subsequent injections 
of 50 nuUigrams each last approximately 30 
mmutes, producmg both motor relaxation and 
sensory block By injecting small doses of 
novocam (15 to 20 mgm) mto the sub- 
arachnoid space we have been able to produce 
sensory block (anesthesia) without causing 
motor paralysis In the case of an elderly 
woman ivith a strangulated hernia we pro- 
duced satisfactory anesthesia with 30 milh- 
grams We are of the opinion that by using 
this method of anesthesia it is possible to 
lower the morbidity and mortality rates, espe- 
cially m senous and prolonged surgical pro- 
cedures 

TECHNIQUE 

Equipment Figure i illustrates the equip- 
ment used 

1 a. Indicates the head end of pad used in 
contmuous anesthesia, h, the break m the pad 
for detachment when permeal operations arc 
done, c and c', the break m pad for bending at 
knees when patient is m Trendelenburg posi- 
tion— as suggested by M J Nicholson of the 
Lahey Clinic , d, theposition of malleable needle 
left in subarachnoid space of patient when he 
IS lying on back, c, the 30 mches of verj^ small 
caliber thick walled rubber tubing connecting 
the 10 cubic centimeter Luer-Lok sjuinge to 
malleable needle m patient’s spme 

2 Close-up of svnnge, stopcock, rubber 
tubing and needle a, Shows the stopcock 
connecting the Luer-Lok 10 cubic centimeter 
syringe and the rubber tubing, b, the rubber 
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tie‘; A Sise introducer is used to punc Luer-Lok connection at the opposit 

Slant^nUdrarval leaves ^t^e'tubing is -curely connected 

Jefipes from the neeche whi^ jas e t m 


soft malleable speaal ^ ^ ;;;,”tie 
When the cerebrospinal fluid as^P J ^ 
hub of the needle, a lo "ubic centimeter^ i.u 
Lok synnge is connected wth it, a ^ 

fluid IS withdrawn to make up a S P 
solution We have 300 and S~ 
ampuls ol novocam_ ro' f'^fntoci 


of the tubing is seeuic.^ a, AA,, „tnr. 

needle which was left m the spine The stop 
cock is opened and 2 to 3 cubic “ntimetem of 
Srmixture is mtroduced into the subarach- 
noid space and the stopcock is closed 

Wi& the needle left m place, the patient is 
gently turned on his back so that the need 
g . ITS iVip rpnter of the gap m 


solution We have 3°° ° centlv turned on ms oacK ^ 

ampuls of novocam For estimated short Y ^ ^ f fte gap m 

eraLns we use 300 mflbgrai^ of ^^,0- It should not touch th^ tab e or 

dissolved m 6 cubic centimeters of oere^ matuess at any time m patient shodd be 
spinal fluid For long operations we ^ ^ Trendelenburg POsiPo^ ^m- 

Soo milhgrams novocain m 10 cub the mduction penod When the height o 

meters oSpmal fluid Th® synnge is d^sco ,3 tested and the desired level is not 

nected and the needle is plugged to pre^^t ^ addiUonal mjec- 

a loss of spinal fluid Generally, of i cubic centimeter is made 

,0 riiccnlved in lo cuui^ j j ran Vip. extcudCQ 


a loss of spinal tluid cubic 

grains of novocain is dissolved m 
centimeters of spmal fluid to m ^ ^ pcj. 

solution, which contams 50 ^ ^ stop- 

cubic centimeter The sy'nnge 
cock attached is connected to rubber 

30 inches of thick vailed, small bore, rubber 


obtained in 10 minuicb on 

tion, usually of i cubic centimeter is made 
The height of the anesthesia can be extended 
and controlled by the followmg means posi- 
pon of patient, volumetric dilution of anes- 
thetic agent barbotage), rate of injection, 
and total dosage of drug 
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Oqcc UKStboU b obUionL it b euQy pro- 
kngni b) ciufi {nctlooal m}?ctkms wbcn 
o«dcd, tad wf tu\T a setup cocnpandJc to 
tht Qoc erbtlng viira etl>er b gt'ren by ll* 
open drop roetixl or when peutolh*! •odJom 
b xtven b> the frtctkmal dose intravextous 
tnxiokjue. Ai the vmtheib begins to wear 
o£f It b >0 mdkated by the ftet that the lo 
tesdnes become ktt cootracled, the abdotoJ- 
oal mosdes grow more tense:, ai^ the patieot 
CDcnphLins of abdominal duromfort or pab. 
Just as we would add more ether trader siiaQar 
dreomsUaces to prodoce rdantlon during 
bihaladoo aoeitheria, when this occurs duriag 
conrinuous cpmal arttstheaia we gh'e a small 
additioaai dose of tio%Txarin osually 50 mlBi- 
giama Wc ha« noted that It takes approri 
mately 90 seconds for this added doae to exert 
its fofi effect We now girt these addftlooai 


doses, b kio^ operative ptocednret, at f»Wy 
regular aatiopat^ btervu (osaiDy every 30 
to 40 minutes; and are provided wl^ anhitcr 
nipted ideal operating cooditawi throughoct 
the operaliou 

Pmpenlnt meditaim \\t consider the 
pmperatirt medkatiem to be of great ha- 
portaace. On the evrolng before operatfcio 
the patient recehr* 3 grains of Dcmhat^ 
Three hours before opemticin the patfcnt b 
given I sccood dose of 3 grabs of nendwtsl by 
mouth. One hour before operatloo a hyp^ 
dennlc of K laorphbe and i/iw grab 
of scopolamiDe fa ghm If the sedat tw U 1^ 
sufficient, }4 grab of morphine fa given 
traTCDOosly or hypodermladly as often ss fa 
necesory daring the operation 
proper sedation the patients are qartd the 
njifScasantnJctaoricssonierimcsacaajpMT^ 
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such an expenence Most of them sleep 
throughout the operative penod and after- 
ward for many hours 

Durmg long and difficult procedures an 
mtravenous mjecUon of 10 per cent glucose 
solution IS given via a vem m the leg These 
patients also receive a blood transfusion at the 
end of operation if it is mdicated We make 
an effort to prevent and combat shock rather 
than wait until its onset before treatment is 
begun 

ANALYSIS OF CASES 

We are presentmg a report on the first 1,000 
cases m which this method has been used 
The operations m this senes mclude 970 below 
the abdominal diaphragm and 30 above it 
In only a smgle case of the latter group was 
there a supplementary anesthetic used and 
that in a case of uncontrolled cough durmg 
the course of a pulmonary lobectomy In this 
case cyclopropane was used during the stage 
in which tuggmg on the bronchus precipitated 
the cough Sensory anesthesia m Hus case was 
at the level of the hyoid bone In aU of the 
other cases the operation wsis begun and fin- 
ished under spmd anesthesia, and no general 
or other anesthetizmg agent was used 
Age The average age for this group was 
37 2 years The oldest patient was 83 years 
old and the youngest was 7 years of age We 
did an appendectomy on ffie latter and a leg 
amputation on the former Younger children 
do not give satisfactory co-operation to per- 
mit the extensive use of spmal anesthesia in 
that age group (under 7 years) 

Length of operation The average length of 
the operations m this senes was 50 4 mmutes 
A total gastrectomj required 215 mmutes (3 
hours and 35 minutes The shortest procedure 
took only about 2 minutes for the incision and 
drainage of an abscess One of our colleagues 
reported using this method to produce satis- 
factorj' anesthesia durmg the entire course of 
a gastrectomy requinng 6 hours 
Dosage lor these 1,000 cases the average 
total dose of novocain was 219 9 milligrams 
In tlie operations done abox'e the diaphragm 
the dosage w as much larger than the general 
a\erage, being 445 milligrams This high fig- 
ure influences the total percentage consider- 
ably for It lb seen that m the remaming 970 


cases the average total dosage was only 18 1 
milhgrams of novocam The average number 
of mjections was 24 It is mterestmg to com- 
pare the average total dose of the first 500 
cases which was 242 milbgrams with that of 
the second 500 cases which was ig8 m i l li- 
grams We feel that this reduction m amount 
of total dose is due to our increased expen- 
ence The largest dose given to any one pa- 
tient was 2,200 milli grams This patient had 
had an earher operation m which she required 
1,800 milli grams of novocam to produce anes- 
thesia This would mdicate an individual 
tolerance and points out, too, that the dose 
in any given case is enough The smallest 
dose was 20 milhgrams of novocam for ampu- 
tation of a toe 

We have used vanous dilutions from i per 
cent to 10 per cent solutions of novocam We 
have obtained best results from using a 5 per 
cent solution of novocam At times we have 
used previously prepared solutions of novo- 
cam m distilled water and while anesthesia 
was obtamed the results were not always as 
satisfactory as when the solutions of novocam 
crystals m spmal flmd were used In thoracic 
surgical procedures we generally employ a 
dilution of I to 3 per cent This will be dis- 
cussed more completely m a later paper 

Effect on blood pressure The average sys- 
tolic blood pressure at the beginning of opera- 
tion for this senes was 125 9 millimeters of 
mercury The average S3'^stolic pressure at 
the end of operation was 113 9 millimeters of 
mercury This indicates that there was an 
average fall m systolic blood pressure of only 
12 pomts The blood pressure was recorded 
every 5 minutes of the operation It was noted 
that soon after the patient received the pre- 
liminary injection of ephednne sulfate and 
novocam used to anesthetize the skm and 
support the blood pressure, there uas a gen- 
eral elevation of the blood pressure but after 
the operation was m progress, the pressure had 
a tendencj’’ to become constant or to fall be- 
lois that at the onset The average high blood 
pressure vas 1299 The axerage lov was 
103 4 A woman operated upon for a strangu- 
lated hernia had a blood pressure of 240 at 
the begmnmg and 170 at the end of operation 
She received 1 50 milligrams of no\ ocam m 2 
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ki}ectkiiu. In se%’er*l Imtince* the Uood 
pruMjre IcB to a sjitobc of 40 mllUiDeten of 
rocmiry A\e nr^ luc \t5oconrtnctor* In 
tbe« cwMlitiom but h*T« found that vcno- 
or blood tr»n^u«)n afford* the bat 
relief Mo»t of these patlenli leaw the opcrat 
ing room In good coition Tho ha>'C«dr) 
akin and a full paUe of good qualit} 

Mprbiduy IJeodjuke This u a difficult 
thing to understand and hard to explain. 
Id cases of the most aunple nature ire hare 
had this complaint Some patients subjected 
to longer operations had no aubsequent head- 
ache Om uKidence of headache after ^ilnal 
anotboia u per cent irfaich appWl 
malri) corresponds to the inadence aeen tw 
the former imgle injection method- We call 
attention to the fact that rre bad ijocDusecu 
Uve casa in which there were no pottopeTati\T 
headaches. In most irutsnrrs this compUmt 
is tfUei'ed bj the nse of a^ilrin or bv lowering 
the bead of the patient 

Unnart There U no greater inch 

dence of unnary menUem with thb method 
than with the ordlnaiy method of iphial aoes- 
theaU. Our inddenoe of onnacy tetentibn 
was J4 per cent In some of our plaatlc or 
pelN-x operations we huerted an lodwelUag 
catheter for the first few postopcostive dajw 
so that these patioitJ do oat enter into our 
ftaUstKX 

Fuimffmry There were cases of pul 
roooary *arapUcatioQa, ta of theac were broo- 
ebopoeumenua, g were Ubar poeumoola, 4 
were atefectuu, and * were pabnonao em 
bobsm 

\ fmjwf There were no motor or acnsoiy 
dutarbancea. no otmiol nerve palsie* or other 
aeorokjclcal pbeoonjraa. A nDrober of these 
patients ha "e been observed for more than s 
jear*. 

There were 47 dalhs amemg tins 
seriaof i oooca3es,iiiakingthegroe»inorullt)r 
of 4 7 F>er cent The average Ume that elapsed 
bctwieen opcralioii and dath was 6 0 days. 
In none of these deaths do we bcUere that the 
anathesia was a contributing factor Of the 
47 who dW 14 were suffering with mahgtiant 
growths. There were 9 deaths from diffuse 
perilotulis Ansemg the rem a J r tmg factor* 
causing death w er e pulmonary cardiac, and 


renal condition*. From several other* aib| 
this method we are Wormed of 
more than tpoo additlooal casa In which mn - 
tinoDus spinal aocsthesu wa* used Tiew 
added to our sena make a known total of 
more than t/xn cases. There has not been a 
death reported from the use of awtlntiMi 
spfoai anathesia. 

Table I is an outline of the 1000 cua la 
this senes. 


TABUS L— OtmJKE OT j,000 CAIO DCKE 
tryuct coKTOCTOUi snwu. AKtsrncm 


OaWLfiSfiUfdisal cncnlkaa 
aad teles 



AMceascMriscsl 
Otauinc 0T«T>ttwi» 

tysoUcs 

rrortoloclc a y m o jea 
CvewTuakr epwuke* 
Thtntie epawdimt 
OnhcMSc cp*T»xia« 
^boOsMBOi cfwndm 


Ca*tK4sUfdMJ 


%iAunlpttTtr*smrf»oi 


t tai w i Uetdxif gaunt cSrrr 

CVaujWi^wristruiy 
Biriwr caraooBM 

lUc^ kMd peaenM 
SsfaHO) tmjut— j’ t»i 
(Meepuatmir 
Obswi pcrlMUC OlOT 
acMn ptTt<nt«d gaunt 
w o o am 

\xmtia apmlaam 
KffKiiikctasT 
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TABLE L — ConilHMtd 


TABLE L — Ccntlukid 


“C-tr. 


Bkpo' WfonlJcQ ol uorats] 
F«l|nrUlacLcrf toonclml tubertakdii 


Rl|jU (monl cabolKtcw; 

Tboncic oftcndm 
lUtWooaf ooad 
Aklcfkc t^cnnptuty m ft>f» 
ftMtdor tBxKDpktt]' Mcttf*- 
PoMtrfcr Uonofiintj todaUf* 
pMtdcr thw c o f ia at y ^ (Up 
pMUnx ihocamptact^r cttp 


D ol haa (rf taraunHl 

BSdmi ol ttuxae Uc 

EadiiM Isuraal (euteur etrtflap. 


'=-lr,. 


F j cWow d bcmn ti»oo» o( tef. t 

EwWkn td t B C tyx 

AuBtUfaB ft laid-^Ucfa j 

oftn^cn 5 

BskIt cf rrlartniice t 

laA i fw «ad dulajip of d a cu i i 

Liptctwy tsd TOitnl Wrakvttia^iT 

SUUUABT 

I We arc reportioj 1,000 *iapc»l ce« 
la which opcntloo wu do« under contimrab 
spinal ancstbeaU. 

1 We have dlacusaed tbe tedmlqtke eta- 
plovrd In Uie ok of tbl* method a^ htve 
pmented aoine of the fmportaot obaerratkca 
m thb •eriea. 

j We wuh to raplusizt the Mfctj ud 
contronAUUu of thi* method 
4. We fetf that the mortidlty and owr 
tality can be lowmd by the o* of oMttlflciDW 
^dnal aoesthoi*. 
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F or years the question of whether the 
cervix should be removed along with 
the fundus m performance of supra- 
vaginal hysterectomy has created much 
discussion Even among those surgeons who 
advocate total hysterectomy the technique in 
performing this operation is noticeably vari- 
able and each method has its own adherents 
who hold certain fixed opinions as to the results 
This paper is based on a group of 2,684 
cases observed consecutively at the Mayo 
Clinic from 1935 to 1939, inclusive, m 
which operation was performed for bemgn 
conditions of the uterus In 1,920 cases the 
surgical procedure was total hysterectomy and 
in 764, subtotal hysterectomy Further sub- 
division was made into several classes, the 
patients who had similar physical hazards— 
obesity, anemia, and so forth— were placed m 
separate groups and these groups were ana- 


is considered is founded on the possible devel- 
opment of disease in the retamed cervical 
stump subsequent to subtotal hysterectomy 
It IS true that in some hands few complications 
occur in the cervical stump after subtotal 
hysterectomy, whereas in other hands a long 
list of pathological changes takes place, 
making removal of the residual stump at the 
time of operation the procedure of choice As 
to the occurrence of carcinoma in the retained 
cervical stump, we have little to add Dunng 
the 5 year penod (1935 to 1939 inclusive) in 
which the two types of operation were per- 
formed in the groups ated, carcinoma of the 
cervix did not arise in any of the 764 cases m 
which subtotal hysterectomy was performed 
Follow'-up reports w-ere not received from the 
patients dunng the 18 months previous to the 
w’ritmg of this paper and the future cannot be 
foretold, however, from msurance tables it is 


lyzcd for the occurrence of complications that 
arose m each The object of the study was to 
detect an)' relation of cause and effect that 
may exist between certain physical hazards or 
the t)'pe of operation and the nature of post- 
operative complication The most reliable 
figures are those that were obtained after 
elimination of all c.ases m which an) ti-pe of 
ph)sical disability had been present In the 
remaining cases the surgical risk was mini- 
mized bv the excellent condition of the patients, 
so that in this group the onl) know-n i anablc 
w'as the U-pc of operation performed Of these 


known that 2 5 per cent of deaths among 
w'omen are due to caranoma of the uterus 
The ratio of caremoma of the cervix to car- 
emoma of the uterus in cases treated at the 
Mayo Clinic is roughl) 31 It is apparent 
that m all probabiht)' caremoma will develop 
in the retained cenneal stump m approxi- 
mately 2 per cent of the cases m this group 
Black reported several groups of patients 
who had caremoma of the ceiwax From 2 i 
per cent to 8 i per cent of the caranomas had 
dci eloped m retamed cemcal stumps after 
subtotal sterectom) Although these figures 

r1r» r»rkf ntTrvrri ^ 


1,497 patients there were 1,034 who had total do not afford a due to the actual madenr^ f 

h) sterectom) and 463 who had subtotal caranoma ansmg m the stumn thni H ^ 
h) sterectom) sent forccfull) the fact that malignant Sance 

EVALUATION OF THE Tw 0 TYPES OF occum ui thc retained ccn-ical stump subse- 

OPEiumoN b^stercctomv ^Benign 

tumors so rarel) anse m the cemni t ^ 
The basic rea<=on for different opinions as to that the possibihU of their Z i 
the best t\-pe of operation when h\stereclom\ hardh justifies remmal of the stum^ 

Irum the Dm^on of SurKCr> Tlie M3\o Foundation and J^^^IS VmOng I,Soo CaScS in whlch oiihtnfni 

The Maj-o cunic, h\ sterectom\ was performed Hi ^ subtotal 

"™'^tl\amsobserxcd 
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only a cues of benign tomors of tbe ccrvfcnl 
stump fofkrwfng the opcnUion. 

RiWKFir tod Bencirt (3) In work on ctt 
Itin t\-pcs of inlis, dcroonstrsteri ileBnhel) 
that the ctTvIjt 15 I persistent focus of fnfec 
lion. It hu bem swim also that a catruf 
rdatkwuhfp eoits betwee n InfectKra of the 
cerm and Htraaer’i ulcer Alt^ogh It can- 
not be stated that In evers case of Iritis ot of 
Htmiter s nicer the disease 1* due to an infected 
ccrvkal stump It b knovi} rhat tKU rristian- 
ship can exbt and that in certais casea re- 
mjjkabk cures have been obtained by exosion 
0/ the infected ce r vi x. 

e beiifve that ercry patient presenting a 
diseased cemr in assoaotwn wfth other 
uterine coodItioQS requiring hvatercctoms 
sbonid haNt a total hjiterectom} Thb belief 
b based on the fact that gj per cent of car 
dnomaa of the cervox anse from erosioa and 
chrtmiccen’iatb. Canterbatioa of tbe cervix 
does not ai a role remove aQ gtandd^eariog 
tbsua, Bor does it rexKr\'e the epftbehtan from 
the pordo rtglnaUi which b frequoiUy tbe 
prunarr focos of cotkeI csncff Iherefore, 
u a fubscltute for total hysterectomy applt 
cation of caaterj to cerrix b a poor secona. 

Stcriteal rtnlU To determhie srfalch type of 
opentue was more aatisfactorr from the 
surgical itaodpoint we noted aQ or tbe caaes In 
wfa^ furgkal Dmeedore on the csrlz or in 
tbe vagina] vault was required subsequent to 
subtotal hy stere cto my or to total hysterec 
lomy In t cases In which subtotal hysterec 
tomy had been carrwd out prolapse developed 
whl^ required eirision of the cervical stump 
and a plastic vagmal opentioo Prolapse of 
the vaginal vault did not occur In any case to 
the group In whkh total hysterecterm) had 
been petwraed The type secondary pro- 
cedure most comnwnl) required on the err 
vHcal stamp was the KJpUcation of cautery for 
chronic o-mdtb. The secondary procedu/e 
roost commonly emplored among tbe group In 
which total hyatcrectomv had bw done was 
muoTal of a \-aginal polvp In rooat instances 
ntuated at the point wbm tbe aginal wall 
was everted at the time of the prunary surgical 
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surgical procedures after subtotal hysterec 
tooiy was almost twice as high as after tctil 
bysterectomr (Table I) 

Among the i oro patienU who had bem 
subjected to total hj^erectcmiv It was mr 
prbing that during the 5 ^Tar nenod of otm 
ration prolansc of the \-aginsJ vault dad net 
occur Farther to Investlgite Urn point ae 
examined the records of all cases ui which 
operation for vaginal prolapse had been per 
/onofd denog the same 5 yetc period (1555 to 
J9i9 bdoslve) la only i case had t^ 
hjalerectonn been per f acmed there were 13 
cases of pnAapsed cervical stump. Tbs In- 
tercfUng point about these cases b that In the 
majoritv neariv to ytata elapsed between tie 
onginal operation and the return foe the 
seomdaiy procedure On thb faasb, vagmal 
prolapae among the group reported in tlu 
paper will not become evidat for several 
y-cara. Thas thne element s ee ms reasooaUe 
when the twrina] atrophy reUxatloo, tad 
obesity that occur among most women from 
40 to te Iran of age are cemsidered. Insoper 
cent of the mars prolapsed cerricsl stomp, 
the prolapse was before suipcal iflCer 

vtntion and re m ned shortly aflerianL The 
results in thb small group emphasbe the 
advbahihty of performing an aiaodatcd 
vagmal fdai^operaboD in such cases If lelai 
atJon b present at time the uterus b removed. 

crmflHsiins Among the 
gro u p of patientj whj were eicrilcai «o}ecU 
lor operation the compCcatlona were dasdSed 
as foBowa (i) postope ra tive lateitiiul oh- 
struction, (x) portopetatrve hernias, (3) f»orir 
healed woun^ (4) parodtb aod (5) 
roonaiy iT*T'pt(f»ftnTn- The Incidence of esch 

type of comjiicatkm was about the same alter 

total hvstercctony as aftei subtotal hjutew 
tomv There was not any itallstkaHy ripm 
cant (hflermcr In lotSdeoce of these cocnpBa 
tbns among 1^197 cases in which the ootv 
known variable was tbe type of byiteTectomy 
petforroed. . 

The one ouUtandiBg cxceptkiD to the 0^ 
denoe of postopefatl\-e compUcaticKU was 0^ 
served after total hj-sterectoiny In * * 

1 OJ4 fa which total hvxterectotny 
formed there developed postoperative Ue^ 

that required actiiT treatmeol for coBimi. JQ 
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TABLE I —INCIDENCE OF SECONDARY 
PROCEDURES CASES OF LEAST RISK 

Second 


Trocctlure 

Cases 

operation 

required 

Per 

cent 

Total hysterectomy 

1034 

12 

I 2 

SubtotiJ hysterectomy 

463 

II 

2 38 

Total 

1497 

23 

I 5 


TABLE n —DIFFERENCE IN MORTALITY 
RATES ENTIRE GROUP 


Procedure 

Cases 

Hospital 

deaths 

Per 

cent 

Total hysterectomy 

1920 

IS 

0 78 

Subtotal hjrsterectomy 

764 

8 

I 04 

Entire group 

2684 

23 

0 85 


practically every case the bleeding was from 
the everted vagmal mucosa In the 463 cases 
in which subtotal hysterectomy was performed 
postoperative hemorrhage did not take place 
The vagmal wall is not cut m carrying out 
subtotal hysterectomy, consequently, the pos- 
sibihty of hemorrhage from this site does not 
anse 

In a previous paper (4) we stated that the 
mcidence of pulmonary emboh is higher after 
subtotal hysterectomy than after total hyster- 
ectomy The explanation of this difference 
probably is related to the engorgement of the 
IjTnphatic channels from the retained cervical 
stump and to the assoaated secondary throm- 
bosis m the veins of the broad ligament 
Similarly, we demonstrated (4) that the inci- 
dence of thrombophlebitis is higher after sub- 
total than after total hysterectomy 

On the other hand we showed (4) that the 
incidence of unnary comphcations following 
total hysterectomy is higher than that follow- 
ing subtotal hysterectomy This vanation is 
due to the fact that the dissection of the 
bladder required m total hysterectomy is 
wider than m subtotal hysterectomy and 
therefore causes greater trauma and possibly 
more damage to sympathetic nerve fibers, re- 
sulting m temporary unnary retention which 
necessitates cathetenzation for relief The 
mcidence of vesical mfection is parallel to the 
number of catheterizations, and consequently 
IS higher after total hysterectomy than after 
the subtotal procedure 

In an earlier paper we demonstrated (4) 
that the mortality rate in the presence of 
pehne infection followmg total hysterectomy 
IS much higher than follmvmg subtotal h3fster- 
ectomy The reason for this apparent fact is 
not definitely known 

T}pc of convalescence Much has been said 
regarding convalescence after total or sub- 
total hysterectomy The question of which 
pc of operation carries the least postopera- 


tive reaction has been argued m both direc- 
tions In order to satisfy our oivn minds on 
these pomts we selected 458 consecutive un- 
compheated cases m which hysterectomy had 
been performed dunng a smgle year Three 
himdred and forty-eight of the patients had 
total hysterectomy and no had subtotal 
hysterectomy In each case record was kept as 
to (i) the highest peak of fever reached post- 
operatively, (2) the number of days the tem- 
perature remamed at 100 degrees F (37 8° C ) 
or was higher, and (3) the length of the pa- 
tient’s stay m the hospital In each regard 
there was a shght, though defimte, difference 
in favor of subtotal hysterectomy For any 
given number of the patients who had total 
hysterectomy, the fever reached a peak from 
o 5 to o 75 degrees F higher than for the same 
number who had subtotal hysterectomy In 
regard to the duration of fever higher than 
100 degrees F (37 8°C ) recordmgs m com- 
parable groups revealed that m the cases in 
which total hysterectomy was done there was 
roughly a half day more of fever than when 
subtotal hysterectomy was performed The 
postoperative Stay m hospital was a third of a 
day longer for patients who had total hyster- 
ectomy than for those who had subtotal 
The number of cases here presented seems 
adequate to afford a defimte deduction as to 
the postoperative reaction of patients to these 
two types of operation Bejmnd question, in 
comparable cases the operation of total ab- 
dominal hysterectomy is assoaated ivith a 
sharper and more prolonged reaction than is 
subtotal hysterectomy 

Mortality The foregoing statement sug- 
gests that the mortahty rate should be higher 
in the group of patients vho are subjected to 
total hysterectomy An anal3'sis of the hospi- 
tal deaths, however, does not substantiate 
this assumption Table II demonstrates that 
the mortaliH rate followmg total h%stcrec- 
tomy is o 26 per cent lower than that follow mg 
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TABL* tII.--Dir7Xai2rCE Df UOnAlXTT 
ILATZA CASES 07 LEAST SOT 



T*t»l hT*ttrecl«Dy M t 

hy U wfctoaj’ ^ 

•ubtoUl InTtmctoiQ) This S^^ore oa 
more slgrtlfioafe whita It I* Kren the 
mortalitj rate for the entire grcKqD h onhr oils 
per cent- liVTien onW the paticnU who were 
exceHrot tubjecU for operaboo are conald 
cTtd, the diflerence fa even more pnxMTODced 
Table III Indicated a mortality ra\e o6S per 
cent lower for the groap In whIA total hjtter 
ectomN was performed. 

Ferftcmitfa remaiot the caiae of death most 
cotmacnd) cnamntered. Thlrteoi of the 13 
hospital deaths were due to tlus compUcation. 
Four deathi were caused bj pulmanary OB' 
boll, 2 b\ broQchopoeamoma ar>d 1 eadi b\ 
(i) acute oephritia, (i) shock (j> atdectaats, 
and u) poatoperati« hetnorrha^ 

Kme of the 13 deaths from pentonJtfa 
occurred in the group of paUenis who bad 
total hystere c t omy The remainlaf 4 M 
lowed subtotal hysterectoto) The induce 
was practkaBr the same for the two t^pes of 
procrdurev 9 m x 910, or 046 per cent, for the 
tonaer ty^ and 4 in 764, or a5} per cent for 
the latter 

From these Sgures it would seem that nd 
ther operation offers 1 differeaa In the possi- 
bility of subsequent dcrekipnient of fatal 
perilooitls. HowrvTr u we demonstrated 
previously among those patieots who present 
rvidezice of Infecboo at the tone of nugicst 
Interveotloa the mortality rate fa dcfiiuteli 
higher foUoaring total hj’sterectom) than fol 
lowing subtotal hjwterectotnj For this group 
of paUrats, therefore the operatloo of dwKe 
fa subtotal b>-steTectDmy 

tmoLUT 

In a renew of » 684 consecutfre cases In 
srhfch abdominal bjwterectomr was perfonaed 
for berugn coodrtnni, anilj-ii was made of 
the postoperatlvT compbcatloos and of the 
rettlttobtained Of the iMs P^tfeota, i,9«> 


were subjected to total hysterectomy and 7*4 
to snbtotal hvstcrectomy 
Total abdominal h^-stertttcuny fa fairurd 
bj” the following cotmdeiations (i) The ccr 
via as a poaaHJe ■rorce of subsetruent imSy 
nant chaa« fa eliminated (r) The cervix as a 
focus of Infection fa removed completely 
(s) A more stable Ysgioal vault fa obtsired 
and sccoodai) apcritii^ are obviated, (tjlhe 
inddeccr of poitoperatjvt pulnxmary nabcE 
and postoperative thrombophlebftfa Is lover 
(s) mortality rate fa kirer 
Subtotal hysterectotm also fa favored by 
various consfdcratfcna (t) The postopeadvr 
reaction of the patient fa \a» marked, (a) The 
inddcDCX of urinary coropBcalxm fa lower 
(3) There IS not any darigtr of secondary 
heinorrhagt from the vaginal vaulL (4) la 
cases In which iafectwn fa p res e n t at the 
time of surgical Intenmtlon the m o r ta lity 
rate fa lower 

ccaciusioirt 

Coaparfaoo of the postocerallve ccaaplKa 
tloQS wd the results in the two groups of 
cases fomiihed the basu for our cs^uscca. 

r The eliimoatkm of the cervix u a soorre 
of tubaeqorat trouble and the losrer mortiB^ 
rate axsodated with lU removal far outwdgh 
an} known compheatioo that may arise sfter 
total abdomlnil hyitmctnmy 
s Except for In which infedioa fa 
present at the rime of operaiioo total byster 
ectomy ■pparently fa tte operatfco of cboict 
when sur^^ removal of the atenu for benlin 
condhloiu is indicated. 

3. The lecondary bouMthage from the 
vaginal vault and the increased urinary ena- 
plkations which follow total hysferectooiy 
tunaJly respond ntfafactorily to tfpeopriste 
treatment 

tmXEsCES 

ifrti-r^ atuarr E Sare Ofosc. A CttL, >SJa 
V A*, j ot^ * Criwc, »w(>. j" 
f. O^wxuxa, t 5 S«fi Oywe * Ca*> »SJ"' t®" 

4 toemls*, V S od UcCivvj^ D t, 1 C»- 

piitiyh »4 dsls. 



A STUDY OF THE MECHANICS OF BILE FLOW 
HI Responses to Pharmacological Stimuli 
DONALD D KOZOLL, M D , and H NECHELES, M D , Ph D , Chicago, Illinois 


I N an earlier paper (12) we have described 
the method of simultaneously observmg 
the effects of those structures we con- 
sidered most important in controllmg the 
flow of bile In that commumcation we also 
reported our observations on the influence of 
physiological mtravenous solutions upon these 
structures In a subsequent report (13) we 
described the effects of instillation of vanous 
solutions mto the duodenum In the present 
paper we wish to present the results of stimu- 
latmg the gaU bladder, sphmcter of Oddi, and 
the duodenum with pharmacological agents 
introduced intravenously The experimental 
technique is identical to that used in the two 
reports mentioned 

Adrenahn was mjected mtravenously four- 
teen times mto 12 dogs, o i cubic centimeter 
of a I 1000 solution was the usual dose The 
variabihty m the response of the gall bladder 
to adrenalm has been recognized m the liter- 
ature and our results on the effect of adrenalin 
on the sphmcter and duodenum, in addition, 
illustrate a similar variable effect In a num- 
ber of animals the response of the sphincter 
was diphasic, 1 e , an initial decrease of its tone 
was followed by a secondary nse In the duo- 
denum the effect was one of a transitoiy^ inhi- 
bition of activity and decrease m tonus, fol- 
lowed by a nse in tonus and motihty con- 
comitant to the secondary' nse m sphinctenc 
resistance The degree of response vaned 
among different dogs, and m some the only 
effect seen was the nse in sphinctenc and duo- 
denal tone In the latter group the gall blad- 
der showed a relaxation but no change in mo- 
tility In one animal the drop in sphmctenc 
resistance far exceeded the subsequent nse 
above normal and at the same time the gall 
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bladder contracted mstead of relaxing as was 
more commonly observed Lueth (15) has 
drawn attention to the fact that the effect of 
adrenahn on the sphmcter vanes with dosage 

The use of another member of the adrenahn 
group, epinme (02 c c of a i 100 solution 
mtravenously) gave similar vanable results 
(Fig 3) With this latter drug the gall 
bladder showed contractions more frequently 
than with adrenahn Ephedrme gave re- 
sponses m no respect different from those of 
adrenalm and epmine 

Propradnne hydrochlonde mjected mtra- 
venously m 20 milhgram doses gave similar 
but less marked results in the mdixndual ani- 
mal The charactenstic nse m blood pressure 
following mtravenous mjections of medium 
doses of adrenahn and epinme was usually 
followed by a subsequent drop below normal, 
this secondary drop was absent m the case of 
ephedrme and propradnne 

The effect of adrenalm was dimimshed but 
not abohshed by a previous mjection of 
trasentm or of atropine It may be of signifi- 
cance that the same animal usually responded 
m a uniform manner to any of these adrenergic 
drugs used This would imply that another 
explanation of the vanable responses to injec- 
tions of sympathomimetic drugs may he m the 
individual response to stimulation of the 
autonormc system 

Houssay and Rubio found that the svmpa- 
thomimetic drugs relaxed the isolated, per- 
fused gall bladder, adrenalm being more 
effective than ephedrme After atropine, 
these drugs still had the same effect Other 
literature is qmte contradictor^^ Some (i) 
desenbe contraction of the gall bladder on 
direct application of adrenahn Some desenbe 
a diphasic (i) or tnphasic (27) response with 
large mtravenous doses Necheles found con- 
traction of the gall bladder m normal unanes- 
thetized dogs (19) 
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Fig 3 At I, a recurrent diphasic response of the sphincter of epinine given intra- 
vcnous'j, Mas seen Note, that a fall of sphincter pressure was followed by a rise 
above normal An elevated sphincter pressure persisted e\en when the duodenum 
had relaxed from its recurrent giastic contractions The gall bladder showed a marked 
prolonged tome contraction This animal regionded in a similar manner to adrtnahn 
and propradnne At a, mtravenous prostigmme, produced several recumng sphmeter 
spasms which preceded and persisted long after the duodenum had relaxed from a pro- 
longed spasm Gall bladder show ed no significant changes At j, intravenous codeme, 
produced a marked immediate spasm of sphincter and duodenum No effect on gall 
bladder 


creases m sphincter pressure and duodenal 
tone due to acetylcholine Sandbloom, Voet- 
glin, and Ivy attnbute any gall-bladder con- 
tractions with this drug to changes in hver 
volume 

Prostigmme m o 2 to o 25 milligram doses 
intravenously was effective m every case of 12 
aramals m produang a marked sphinctenc 
and duodenal spasm and usually no effect on 
the gall bladder (Figs i and 3) Under the 
influence of prostigmme, we have frequently 
seen the sphincter relax in the midst of a pro- 
longed duodenal spasm, and vice versa (Figs 
I and 3) We have had occasion to refer to 
this mdependent activity of these two struc- 
tures under other conditions m our previous 
pubhcations (12, 13) No sigmflcant increase 
in the tonus or motility of the gall bladder was 
observed In one atropmized animal prostig- 
mme was completely without effect (Fig 4) 
Our results witii this drug are compatible with 
the reports of others usmg physostigmine (3, 
S. 14) 

Pflocarpme o 5 to i mflhgram mtravenous- 
ly, produced marked gall-bladder contractions 


and a simultaneous nse m sphmctenc pressure 
and duodenal tone in every one of the 8 cases 
m which it was used (Fig 6) A 25 miUigram 
dose of trasentin abruptly abohshed the tonic 
contraction of the gall bladder produced by 
pilocarpine in one dog The ability of pilocar- 
pine to contract the gall bladder is generally 
recognized (3, ii, 14, 22, 27, 29), but its in- 
ability to evacuate the gaU bladder is attrib- 
uted to the sphmctenc spasm which occurs at 
the same time (5, 9, 29) 

Five milhgrams of a secretm-cholecysto- 
kmm preparation was mjected mtravenously 
8 times m 7 animals In each instance an im- 
mediate tonic contraction of the gaU bladder 
and duodenum followed (Fig 2) This is m 
agreement with previous work (2, 8, 10, 26) 
After an mterval of several mmutes an m- 
crease m sphmctenc resistance occurred, dur- 
mg this mterval we beheve effective gall- 
bladder evacuation can occur (Fig 2) The 
tonic contraction of the gall bladder was con- 
siderable and persisted for 20 or more mm- 
utes, long after duodenal or sphmeter spasm 
had subsided The dose of secretm-cholecys- 
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The response of the sphincter and duo- 
denum to papavenne m 8 to 15 milligram 
doses, mtravenously, showed considerable 
variation In 5 of 10 cases there was an imtial 
relaxation followed by a subsequent rise to 
or above normal (Fig 5) , m others, spasm of 
sphmcter and duodenum were a dominant 
effect (Fig i) In every mstance that papa- 
venne had an effect on the gall bladder, it was 
one of moderate relaxation (Figs i and 5) 
Papavenne produced relaxation of a tonic con- 
traction of the gall bladder produced by 
cholecystokinm m 2 dogs This relaxmg effect 
of papavenne on the gall bladder has been ob- 
served by others (9, 18) 

Four to 8 milligrams of codeme produced 
marked mcreases m sphmctenc tone and duo- 
denal peristalsis m every case m which it was 
employed (Figs i and 3) The effect was 
immediate and did not appear to mfluence the 
gall bladder Previous mjechons of atropme 
and trasentm reduced or abolished the effect 
of codeme (Figs 4 and 6) The literature is 
replete with accounts of the spastic effect of 
opiates on all smooth muscle (7, 23, 24) Al- 
though no specific information is available on 
the mfluence of codeme on the gall bladder, a 
closely related alkaloid morphine is thought 
to be without really significant effect (8, 14, 

17, 27) 

Atropine, o 2 to o 3 milhgram mtravenously 
abohshed the tonus rhythm of the sphmcter 
as well as duodenal motihty The depressant 
action of atropme on mtestmal activity is well 
known (6, 15, 24) The small doses employed 
of this drug did not actually lower intramureil 
pressure, but rather inhibited the occurrence 
of spasms The same doses of the drug were 
without effect on the gaU bladder other than 
a slight decrease m tonus rhythm 
Vanous agents, of known ability to produce 
spasms of the sphmcter and duodenum, were 
given after atropimzation with the followmg 
results Atropme was ineffective in abohshing 
the spasm of the sphmcter and duodenum 
produced by gastric juice mtroduced into the 
duodenum, of intravenous adrenalm, and of 
intravenous hypertonic salme (Fig 4) The 
effect of prostigmme (Fig 4) and of normal 
saline mtravenously (Fig 4) was abohshed 
and the effect of codeme (Fig 4) was either 



Fig 6 At I, intravenous pilocarpine produced an iimne 
diate tonic contraction of the gall bladder of about 20 mm 
utes duration Simultaneously a moderate mcrease m the 
tonus of the duodenum ensu^ v,ath a similar response of 
the sphmcter after more of an mterval than is usual At 2, 
mtravenous trasentm, a synthetic antispasmodic, produced 
a significant relaxation of all three structures Intraduo 
denal mstdlation of a mixture of egg yolk and cream at j 
produces a contracbon of all three structures despite the 
previous antispasmodic medication Likewise, another 
mjection of trasentm at 4, did not mfluence the effect of a 
secretm-cholecystokmm preparabon injected mtravenously 
at 5 

reduced or completely inhi bited Secretin was 
capable of producmg a moderate gall-bladder 
contraction followmg atropimzation Ivy (9) 
reported that the effect of cholecystokinm on 
the gall bladder was not prevented by atro- 
pme We were not able to confirm the relax- 
ation of the gall bladder with atropme noted 
by many workers (9, 10, ii, 14, 16), although 
we occasionally saw a decreased tonus 
rhythm, however, we used relatively small 
doses of atropme 

Trasentm A had similar effects as atropme, 
m doses of 10 to 25 milhgrams mtravenously 
(Figs 5 and 6) As with atropine, the effects of 
adrenergic drugs were not influenced, nor was 
hypertomc salme, mtraduodenal mstdlation 
of gastnc juice, or egg yolk, or secretm- 
cholecj^stokinm Trasentm relaxed a tome 
contraction of the gaU bladder mduced by 
pdocarpme m one dog The new trasentm A 
preparation which was used did not seem to 
have such pronounced effects on relaxation 
of the gall bladder as trasentm was reported 
to have had (21) 

Pituitnn was adrmnistered intravenous^ to 
3 animals, and m all 3 a moderate gall-bladder 
contraction occurred before a moderate nse in 
sphincter pressure and duodenal spasm, the 
latter followed after an mterval of several 
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minatcA. The contnctko o( the gill blKlder 
lolknriog Intrutnooi luigIciJ pitnhriQ does 
bot compare with that produced b> cholerTi- 
tokinln or pHocaiplne An inltlil deemae 
precedins the nsc of tone of the iphincter and 
doodenom deicribed by lome (5 i5)w»anot 
seen. Gall bladder contractwa with pitmtim 
haa been described by otben (8) 

Decholin ay to 1 cuUc centimeter waa 
Injected intravcnonily into 4 dogt, with vary 
ing reiulti. There wai ao charactemtlc re 
iponae of the iphincter or duodenmn, but the 
gall bladder relaxed in 3 of the 4 anImtU osed. 
The lue of thli drog wu aanciated with a 
maihed increaM— al^t 30 per cent— in the 
Gow of bDe collected from the Kgarie docU. 

A ttrinary extract with N’lioddator proper 
ties ]^atin, was inveitigated Tbedmghaid 
variable effects on Che iphtacter and duo- 
denmn in a normal state of tone but appeared 
to relieve a state of ^lasm of the yh meter 
produced by other rocasure*. 

Nltrogtyoerm and amU nitnte also pro- 
dneed temporary rdaxatioti of 
from a spastic state. Theoph^'Qioe bad no 
significant 

Ex^menU #* Anua svhjecU PatlenU 
that had been subjected to cholecvatectoiay 
and common duct oralnage were utuiaed after 
biliaiy drainage had be en establisbed and the 
patient recoToed from the operatioa. Similar 
to the procedure of DoubO^ and Colp and 
Walters et al the commoa duct was perfused 
with saUnc solution and connected to an oH- 
caibon tetrachloride manometer whkb ac 
cnratciy indicated ChemtitancBof theiphliic 
ter of Oddi to the flow of petfoskra. Varioos 
drugs were admlmstered injection, orall) 
or admixed to the perfoiioo floi^ It U beyond 
the scope and extent of thh paper to ditcoM 
these re^ts in detail, and th^ win be re- 
ported separately (w) but It may be stated 
that a number of ohserrationi on the dog 
reported, were corroborated on the h um a n . 

AruxYXis or study 

The most Im portant factor in the emptying 
erf the gall bladder ought to be that of reetpeo- 
cal innervation of the gall bladder on the 000 
ride and iphincter and duodenum on the 
other This process hai been described as 


coo tiactiDn of the gall bladder with rimultaoc 
oas rdaiatioQ of the iphincter of Odfl tad 
duodenum. Whether such a reflex „ 
not. It Is apparent that emptjing c/ the nil 
bladder can occur only If during cootraedM 
of thU oipn the iphincter and duodmmn do 
not remain contracted all the time. In other 
words if there Is no ordcti\ reciprocal Inoem 
tioo there lamt be at least teoroofaryperiod* 
of relaxatioo of iphincter and duodenura dor 
mg contractions of the gall bUdd er in order to 
permit a more or less effective emptyfe* of 
that organ. We have anal jied there 
Ities in our expenmeoU and tbererarc cu 
answer the ahovT question The gall Wadde 
may empty dther by redpcocal innemtioo 
or oy ccotraction of the pH bladder during 
temporary relaxation of ^th sphincter and 
doooaum ether waves of duodenal cootroc 
tkms pass over the sphlcu^ leaviag It opeo 
dortog the btervals between waves, or the 
rhythink opening and closing of the ipbinctrr 
contmoes and emptying ra -ai r t b these sah 
mail with a more or less quiet duodenum or 
third, bo thof these possibilities are 
The ocaurace of these enshinadocs caa be 
studied from the EDustr&tkns. For lastaare b 
Figures 1 4 and 6 following the adalaktra 
tioo of setrerin-chojeryatotlnln, a ma ried 
gafl-biadder contraction occurred, which per 
listed for so or more minotea. Altbc^ 
waves of moderuts duodenal contractice are 
nnmedlately Induced, sphincter pressure re- 
mains low enough for a long enough bteml 
against which the gall bladder could effec 
thwly evacuate. 

The eipcTimenti here reported demoaitrale 
that emptying of bfle through the iphlactcr cf 
Oddi and the etnptjmg taecfiinlBn of tb^ 
gaH bladder depend on a aomberof procrtc*, 
the timing aad iatensity of which are the 
determining factors. It U al» demoostralfd 
that reaprocsl Innervation of gall Uaddtf sod 
of the duodenum and ipliiDCteT of Oddi miy 
occur but It is not a necetiary asfumpti* tw 
the emptying reflex ol the g^ bladder It ** 
further evident that a combloatloo of drop 
may offer great pioiribilltrei lor the evnitari 
snbitltution of tire fat meal usually empkrrrt 
fa cholecystography Expenmeots to iitfwrt 
thfi qoeitioQ are fa progress. 
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Fig I The lumen is dilated throughout Mucosal and 
submucosal laj ers shoi\ atrophj ' 

6, appendices showing no evidence of ob- 
struction 

Group I presents a uniformlj'^ dilated lumen 
(Fig i) from the proximal end to the tip The 
changes in the mucosa and submucosa were 
vanable In some these were quite marked, 
showing thinning, dimmution in number and 
length of glands with loss of submucosal 
lymphoid tissue The muscle layers were 
thmned In specimens m which atrophy of 
the layers was present, the mucosa always 
presented the most marked change 

In other specimens the wall was thick with 
hyperplastic Ijmiph folhcles having an oblong 
shape, the long axis being parallel with the 
circumference of the lumen (Fig 2) 

In Group 2 the proximal segments were 
dilated Then there was a variable sized 
lumen to the tip This variation usually oc- 
curred m the midthird (Fig 3) The lumen 
was small, sht-like, the mucosa appearing 
normal and the lymphoid tissue abundant 

^The pholographs arc mounted so that the upper left segment is the 
base of the appendix and the lower right segment is the tip 



Fig 3 The lumen is dilated m the 2 proximal segments, 
sht like m the third and fourth segments, and increasingly 
distended m the fifth, sixth, seventh, and eighth segments 
Lymphoid hyperplasia is present throughout 


Fig 2 The lumen is dilated throughout the first 5 seg 
ments There is hjTierplasia of the lymphoid tissue The 
germinal centers are elongated, their long axis parallel to 
the circumference of the lumen 

Then two or three sections might be encoun- 
tered with areas of luminal dilatation and 
mucosal thinning 

Group 3 show'ed evidence of a vanable 
sized lumen along the appendix (Fig 4) The 
first segments showed a narrow lumen Then 
the lumen was uniformly dilated to the tip, or 
it would show several points of narrowing 
with interdilatation 

Group 4 showed a uniforml}' small lumen 
(Fig 5) with the submucosa markedly thick- 
ened due to a large amount of fibrous tissue 
in the submucosa The mucosal glands, al- 
though decreased in number, were normal in 
size 

Group 5 show'ed partial or complete obhter- 
ation of the lumen (Fig 6) The primary 
change was replacement of mucosa and sub- 
mucosa by a fibrous core, and one showed a 
neurofibroma No conclusive evidence of pre- 
existing mflammation was seen 



Fig 4 The lumen is small in the 2 proximal segments 
mth a markedly thickened w all There is distention m the 
2 distal segments Abundant lymphoid tissue is present m 
the 3 terminal segments 
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Group 6 »iiowed no itructnral s-arUboos 
from the normaL 

^'bcn the himen wai dilated cither uni 
fonnl> or irrcguljri^ with definite atrophic 
In the lavtw ol thr wili (fioupo i 
a atm 3) It wa* thounht that tbeae changes 
were caused b\ accumidartoQ of fecal mate^ 
In the lumen with resultant Increased Intra 
lummarr presiare this accumalacIoQ bung 
due to obstrodion or atony of the appendix. 

Group 4 showed do atrophic changes but 
did show a marked wtatlon in the lumen, sof 
Daent to obstruct partial]) the Interchange of 
fecal material with the caecum, 

The appearance of group 5 suggested that 
It might be an earl) phase of obmerailoo of 
the lumen as seen in group 6 
Groups a and j show hUtologkal ei'idence 
of partial obstruction in the wall due to focal 
hmpboul hi'perplasia. ^ e are uncertain 
whether this is a primar) state or whelber 
acute kinks, due to congeiutal bonds, might 
haiT prevented the lumen from distending at 
these points thus pTe^cntmg an) pressure 
changes from mlralumirurv pressure. 

Group I bowed no site of obstniclkm but 
definite evidence of increased lntra]umlnai> 
pressure It was belkiTd that an ohstrodioa 
could occur at the appendicocecal junction 
aince the appendix enters the cecum at an 
acute angle m most cases \\’hen the angle is 
acute the mucosal fold at the opening (x-mlxT 
of Geriach) is more prominent 

In these sections it was noted that In 
fpearaens In which the Imnen was dilated if 
h-mpboid follicles were pr e sent thex were 
oblong b shape and the long axis of the 
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foQide was parallel to the arcrunfcrence of 
the lometi. This was not true If the lumen 
ires not dilated 

Corornriag these groupa, obstructijo oc 
currtd m ift ol aS or 64 pa amt, ntnfinftaintii 
specimens nrmoxtd sorpcaUr In 3d of 5J or 
6^ per ctnU inflamed speamens raooiTd lur 
gically and b 15 of 49 or 306 per cent 
specimens removed at totow 

la groups I a and 3 of the Doainflifflcd 
qwdmens we belirvT that of the 

p^Timal segments ladiates obstructioQ st 
the appecKhaK>cal juDCtlorL When there was 
evidence of obstmcuoo along the topcadls it 
ooe or more pobti, the structaral variaikm 
was a cotopaAtiie one WhDe tie l)inpfai>ld 
tissue was comparalixTl) abundant and br 
peiplastic b rcUtloo to adjacent dilated se^ 
menu, actoall) the mucosa and htsphoid 
tissue b many cases were normal. t\e there 
fore, believed that extnosK bondi with acute 
Idob rather than true focal lymnboU bjl^r 
plasu nia) ha%T been rt^woslble for thb 
picture 

We arc not prepared to sa) wtrthff 
|)-mphold h)'pcrpUsu ^ « ma) produce sp- 
pcndlccal obstruction 

Bj this method of pothoJogicaJ f . rajnh tt 
tlon we arc of the opinion that the patho^o^^t 
can make a diagnosis of appendiceal obitroc 
tlon 

The third group of appendices studied coo^ 
shted of J5 appendicocecal tegioos reaxn^ 
from srillbom bfants and newborn haw^ 
wbKh had died- \ represeoUtKe poup h 
ibown ID drawings (F^ 7) Ubitrating Ik 
marked \-analioQi ra podtioo and the pre^w* 
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Tig 7 Dn\nng of i6 consccutuc specimens removed at necrops) Numbers i, 5, 6, 7, and ii show both an 
tenor and jwstenor vicvss 


of numerous congenital bands causing distor- 
tion of the appendix The appendix was free 
of bands in onlv 7 cases The variations seen 
here represent almost even U^pe encountered 
surgicallv and arc presented to emphasize the 
extreme distortion at birth 
The role of obstruction in the etiology of 
acute appendicitis has long been recognized 
(5, 7, II, 12, ip 14, 15, 16) Howc\er, when 
one peruses the literature on “chronic appen- 
dicitis,’ c\aluation becomes extremeh difh- 
cult because there is no uniform classification 
which IS followed b\ the clinician and the 
pathologist 

1 he term "chronic appendicitis as gen- 
ir.alK used has ceased to be a disease cntitx 
but rather a catch all’ for those eases not 
showing aclnc mllammation 


In the pathological department at Bellcx ue 
Hospital the following classification has been 
used 

faculc 

I Inflimmalorj ' [nonspecific 

(chronic' 

(specific 


2 Non 

inflamimlorj 


|l\Tnphoid hj-pciail isn 
nbstnicted willi, sclerosis 

(atrnpln etc 

[Kmphoiil li>-])cri)hsn 
, nonohstrvicted 1 sclerosis 

(atrophe cti 


(benipnl 


, Neoplastic 


|ca remold 
fneurolibroma etc 
[malipnant — carcinoma etc 


The term chronic appendicitis is used onh 
when signs of acti\e chronic inflammation are 
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pfe»cnL Tha rcpraeou Icii than 5 per cent 
of all appendices caamlnctL 

ilanj eaplanations lia\T been gi\Tn for the 
cause of pain in the noninflamed appendix. 
Bam, In 1918 reported 7 cases of appendiceal 
disease b difldren aH cured b\ appendectoni} 
m irhich the pathologial dta^nosls wms 
limpboid hyperplasia. 

Sjinmen reported jo cases with dmCUr 


pathological changes and lymptomi slmulat 
log those of mild appendkdtU with cures fol 
losing appendectomy 

Policrw up records show that between 50 and 
80 per cent of the patients m this general 
poop operated upon are cured or mariedly 
improNTd )'et both surgeon aM patholo]^ 
ha\-c been unable to dktinyimh the ofTendmg 
appendices from those which did not give 
sjTaptomi, 

Smee histological e^ddence of disease (s 
ladung one b forced to turn to dbturbances 
In function for an ezplanatioQ of the s}*ii^>- 
tonu. 

In Human PkjHaia/j tn Flint, 1891 thb 
statement appears funebem o( the ap- 
pendix U unknown. Certain recent pbyxl^ 
logical textbooks fall to mentloQ the organ. 
D^or (10) In 1890 advanced the theory that 
the appendix pla>-i a great part In proNnking 
a de^ for defecatioQ Independent of other 
reflexes Ininlved m the act Adami and 
McCrae (10) In 1914 stated It b the amien- 
du that b the hydrostatic agent InitliUing 
perbtalns In the large gut 'Hiesc nIcws have 
not been widel\ accepted and Flint s state- 
ment itDl stands The function of tbe oppeo 
dii B nnknowiL 

Mtbough DO useful function has been es- 
tablished, we do know that It functions as 
part of the large bowel that it b capable of 
tilling and empUmg and that the pcrutalllc 
action B slmilr to that of the large bowel (13) 

Anatomicmll) the appendix vermifonnis 
must be considered as an undc>Tloped cecoriL 
Embf^-olog»calI\ the appendix b a rclrogres- 
sl%-e organ havfeig a relaU\Tlr higher 6o*ek)p- 
ment In the fetus iBw" in the inlant, and must 
be considered merel} as the dbtal portion of 
the cecum (7) 

Differcntiatkm bet w e en cecum and appen 
dll starts ibout the se^•etlth week and con 


tinuea to Wrth when the comparative Hota 
etcri are 1 4 at 8 j-ears It fa i :6 or 7 and In 
the adult the ratio b I A or more One would, 
the^fore consider comparative retiogrewIoQ 
not complete until pub^y (7) 

The relathT location of the appendix Is the 
moat \-ariable of anv organ fa the pentooea] 
ca\it) The location depends on the j»Int of 

origin from the cecum and vaiiei, mt ac 
cording to the dlredloQ of the cecal poodi, 
and second according to the presence of 
perltoocal bands which pemst following com- 
plete rotation of the lai^ boweL 

The appendix b found free of coogenital 
pentone^ bands and entering the cecum at a 
right angle in about one-third of the 
The angle at which the appoidii eutea the 
cecum \-aiies between 10 and 90 degrees. 

The dfalcad sviidnjme with which the ob- 
Btnicted appendix b associated fa wtO knomn. 
Pain fa the right lower quadrant Is the coc 
constant stmiptoiD stesui) or btennltteot, 
frequently aasodated with anorexia, nausea, 
and occaxioELBl votnltlng The patients an 
frequently conidpaled The only cmitaat 
algo U lendemess m the rl^t lower quadrant 
centenng o\'eT McBujne> s point asoolfa 
aaaocUtra with skin byperesthesa (8) Evv- 
deuce of acthn mflammatjoB ts Uciing Tbe 
tempentuie b normal and the Ucpoq count 
not elevated 

Can the appendix gI\'o these sjinptoins and 
aigns without showfag anj evidence of io- 
flammitioQ? We bcllw it can, and does. 

It has been shown (8) that distention of tbe 
lumen of a normal appendix wilJ pit ep(gis- 
tilc pnin nausea ana pain fa the ngbt lower 
quaorant asKoated aith penbtent skin fa 
percsthetia. Thb was dou throogb ajpeo- 
dloostcciues Therefore ft b msooaWe lo 
aitume that Inciensed intra]umiixai> firewire 
due to natural causes can gl\ the 
Hlntfl symptoms and slgna. 

The appendix b a tube, blmd at one esn 
■nd Ifaed with Intestinal mucosa capabJc^ 
secretion and ab«rptlon It tpens into ibe 
cecum- Intestfaal contents reaoi the cre^ 
in a fluid state, some entering tbe 
Deh}*dratlon occurs, and an> \-mrbtloci m 
diameter of the Inmm will fa or staui aw 
accumolatioci of fecal materiaL This process 
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\\c bclic\c, A\iU cause distention of the lumen 
with resultant cliangcs m the mucosa which 
can be demonstrated liistologicalh be the 
method of examination herein described 
\natomicalh , three methods of obstruction 
arc possible (i) kinking at the appcndico- 
eccal junction, (2) kinking along the length of 
the appendix due to peritoneal bands, and 
(•^) intra-appcndiccal stenosis due to I\ mphoid 
hx’jicrplasia or fibrosis 

The iwint of origin of the appendix from 
the cecum \arics according to the direction of 
the cecal pouch, and the appcndicocccal angle 
IS dependent on the position and dc\ clopmcnt 
of the peritoneal bands which, in turn, depend 
on the ultimate position of the large bowel 
Intrinsic obstruction occurs due to xaria- 
tions in the thickness and structure of the wall 
with consequent encroachment on the lumen 
The first two causes of obstruction, namclj', 
an acute appcndicocccal angle and kinking 
due to peritoneal bands w ill be seen onlj' b\ 
the surgeon, and in writing up the operation, 
these details arc frequently omitted Consc- 
qucntlv, this information docs not reach the 
pathologist Howcecr, the third cause, namc- 
K , intrinsic obstruction, can be seen b> the 
pathologist, but unless the specimen is studied 
carefulh , evidence for intnnsic obstruction 
may not be recognized 

SUAIXUKX AND CONCLUSIONS 

1 Histological criteria for diagnosing ap- 
pendiceal obstruction arc submitted 

2 Appendiceal obstruction was demon- 
strated in 18 of 28, or 64 per cent, nomnflamcd 
specimens removed surgically, in 36 of 52, or 
6g per cent, inflamed specimens removed sur- 


gicallv, and m 15 of 49, or 306 per cent 
specimens removed at autopsx 

3 This obstruction is behexed to Ik 
mechanical rather than inflammaton. The 
etiological factors for obstruction arc pre.-ent 
at birtb 

4 An obstructed appendix max gixc 
sx mptoms xx ithout the presence of inflamma- 
tion 

5 An obstructed appendix dcfmitclx pn. 
disposes to acute appendicitis 

6 Appendiceal obstniction max exist xxith 
out gixing signs or s\ mptoms 
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SUBACUTE STREPTOCOCCUS VIRIDAiNS SEl’TICEMU 
CURED EXCISION OF AN INFECTED TRAUMATIC 
ARTERIOVENOUS ANEURVSM 

ARTHUR S W TOUROFF Mb F A.CS HERMAN LANDE, \1 1) ^ 
1R\TN& KJIOOP MD Nc» New lock 


T he rarit> of cwTUtinp 

trlcrfcnTOom aneuryim and aubacntc 
Strcptococcuf \Hridins teptHnnla, is 
ImU^ted h\ the fart that up to the 
present time onl\ lo »uch case* ba\T been 
recorded In the literature For puipoan of 
clawibcatkjn theA max be du-kW mto two 
main fptmpi. 

The fint RTOup coimita of cajc* m wUdi 
the lepUcrmia precede*, and U reapoafible 
for the formation of the aTveurx-m. Such a 
teqxKTice aometimea fi ob*cir\Td in auhaente 
bacterial endocardltU, of which mx'cotlc arte 
rioxtnoua arwurjim max be a late ctanplka 
tion Case* ha x'e been reported b\ ifaabteiuer 
SimmotuU Ubtuan and Floxtl 
The second Rroup coruista of cases m wbkh 
trtcrfexffioua aneurj-wn h the primar> condi- 
tion and lobacute bacterial aeptjcemu the 
complication Primarx arteooxTnoua aneu 
rx'ams (and fisttitas) max be either ecagtniUil 
or acquired Among the better koown con 
genital artcnoATnouicommunkatkiiuffiitulai) 
max be mentloDed patent ductus artenoaua, 
patent Interauncular Beptum, and patent In 
tenmtncular aeptura Acquired pnman 
artenoxTOoui communicttioni (aneni^fmi) 
are caduslxflx traumatic in ongtn and most 
commonly are due to gunibot or stab nounds. 

Should a patient with an arteTfoveiHnB 
communication of cither the congenital or 
acmilrcd x’arlctx dcx’eiop a transient bac 
tenemia from aoroe eitraneon* source oigan 
fains max lodge upon the Intunal limng of the 
ajtcnoxmooi lesion Under such curuin 
stances. xTgctatkins rna> dcxTlop locall) ihut 
there u esuWLhed a new Infectirc focus from 
which organams are shed Into the blood 


W I>r 

Cmt* 


Stream more or leas continuous!} UTien thcic 
organfams are of low x-lnilcnce the patient 
auffen from a condition termed subacute 
bacterial septkerala.” The organism mo-t 
commonlx Jnx-olxed m the latter lx the 
Stn^ococcu* xnridani 

Tbcfrequencx wllhwhkhsabanite ‘'trepto- 
CDCtos riridans hifcctJon develops at the site 
of coogenltal artenoxTnous communlcaliom, 
espedallx those located within the heart K 
wrf known and man> inch cases baxt been 
coflecled fay Abbott The superimptaftlon of 
aunilar bfection upon acquJr^ artenoxTOoa 
communlcabom (anraiyami) although Ob' 
aervTd leas commonlr hu b«n rrported fax 
BretachjieKleT Wal*. GraxTcr Porter ami 
nmiama, Hamman and RienbofT and Ln 
man. When subacxilc Slrcplococort xindaax 
fo/ection dereiop* at the dte of an acquired 
or congenital arterioxTooui coenmaolcalloo 
and organisms continue to be xbed Into the 
blood stream, new Infcclix-e Icsioos may de- 
elop at distant points. One of the moxt 
common Rles for such lecondan locilLa 
tkm fa upon the endocardium itkI canTuc 
•aJrco. iVben this ocnira, the frr>h canJfac 
lesions constitute ad htlona] Infecthr foa 
which tbemsdvrs are capable of perpetual faw 
the sepsis 

Although arlcrioxTDOus coenmunicatioo er 
(sting in combination with subacute ‘’tnptcv 
coeem xnridans septicemia formerix wa con- 
sidered to be of interest onlx to the paiW 
ogist end internist it rccentlx has attrseted 
thcattentionoftbcsurgconal'O Tbu interest 
was initiated In 1915 bv the rrpoctof Hsnunao 
utd Rlenhoff of the first caw in «Ucb cure 
of sabacute Streptococcus nridaitsseptlcr^ 
foBowed excision of an infected, sequrred 

vrw *«ic»l CWT W 

•vpCk.vTM ■xi wL ii 
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arteriovenous aneurvsm of the right external 
iliac arter)'' and vein These authors empha- 
sized that surgical excision of an infected 
arteriovenous aneur3'sm is futile in cases in 
which vegetations coexist in the heart For 
under such circumstances, even though the 
aneur\ sm is removed completelv, the cardiac 
vegetations wiU continue to act as a focus for 
perpetuation of the sepsis Thus, operation is 
contraindicated in cases of mycotic arterio- 
venous aneurj'sm occurring as a complica- 
tion of subacute bactenal endocarditis For 
the same reason, operative treatment also is 
contraindicated m cases of infected, primarj^ 
arteriovenous aneurj'sm in which the cardiac 
valves have become involved secondarily 
Accordingly, the only cases which remain 
amenable to surgical treatment are those of 
infected, primary' arteriovenous aneurysm in 
vhich infection has remained confined exclu- 
sively to the local site Under the latter cir- 
cumstances, local excision of the aneurj'sm 
may result in cure 

Since the report of Hamman and Rienhoff, 
no other instance of cure of subacute Strepto- 
coccus vindans septicemia following excision 
of an infected arteriovenous aneurysm has 
been recorded in the literature It therefore 
appears warranted to report a second success- 
ful case in detail 

REPORT OF CASE 

R W , a native bom white male aged 26 years, 
single and a clerk, was admitted to the consultation 
service of The Mount Sinai Hospital on Fcbruarj 2, 
IQ41, because of fever, malaise, and progressive 
weakness of approximately years’ duration 
Dunng childhood he had had measles, pertussis, and 
scarlet fever, without sequelae The surgical history 
included a bilateral inguinal hemioplasty performed 
at the age of s, and a tonsillectomy performed at 
the age of 7 years 

On entenng high school at the age of 14, he was 
examined by a physician and, because of “frail con- 
stitution,” was advised to abstain from strenuous 
athletics No evidence of any cardiac abnormality 
was present at the time Despite the advice of his 
physician, he participated actively m athletics, in- 
cluding bicjcle riding, mnnmg, and swimming, 
without manifesting unusual distress or shortness 
of breath 

At the age of 17 vears — 9 years before the present 
admission— the patient suffered an accidental through 
and through gunshot wound of the left thigh A 1 
though bleeding was profuse, he responded well to 


treatment and was discharged from a local hospital, 
sjmptom free and with the wounds practically 
healed, at the end of i week Shortly thereafter, he 
became aware of a peculiar “buzzing sensation” in 
the thigh Because this was not associated with 
other obvious abnormalities, he considered it to be of 
no importance and failed to mention it when the 
history was first taken About a year after the 
accident he began to suffer from fatigue and dy spnea 
on exertion A diagnosis of “chronic heart disease” 
was made by the patient’s physician at the time, but 
the nature of the cardiac abnormality and its rela- 
tionship to the previous injury^ of the thigh appar- 
enth was not recognized He was told however, 
that his blood pressure was 148/58, and his pulse 
rate 122 Dunng the next 6 years he continued his 
activitx as a student and then as a clerk, the symp- 
toms of weakness, dr spnea on exertion, and cardiac 
palpitation becoming increasingh severe 

About 2 y ears pnor to admission to the consulta- 
tion service, a decayed molar tooth was extracted 
and the root canal of an adjoining devitalized tooth 
was filled Soon thereafter he became acutely lU, 
with fever and malaise Loss of weight, strength, 
and appetite, followed shortly All of these symp 
toms, in addition to the pre existing dy'spnea and 
palpitation, continued with remissions and exacer 
bations during the next 8 months About i}/i years 
prior to admission he suffered an attack of severe 
left sided pleuritic pain associated with productive 
cough, but without hemoptysis Evening rises of 
temperature to 103 degrees F and drenching 
sweats then began These symptoms at first caused 
only periodic confinement to bed, but dunng the 3 
months pnor to admission the fever, sweats, and 
weakness, became so severe that he was bedridden 
most of the time During the last month he suffered 
another attack of left-sided pleuritic pain and three 
shaking chdls each lasting about 20 minutes 

Dunng the year preceding admission he had re 
ceived large doses of sulfanilamide, and during the 
last 3 months he had been kept continuously on sul- 
fapyndine therapy 

Examination The patient first came under the 
observation of one of us (H L ) in the consultation 
service, February 15, 1941 At that time examina- 
tion disclosed a thin, pale, sweating, somewhat 
dvspneic young man who appeared acutely and 
chronically ill The temperature was 102 degrees F , 
pulse rate 126, and respiratory rate 22 

A summary of the essential findings follows 
Artcnal pulsations w ere distinctly visible m the ves- 
sels of the optic fundi Forceful pulsations were 
present in the suprasternal and subdavicular areas, 
and harsh murmurs were noted over the carotid and 
subclavian arteries Cardiac action was regular, the 
apical rate being 126 per minute The heart was 
moderately enlarged to the left on percussion, diffuse 
forceful pulsations being noted in the fourth and 
fifth intercostal spaces outside the midclavicular 
hne The first sound here was loud and booming 
The second pulmomc sound was louder than the 
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Kcoad cftk tooMl 0 \«t tbt tpn nd polscuc 
tnt, tbort, tolt Ufh pltdifd, bl» [u mtoUcnnu 
mun Ttft pmenL All polvi v«f« of coIlif«(ag 
(ConljBa^ t™ TIk *rtfric» <rf both lo*w tumid- 
tin polMUd imlT. tb« piil«4rioat of the rew^ on 
the Mt behif mon (orct^il thes iboae oc the rifbc 

SbmII, aliaaet i&rltnde, KVt ■woreaent orer the 
latenl tod Dvdul <pteti of the mMportxsa of the 
left ihlfh At the ttme level, t phaa tUed exptmite 
tnttt, < ni he ck led trlthin the omedoi date to the 
loaer u{>ect wtt ptlptble Orer thh tain, cotne 
thifD ti^ htnh to-tnd (ro mtchinerr mam<u 
were readily diUc. The left eomnwo femoni 
artery tu ohrloody enltijed on palpation tod could 
be iem t pul»tte very yimrotuly The to-and-fro 
mvrnmr In ibe thifh cttjJd be beard do»o lo the 
Loea tod over the grett >'ee*cli of h*ti le^ Th left 
thhrh, lejt. tod foot « ere nnner thto the ngbi th 
djajMCT of the left ttmth w freater thu that of 
the rtffak Th i B p et hda l relai of the left leg aod 
loot roT praminest 

The Urn vts palptUe for cUftaoce of three 
fcat er b eeadtba. tad th ipfcen for a dbUoce of four 
finrerbreadthi, below' the eoitt] margux. % pete 
5&e, oiler p erica, or Jtocw r leaiotia were Doted. 
The hegen were cjribbtd Eghue and capdary i»l*a 
tioQ of the nail beeb a aa iocretaed 

The blood preMore lo the right am as j /70. 
In the left am 14/60 In the right thigh 60/70. 
and In the left thigh iSo/a On fim compfeaalao of 
the piWa tbtg maat la the left thi^ the ptihe rate 
decreased frwn t 0 aad the blood pre^nre 10 
the right and left arms rewe t tS/*®. and j u 
reapectircly OadDometric nacLngi at the rl^ 


Hugh, adf nd ankle acre jfi anj 1/ „ 
•pectmly t the »me leveb oo the left ther ere 
», gif od K 

dm A tmM 

eMargemcnt of the heart to the Idt and the prociace 
polmooaiY rascnlar coogenk* CFlg. ) Ot 

ftori*^ the We rentrfck appeared dlkted TV 

Wt as not enlarged, r>d the general cerv- 

ngonUon of the heart waa not that nwaDj iwird 
with -alTiilar disea'e. The dectrocardiwrafli re- 
ahma Udj>canfia, the rate being loj p, 
Brin te. Right aria deviatiop waa pmenk JtT isd 


liadng aaggeatlng either 


rea^d aCghlK andY torerted IV 
r^t en trial Ur Inper 


trophy or vertically placed heart. Upon compeev 
of lha left femoral artery lie rat akrmed (roa 


aloo 

logo .... 

. _ Upon rtleaie of remprearior the nt 
turned to 5 odUT and 7* ajanenedlhrfrociinail 
abnormality Tbe phoooeardkngTam rerealed »m- 
toBcmmaranda short, eariy <£ajeoIktTamr t 
tho failmonlc am. The canflac ootpot wa Ilm 
prr mlsQit and fell to (.5 Htera upon cc<apm4nq 
of the Wt coauDOD femco^ uterr 

\ n\ reamlnatloQ of the odosca rrevalrd 
tnariea enlargeiDenl of the IrvfT and ijrieeo. \ ny 
enjtunalioo of the lower ertmafUrt acakd a 
aoaSbrmk area cf oldVatioe In the nldpertiee 
of the Idt thigh, meala] to the ihait of the feav 
The tpeeihe (crarlty of th vriMra^ed pto oja 
Afbamln and datrewe rr abaepL Tw 
tcopk eyaminailona ere oacstlaDr neimal TV 
UoM cDptnined g^p-ooe nd cefh per eabk milh- 
Bseter Tbe hrmogaoba cceitenl au 6 per cat 
There *m p-ceo wilt ceDa, of bieh ;n per cat 
acre aegmenled polymorphoc dear leoeocytea. t 
per cent octaegtoesled polymocpbonodeai leoco- 
cytea, 6 per ccat lympbocytea, and per ceit 
mooocyta Tbe colw Indei ai 7 The Btear 
rcreakd chrociia pofychntaajfa, tod anhocytoria. 
The efytirocyt* tediffliicn tattoo rite eta w mmUt 
(markedlv ccelrrated) Tbe aamtnaan and 
Ralui teatjfiTe negativcrtauIU. Theblood gghrti- 
oatKai reactioor for Baalfua thorttu and BsolW 
Dchteim am negative Blood cnltnra oa 
octaaloas yielded Streptococena rirkUaa (alpha) 5 
coloolea and t cofooy per cabk catfracter re- 
epeclirely 


For the ahte of clnrftj* the hirtory 
Uborstory d*U ha\-e been preaented in ae- 
qoeotinl order Actuallr the compictc hfa- 
torj waa elidtcd with diSndt) and it wM 
until all tbe details finally were learned that 
appropriate dmlcal and Uboratotj Inveal^ 
tioQi were earned cwt. For emapJe whenfi^ 
qneatjaned the patient omittea eakrrly the 
hutory of funihot mwnd of the thiRh- I® 
\->ew of the nepathT past hlstoiy of rbeu- 
matlc fever and canuac ejiDptoms dnnag 
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rif. 3 Interior <J n,r.l>. i i tprUajeu Probo prarrl 
thnnfh prazhul irterr aun mouj— {[^ nbcnc. 
P r atkari rrin ii cwnpiteJjr obtinnted by K»r tte* 
Lover probe mtm ewo/Tvoal me thro^ tl» 

•jt«T7 Not that Cbe dsBiJ cb ■ Uriy dibud ewl. 
Tte[xBar<ii7vovud freoi Gbe pa^c o/ baa^k« awric 
tn fom tbe kner ball e< the iMarraD DKorieob 
(t&he taesTyoi) vt praat b ap f ig btH </ me Set 
peitkikriy the nttmd recRUiru ohht the (oterior 
of the «pper beH ctf the ac uc the kjf« triu^obr 9va 
boo hhin the b«tf taH of tfae MO Seievrt leien ben 
thne receadooi rr.«v]ed krn nimben ^ Ktrpttmca, 
Ud OD eolnn fre rtportrd u Sorptocom* vuvUee 


femoTxl irter> ind rrin «ere mirLedl dilated 
Belcnr the ancuryto, the deep fettkoral rria » 
found t be the nC of enormoos foaifom dOaUboti 
the deep femortl artery wi of reiy email eahber 
S mercpQ* coQateral Tccteli, both art ertea nd ehn, 
entered the mam n The cc ea aary aac wu 
fre« of coQateralf and apparentlr repiT«ented la)w 
aorerym— the remit d a bemttoma formed I the 
time of the rWnal Injury 
The profuni femona art«y nd vein, bov the 
aneu tTunj were dooWy bjta t ed wl th hem vy aili tb m d. 
a d (ihrided. AD coQaleral e**eU, atemig and 
teavtn^ th tac, aho wer Ufited and dMded 
FmaHy the two mam vatri* briow erellfitrd nd 
di\->derL and the entire lesion aas removed m m^ae 
OoaiQf from the dead ^Mce withm the dductor 
mujcles cootrtJled by tempomy pacLint, 
and the oond doaed by looad p proi matuig the 
deep f Mda of the thtjh Tbe ahm cloned Itb 
dips S drainafe as emploj'ed \ trvtifasiDO f 
500 cubic ceotimetm of ntiated Wood aas dmln 
atered t the ooduwo of tbe operatfan, 

D^trnf/{nt f ^en«ra Tbe specimen coesFUs 
of shjunkcn rtenmenoos ancumm reerhed 
hratire hich in tbe operied «tate meamres 7 S •>> 


6 cm b Its Iar*est diameten. The artery prmitM I 
t UwamauyjM meatupes4an b fcoiti ft tU, 
ppea thin and dastk. Tbe proiinMl rfn t cm 
loof and b entirelv oblltcrited tr, dense Ihroti 
Tbe prorfmal - e M tls open bt OMhl- 
locnla aritv Ened by endothelbcn, TV tVsUj 
rterv measures i an b len^ and U patent TV 
distal Ttln, ahioi b ppiorimatdy j cm. kc^ h 
tho site of fnilloem mlatatkra measumj 4 cb 
crosi ahen opened At tbe oatintn of the dwal 
cm there IS a coastiictioo below which tbe cnlaixr- 
ment 0/ the dbtal vein tales pket. Bet eet iV 
oatfa f the arterial and vmioei channeh, fiat 
but dednite rid^e b presen t Thus, the opeaed 
specimen aMumes an ben (lass pporincr Cen- 
ected with the true anearjsnaJ sa there are 
dlvcrtkuk (false anenryamsl etch cm h len(th 
\ thud dj iT in cahm (V srae of a tar(e hasd t 
Ppears t be obhterated bv thrmnins the surtsce 
ol hlch U covered by eodofbelniii. Red and jpa 
irrefolar TTfetaboos, var^in^ In ifee Inoi the had 
'' pfn to pea, tlad tKe oemh portkn cf the 


Uteri pnmmal portloo of tie distal rein, b the 
ait of brfe, flat, trknfuUr otwanMcx intiih 
red Ttiet»tJt». Th faiteiior ^ thefoslf n» pertna 
of the aoenryim preseob many tderetic plaq«a 
Tbe ootiide cf tha »rtioo of tbe ai)«uie« ah* 
p e es gaO a caiofle paqoe. FUt, lekTotl pUqaer 
also pmesc wnhio tbe wall of tha ipe&on 
(Flf i) (It b of Intemt to note that th« oldhc 
maaei ne dacenlhie 00 peeepentrr -n n 
ammatlo of the left Ihlah ) 

J//fv sf >» rrtart ' hitmoeTOUS toeatj* 
aim lagnba rule tart erial endorucolltb (oomanM 
(TUD-pniLirT coed r found [ihm the c(tt> 


») 


SaderWepcaf re>sr< Coltureof etetalVaiwhici 
were obtained hxan within tha arteooTcrsM i aoee 
nam yields Vavy frowth of the Streptocicon 
nndaita. 

P»iUfrraim »w*e The patient fmae tPst le- 
ction to cneralioo was atremeiy Mtl dtane y 
B the third poaToperative day stnUojt lopacn 
meet I the fcseni ppeartoce and coedjdai u 
noted At that tim the cardia marraurs rm 
Imoot inaodlW . the pnhe rat cnedden^ 
■lower and Vd lost Its eoflapdoi? chararter Tk 
hlfheat postoperath taupe rature as * 
(Tees F on tV seoaod day Thereafter t rterdrt 
iwo tr e sarrely and as noetnal by the 8th 
Ore dav The on d as healed by 
in 6 days tod da ya later the patient petmiurt 
out of oed Bv tbe oth postcpeiative dav 
toOc marntur t the apet had dnappeared \ 
barah dMStofrcmwrm r aiheardovff the psil**" 
area, only 00 complet* mspiratioo 
thntl over the thm had disapoeared. The 
lonfer as palpable Tbe sJ« , 
doerd in sue but still couU be palpated owe 

breadth below the ohtal iwjpn Four cU 
th# spleen no loti (Tf a palpabk. 
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I le 4 ( nphic rh irt m<liciliiif; umpintiirr iixl IiIimiJ culture^ in rchtion'liii) to 
npinU'iii'' 


rhi fir-l blood culture taken 4 hours after ope n < inie as at the time of discharpe 0 da\ s pree loush 

turn was reiKirted stenle after 14 da\ s of incubation I he Iner was not palpable Fhc spleen however 
lour additional bliHid culture' were taken on the again w is pnlpithlr ^ fingerbreadths below the costal 
1st 3th loth and 16th postoperative daw re'pec margin 1 he operative wound was, well healed and 

tivelv (1 ig 4I rhese Idewise were reported sterile all clinird evidence of the previouslv eaisting .arte 

after 14 (lav s of incubation No chemotlurapv was riov e nous aneurvsni was absent 
administered during the postojierativ e course and \ rav evamination of the che'st disclosed further 
accordinglv the prompt disappearance of org inisnis diminution in the si/c of the heart and previouslv 

from the bleaid stream could be ascribed onlv to the prominent pulmonarv vessels 1 he electrocardio 

operative jinicedure The patient was kept in the gram rev ealed no change as comiiared w itli the trac 
hospital for 21 dav s following operation iiiorderto mg made shortiv before discharge from the hos 

observe him closelv and to rejieat various investiga pital The i>hnnocardiogram revealed a faint 

tive Studies (1 allies I 11 , 111 ) \t the time of dis svstolic murmur over the prccordium, a tracing 
charge, the temperature had been esscntiallv normal made over the region of the femoral vessels on the 
for 2 weeks, and he was gaining weight and ap left side failed to reveal the presence of abnormal 

peare-d to be in excellent general phvsical condition sounds The specific gravitv of the urine was 1026 

Subsequent course Three dav s after returning \lbumin and dextrose w ere absent I he microscopic 

home, the patient experienced a sensation of fulness examination was negative J he hemoglobin content 

and iircssure in the abdomen The following d iv of the blood was 70 per cent There were 4,600 
severe diarrhoea developed and the temperature leucocvtcs per cubic millimeter of which 44 per 
rose to 1004 degrees I During the next 3 davs cent were segmented polj morphonuclear Icucocv tes, 
irregular fever, ranging as high as 103 6 degrees I 20 jier cent nonsegmented polv morphonuclear leu 

and mghtlv sweats were pre-scnl \ccordinglv, he coev tes, 10 per cent Ivmphocvtes, 3 per cent mono 

was advised to re enter the hos[)ital for investigation cv tes, and 3 jier cent cosinophilcs A blood smear 

On admission March 20 1041, to the medical did not reveal macrophages The erv throev te scdi 

service of Dr George Baehr temperature was loi 4 mentation rate was normal Culture of the stool 

degree's T , pulse 92, and resjnrations 20 lie did not revealed onlv enterococci and Bacillus cob 
appear acutclv ill and his general condition seemed 1 hree blood cultures, performed during an 8 da) 
even better than when last observed The cardiac period of observation, were negative after 14 dav s of 
findings were unchanged except for the presence of a incubation Blood agglutination tests for hetcrophile 
short faint high pitched apical svstolic murmur anti bodv , dv senterv , t) phoid, paratyphoid, Bacillus 
which [ircsumablv was of functional origin The abortus, and Bacillus mehtensis also were negative 
blood pressure in the extremities was esscntiall) the Dunng this period, the temperature ranged between 
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9t} od OjSdr^mF ad ibc paUe nt^betmMn 
8 ftd « In H><t» of lit* lrK*nUr f«TT tbcp«ilml 
rootinunl to looL ({alt eO, cod nriooi drcaUtory 
latUet eoofinticd Ibe bMroce o( tb« pfcrwuni 
<t|4i0x fftowraen* motararciaiCkaL 

I o( li* tolfctic®, U ipfiewtd 

to dnde rT ag rrac i of »«7«b u tfa< 
now of tbe lyiPi rt cm It w tbai )l 

wpAi *m nrrvnt, ft oott Eldy ru <lmved dOm 
froa prerWd ojtmociib^ ewtoauilftb or troa 
ft thrombaf>Urti{tb mrnimf rtvnkr daoadi u»- 
medMld) ft^lftont t t>ie forarr n(« of rtcrto- 
rrooM ftoearrsm Bo«ew tlie <Gijn«i» of rtoir 
wt mbirsto ^torptocacn nridw oe^oeoiift 
tppeftrtd to be otd ded br the oetatfve btood cal 
turet (Id fto e€ort to nctode tbe diftfood* of 
tbiotnhi^hWbiti* Is ojmi taKtiUr tliftju>d» m ibe 
thfgh, ooc of tbe Hood eultorei *• ttlra 
Iran tbe Wt cocsraop lanonU rrin ^ Fortbermore. 
ti« eT>tb*ocyt *edjnieatfttioe eftte ocwr «.« mroftl 
md leoowrtik » prt«^t Fu»I^ ibe rr-eiilft»»r 
nient of tbe ipken •eemed too mftried ftnd too ra^ 
to be a»d«rtt ibe dacxafa o( wbecDie 

UctrdjJ Mpticemii Tb hbtory of ftMocnmftl poln 
toA <ftirTboct «t oeJrt, tofrtber with tbe »«t w 


TABLE HL— ELrrrtorAmDiooiAPBii. rn.T»n> 

CocBpfrtJoo of Left CocKooB FepenI AfWy^ 
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htteme^t of tbe epleeo «ad leaccvenk, rnjraed 
the po*obQit> of ftfl istCTtsirTnit t pbcnd or pm 
tn»boM mfectwi. Howerer tbi^ duipjo^ «t 
cida4«I bv pcrrcneto raammetkio* ef JW *ttH 
ftjod Hood Fliillr m rJeer of tbe Iirt tfat lie fo 
um bad mri ttil a taoabri tf tv»»do<lap» <hn« 
the fim idai^a^ the <ba|aod5 ef arodaoJ 
oalanal iaJniM u aurtabed The njM 
•flesk enhifetaetit and lewtrienia 
nramm mtb nch fiefwid tet xrew bfc«d 
^oan pronl nepUr* fee rfagn o da. 

Kb De JUrHd NmW it n 
u pm» txoajT BtoftJure I 
owtftLtveKt fee wteee of kical lWa«i<TbJ«w* 

I mil of the Uct that tbe blood cnlarei m 
lerSe It m eoaddered poMble that wb a ic^ 
dusb! be found F rtbrnaor t , I »ft» tbe 
that rven if criJootaJO ptmed uetatJ ao haro 
tajJd rraoll , _ 

On 3Iardi O, <mI aa operadoo aa 

fb \SU T) underrtb ln>eaa«tbe«i. Ttoh 

adoo »t» beftm at pm t abort Pew 

meet and earned ilcmir* rd taedd ^ ^ ^ 

opeTBtTTT ta t tbe jnocti* of tbe uU ff 

middle third of tbe tbi«b The 

ftrterr nd eein am c^oaed od foond I* 

a|:petroHBidy •eraaof tabbej (Ti* atltrv 

•ppeotimatrtT }» meb and tbe rria f i ^ 
dvaeter) rta uiaatx fmoral aad wfr™^ 

<««ial tto«ftwmt««iftndrrtr»aedhi«T^ 

order ta erpeee the fwwt of OTlJoeDCt « tV 
heal fetnoral TTO and tbe ihort, 
tbe p re r ttwMy eariaed deep f fgoral Tdo, 
nalit wa» t be noted in o* 

■me comtooa f«aertJ d « 
lifatnm, t tb> k%cf of Pewpart 
mibn. io, 

vtutop of tbe deep fttaoal eto- C<JtTt ^ 

4 ^ «t»a c- the ttperfeul ^ u 

TO-rd Oonrrj, from tbe wirroiiadjst tboN- 
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controlled by a small gauze packing which was left 
tn situ and brought out through the lower angle of 
the wound The fascia was sutured loosely and the 
skin was closed with clips 
The pathological report upon the excised specimen 
was as follows “Vein showing focal phlebosclerosis, 
otherwise no significant change is present ” 

The immediate postoperative reaction w as satis- 
factory" During the first 3!^ days, the temperature 
ranged between 100 and 102 4 degrees F A blood 
culture, taken on the third postoperative day, was 
reported sterde Four grams of sulfapyndine was 
administered on the day of operation and 6 grams on 
the first postoperative day The temperature be- 
came normal on the sth day after operation 
The wound healed kindly, the dram and the skin 
clips being removed on the 5th postoperative day 
By the 7th postoperative day, the spleen had 
diminished appreciably in size The patient was dis- 
charged on the nth postoperative day in good 
physical condition At the time of discharge there 
was moderate edema of the left lower extremity 
When last observed m the follow-up clinic on 
March 17, 1942, the patient had gained 42 pounds 
m weight and was entirely free of symptoms The 
operative incisions were well healed, and edema of 
the left lower extremity, noted after the second 
operation, no longer was present The spleen was 
not palpable The heart was essentially normal in 
size The blood pressure was 122/74 The electro- 
cardiogram was normal The cardiac output was 
normal (4 6 liters) The phonocardiogram revealed 
a very faint systolic murmur over the precordium 
which was mterpreted as being of functional origin 
A sound tracing taken from the thigh faded to dis- 
close any abnormality On the basis of the complete 
absence of symptoms and with the findings herein 
noted, recovery from both the arteriovenous aneu- 
rysm and subacute Streptococcus viridans bac- 
tenemia was considered to have taken place 

SUMMARY 

The patient, a male aged 26, suffered a 
through-and-through gunshot wound of the 
left thigh 9 years previously Withm a year 
of the mjury, evidence of an arteriovenous 
aneury"sm associated with manifestations of 
cardiac insuffiaency developed Although the 
diagnosis of a “heart condition” was made, 
the existence of an arteriovenous aneurysm 
was not recognized Following the extraction 
of a tooth and some dental reparative work, 
7 y'ears after the original injury", s}"mptoms 
of sepsis began The manifestations con- 
tmued for almost 2 years before the diagnosis 
of arteriovenous aneur}"sm and subacute 
Streptococcus viridans septicemia was made 
Clinical and laboratory" investigations failed 



to reveal conclusive evidence of an infective 
endocardial lesion as the source of the sepsis 
It therefore was postulated that the focus of 
infection was situated within the artenovenous 
aneurysm Under the arcumstances, surgical 
excision of the aneurysm appeared to offer a 
hope of cure At operation, a large arteno- 
venous aneurysm mvolving the profunda 
femons artery and vem, and filled with vege- 
tations containmg Streptococcus vindans, was 
found and excised widely The course following 
operation was one of rapid improvement, the 
local and constitutional manifestations of arte- 
novenous aneurysm disappeanng rapidly 
and the blood cultures becommg stenle 
promptly In view of the fact that chemo- 
therapy had been admmistered pnor to opera- 
tion for one y"ear without effect and was not 
admmistered at aU after operation, the sharp 
termmation of the sepsis appeared attribut- 
able solely to the operative removal of the 
infected aneurysm The patient was dis- 
charged from the hospital 3 weeks after opera- 
tion in excellent physical condition, all post- 
operative blood cultures havmg been reported 
sterile 

He was readmitted 9 days later because of 
abdominal pain, diarrhoea, recrudescence of 
septic temperature, and enlargement of the 
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tplccQ Daring an 8 dtrpenod of observation 
3 bk>od culture! Induding one taken directlj 
from the Wt common femoral %Ttn were re 
ported to be aterik After a number of infee 
tious dJicaiet Including t)pl»oki feVTr and 
malaria has been eiduded it -m decided to 
rc-eipk>re tiie old operatl\T »Itc for evidence 
of throcnbophlebitu despite the oefativc 
blood culture*. 

At operation no abnormality was found 
locall> but the common femoral wn the 
upper portua of the tuperfidal femoral vein 
and the itump of the d^ femoral \Tin were 
eidacd as a precautionan measure Micro- 
ftcopic examination of tbe tpeamen faQcd to 
^e^'eal the prcsoKc of aa> sigai&cant cbangci 
Following operation recoiTF) eotued rapidly 

One year has elapaed fince the laat opera 
lion arid the patient remains entirely wtU. 
This H the tecond cav of acquired arterio- 


venous aneurysm compJkatcd by sulaailr 
Strcplococruj \1rid4ns septlfnnla In ahJet 
reemm has foUowed surgical trcairoenL 
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CONTRAST MEDIA IN CYSTS AND ABSCESSES OF THE 
CEREBRAL HEMISPHERE 


EDGAR A KAHN, M I 

T he effectiveness and ease of perform- 
ance of any technical procedure is en- 
hanced by Its simplification Thus 
m surgery, that approach to a large, 
deep seated lesion which is most direct is the 
one of choice, provided vital structures are not 
traversed 

It has been the expenence of all neurosur- 
geons in attempting ventricular air injection 
or biopsy of a cerebral tumor, to enter unex- 
pectedly a cystic cavity with the exploring 
needle, xanthochromic fluid or pus being ob- 
tained To approach such a lesion in the 
most direct manner and thus simplify opera- 
tive procedure, the use of a contrast medium 
IS desirable 

Air and iodized poppy seed oil have been 
used for this purpose but do not mix with fluid 
contents Sodium iodide is miscible and 
Rockey instilled a 20 per cent aqueous solu- 
tion into a brain abscess to show “the post- 
operative course after the original drainage 
had been instituted ” The visualization m 
this case i\as excellent It showed, moreover, 
how a portion of the collapsed abscess capsule 
had w'rapped itself around the drainage tube 
and caused loculation of the abscess cavitj 
rather than the desired evacuation Colloidal 
thorium dioxide (thorotrast) is less imtating 
than sodium iodide, mixes readily, and has the 
added advantage of being phagocvtized by 
the cellular elements of an abscess w all, mak- 
ing the capsule radio-opaque This has been 
prcMousU demonstrated b\ me Jtssen first 
reported the use of colloidal thorium dioxide 
for vent^culograph^ In a discussion on this 
same subject, Freeman and Schoenfield sug- 
gested that this contrast medium be used in 
c\ sts or encapsulated abscesses of the brain 
The following histones arc selected from a 
small group of cases in an effort to show the 
a able of colloidal thorium dioxide ca stographa 

1 rum the ncpartmcnl ot Suntin The 1 noersitj of aiichiftan 
I hiiR of nr ain ai Pcct 


, Ann Arbor, Michigan 

Case i A L , a 14 year old girl, entered the Uni- 
versity Hospital with a 6 months’ histon" of gradu- 
ally increasing intracranial pressure There a\as 
found on examination marked papilledema and a 
quadrantic type of homone mous hemianopsia but 
little else m the way of localization 

A ventnculogram was performed w hich gave evi- 
dence of a large expanding lesion of the left cerebral 
hemisphere A trephine opening was then made on 
the left, a half mdi above and behind the ear A 
cyst was entered with the cxplonng needle close to 
the surface of the brain Twenty cubic centimeters 
of somewhat viscous xanthochromic fluid was re 
moved and s cubic centimeters of coUoidal thorium 
dioxide (thorotrast) was mjected 

Roentgen ra\ studies revealed a large cyst A 
lateral film, taken with the forehead up allowing 
gravit> to aid m filling out the posterior wall of the 
cavity, revealed a perfectly smooth contour A 
lateral film with the forehead down, however, out- 
lined a mural nodule attached to the anterior wall 
(Fig i) 

Under avertin anesthesia, the trephine incision 
of the left side was earned forward and supenorlv 
in the shape of a hockey stick The temporal muscle 
was stnpped downward, thus exposing the squama 
of the temporal bone Trephine openings w ere made to 
center a small bone flap directly o\ er the mural nodule 
These were connected wnth the Gigli saw, and the 
bone was removed to be replaced as a free graft 
The dura was opened The underlying brain sub- 
stance was extremely thin and an opening was made 
into the cyst The mural nodule which was about 
the size of an English walnut was seen antenorh c\ 
actlx as pictured m the \ ray film It was wideh 
excised with the elcctrosurgical unit 

Convalescence was uncientful and the patient 
was discharged on the tenth postoperatne day She 
has remained well for the past 2 years There has 
been no change m the hcmianopic defect except for 
some concentric contraction which was attnbuted 
to secondary optic atrophy The tumor was shown 
microscopically to be a fibrillary astrocy toma 

This lesion, as the ventnculogram sug- 
gested, yyas of considerable size Judging from 
the air studies alone, to have exposed it com- 
pletely yyould haxe meant turning doyyn a 
large bone flap Cushing long ago shoyyed 
that if the mural nodule ol an astrocytoma 
were remoxed the exst yyall need not be dealt 
yyith Rx accurately xnsiializing the mural 
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iplmi. During tn 8 d&\ period oIobKTvttKHi 
3 blood culturei, mduding one Uken directl> 
from tbc left common femoral \tln ircrc re 
ported to be ileiile After a number of infcc 
tKws dueoso* mduding DTihoid ferer and 
malaria hai been eidadcd, it was derided to 
re-cjplorc the oM operaUrt site for evidence 
of thrombophlebitu deapite the DCgatiN*e 
blood cultures. 

At operation oo abDOnnalit> was found 
1 ocb 11\ but the common femoral Tem the 
upper portion of the iuper&daJ femoral rrin 
and the stump of the d^ ferooral \-ein were 
erased as a precaulionao measure Mkro- 
acopic eiamlnalkm of the cpeameo fatl«^ to 
rer'eoJ the prcBcnce of any aigmficant changes 
Folkrwmgoperation recD\TT\ ensued rBp(d]\ 

One year has elapaed sinct the last opera 
t»n and the patient rcmalm enlirrij well 
Thb IS the second case of acquired arterso- 


S'cnoia aneur.'sm coraplicalcd In wbacul 
Slreptococcns Wndans septlccinb In shLh 
rccown has followed sorgKnl trratmenl 
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Tig 2 Case 2 Ragged irregular outline of the cyst of a glioblastoma multiforme 


Consequently, the cyst is always surrounded 
by solid or semisolid necrotic tumor and the 
wall is poorly defined On surgical incision 
into such a cavity it tends to obliterate due to 
the rapid expansion on all sides of the broken 
down, edematous, discolored tumor tissue 
One might draw a comparison between this 
lesion and the unencapsulated abscess of the 
brain secondary to pulmonary suppuration 
(Fig 3) Both form their cavities by a process 
of hquefaction necrosis without any tendency 
toward walling off There is consequently a 
certain resemblance as shown by contrast 
media 

From the above discussion I have reached 
the following conclusion If on attempting 
biopsy or ventnculogram, a cyst is entered it 
should be outlined by the injection of coUoidal 
thonum dioxide If a ragged, irregular cavity 
IS demonstrated one may be fairly certain of 
the diagnosis of glioblastoma multiforme or 
at least, of a malignant ghoma The tumor 
must, of course, be subjected to biopsy ex- 
amination for confirmation and m this pro- 
cedure, again, the contrast medium is of value 
m showing where best to take the specimen 
Microscopic diagnosis from biopsy material 


IS admittedly not infallible, but the presence 
of a malignant type of growth can usually be 
determined Every case is a law unto itself 
but if the rolandic area or the vanous speech 
centers are involved, operation is inadvisable 

Case 3 H 0 , a 57 year old male, was admitted 
to the Hospital m a stuporous condition He could 
be roused enough to demonstrate a left sided hemi- 
plegia which seemed complete There was a previ- 
ous 6 months’ history w hich was undoubtedly related 
to a cerebral lesion 

On attempting ventricular oxygen injection 
through a trephine opening, a half inch above and 
behind the nght ear as is the usual procedure in this 
clinic, a cyst Mas entered and dark xanthochromic 
fluid was obtained Between 6 and 8 cubic centi- 
meters of colloidal thonum dioxide w ere introduced 
X-ray studies gave evidence of a temporopanetal 
cyst with a large mural nodule (Fig 4) 

The patient was returned to the operating room 
and under local anesthesia, a moderate sized bone 
flap was turned down directly over the lesion The 
cyst was entered after traversing a little less than a 
centimeter of brain substance At the posterior 
medial aspect of the cyst waU an irregular brown- 
ish mural nodule about the size of a large plum was 
found This was completely excised together with 
the cyst w aU until normal white substance was 
everywhere encountered, the tumor having been 
thought to be a cystic ohgodendroglioma (Cushing 
and Eisenhardt have shown that Hus type of tumor 
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nodal« in tHi one u efiectivT opmdoo vu 
carried out l)> meani of a cotapan di H } dm 
pie procedure It ii doubtful if 50 cubic ccnU 
meten of air could bare deto^trated this 
leaion as weD as 5 cubic centnneten of ooQoIdal 
tho rium dioxide 

Casc T a 6 oU maa as admJltrd 
to Um botpital because at dlScahr m ipcakbi aod 
heads rite both ot hkb bad beep {vesent lor ) 
CMQtht. 

On aatnlostjoa the isnal 6eldi revealed sof 
Ceflnr riaht hoaMpjriDoas bemisDOftak bat do 
papiDedmis There « sC^t rifhe SKted heml- 
pareils. The paoeot had mixed crprrssiTv recep- 
tl et>pcat phasla N defiult rfffat skkd sextsorr 
chaofes crrald be rildtrdb t the patient as onsble 
I Co-operat folly A dxfmsts was made ot lesioo 
ot the left teTDporofMrietal rmoo, probabt> tnmor 
\ trephine openlna as mav 00 ibe IdC an mch 
bora Dd half an l ach the (op ot (he ear 

(this b soeiembat hbtber than the nsoal opcnlnf 
made In tba efame (oe eotrtcolar atr bjeidioa) 
t\hen the dnra »as opened, the cortn ppeared 
Domal ^t depth erf about j cenilmeteTS cyat 
entered mith the expiortiJ* needle ibocidt there 
as DO baormal sense ot reustsncc. wait « 
eabse fia timet ers ot rlsod etlo» fluid as obtained 
and 5 cobtc centlmeten of coOosdal thonom dVrtfiie 


bstnied. X-ay st9dlessenCDCDpktedalteTd>«e 
«< the aosnd and demoDsCtt ted a deep Mated orkr 

Ith a iireralae raoed aB (Flf t) 

The patieBt was f t t a rne d to the <^?eialia* fos* 
here bwpsy speduMn was taken ith the ncAiv 
needle The mkroscoftc d*fnosb 
Dinltlfoeme The patient was dh 
OD the fl/th postoperath day 


The giioblastom* multifonDe bccaoe 0/ 
ill mlcToacoplc loliltrativt ptnrth cicfic* sor 
gicaJ iTiDavaJ Though biolofkal or phj*^ 
cfaankal methods of tieatmmt may be de- 
\Tlopcd In the future the fact r et oa ht tkit 
this lesion does not respond to gro* 
exdsKQ Toentrtn ray therapy ot both. Tw 
fint real cootnMtloo to the paUntloa 0/ tm 
lesioo was the “intcmal decomptessicn « 
^IcKcnzie. Spurlmg 00 the other ba^ 
arhen a gUobUstomi multifonne Is >trocrrr 
inspected takes a bwpsy fpedmen tod 
not oidiaaril) operate If the mlcrtxcopc 0 
ammation brings confirmatioii. 

Cyit fonnalwo Is conunoD In the 
blastoma multlformc and is undoobteJIt 
to central Decrasfs wfthln the tumor Us™ 
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Tig 4 Case 3 Cystogram of tumor diagnosed as pnmary sarcoma of bram 


ness of the left leg Babinski’s sign was negative 
bilateraU} There was a leucocvtosis of 20,000 A 
pansmusitis on clinical examination was confirmed 
bj x-raj studies 

A diagnosis of subdural abscess was made Inas 
much as the infection was thought to have extended 
through the nght frontal sinus, epidural pus was 
also suspected It was deaded first to perform a 
nght sided Killian operation 

At operation b> Dr James Maxwell of the depart- 
ment of otologj , an empyema of the nght frontal 
sinus w as found The entire wall of the frontal sinus 
w as removed but there was no evidence of erosion of 
the inner table The ethmoidal cells were found to 
be grossly infected and were exenterated The 
antenor face of the sphenoid was removed and the 
sphenoid found to contain thick pus The inner 
table of the frontal sinus was removed but there 
was, in this case, no evidence of epidural pus or even 
granulation tissue over the tense dura It was 
thought best to expose the dura through a clean field 
above the operative site It was beheved that the 
patient’s condition warranted waiting until the fol- 
lowing day before this procedure was earned out 

The patient was carefully watched for the next 24 
hours since any further evidence of acute increase 
in intracranial pressure would have necessitated im- 
mediate operation 

At the end of this penod the patient’s condition 
was unchanged Under local anesthesia, a trephine 
lopemng was made over approximately the center of 
Ithe frontal bone The dura appeared tense and 
Whiter than normal When the dura was opened 
B.ere was an escape of a large amount of thick green 


ish white, odorless pus which was extra-arachnoid 
The incision was now enlarged and an area of bone 
about the size of a silver dollar was removed with 
the rongeur The dura was further opened m a 
stellate manner, the pus extending in all directions 
There now developed a herniation of the brain 
through the defect, making retraction of the brain 
impossible In order to gam relaxation so that all 
pus could be removed and adequate drainage be 
established without making a tremendous bone de- 
fect, It was deaded to perform a lumbar puncture 
The patient was turned and the lumbar puncture 
needle was introduced The pressure was between 
600 and 700 miUimeters of water The fluid was 
cloudy and contained 5,600 cells per cubic milli- 
meter After approximately 50 cubic centimeters 
had been obtained, the bram commenced to pulsate 
and to drop away from the dura With the lumbar 
puncture needle left m place, the surface of the 
brain was now easily depressed with a lighted re 
tractor, the entire surface of the bram being ex- 
plored back to at least the midparietal region All 
pus was removed by suction even as far forward as 
the tip of the frontal pole The wound was washed 
out with Ringer’s solution and hydrogen peroxide, 
inasmuch as it was thought that the pus could not 
be extended any farther than it had already gone 
Rubber tissue drams were inserted as far as possible 
m four directions, to the postpanetal region, the 
midlme, the tip of the frontal pole, and down onto 
the temporal lobe near its tip This procedure was 
earned out without diflBculty and with almost no 
trauma to the arachnoid since the hemisphere follow- 
ing lumbar puncture retracted from the dura for 
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4 ^uEm typfc«l td a«aapnibt«d »l«cm lactMitk Irt* potoD**!^ MppmUe* 


teod* to recur rtpfcDr) Duriflf till proem ft nu 
fmad that rtme* nbtUsce extmdM poateriorij 
aliMt I th oedpful pole, baaUr t me ItJeiW 
tonace ol the tecdpanl lobe lod uterioTiv l the 
mldparieoU are* The coennrened rtfhi Utenl 
■Hitride * 1* rttered and the Aotold plerc* <£pped 
The upper Kirface ot the tentomm » axlc^ ex 
poeed and to fodic (Ttent the right wde of ih fah 

The patient made eiretlcut eoo 'aleveoce rx 
npt for raoplet left homaoTTKc* hemiaooMb 

Ilb aphttbif of the macnb The tumor aa hb 
tolD(icaIt7 thoaght t be pnmaiy nrcoma of the 
brain. 

The paUent returned 8 mootha later b *efnt- 
comaCoua cDodftJOtL Opentbo aaa agam perfonned 
and enorreoua rrcur r eace as found Agab the 
tuiDoc aermed t be co mpletely eidaed Immedtat 
CDGvaleacenca from the aecoed proeedure «aa mr 
primigly good bat he returned 3 mootha later nd 
died. The Irorr which »aa malted t the bead, 
rertaled mataire recurrence 

TUs tumor from the point of xlew of cx**- 
tojraphv iriLh coOoid^ tboiinm dioxide 
might be conaWered aa imchrar between ■ 
benign lealon and a raibgoant one The fact 
that the <T»t mu cilmndt lars^ guggealcd 
the forma whiic the me of the murial nod- 
ule and tbe alight iiregulaiitx of the exit 
wiD was in fa •or of the latter ^Tierc there 
Is real doubt as to operabOltx direct attack 


upon the leakm Itself rttber than Uopn is 
Indiated. 

The foDowing case ts reported In drtifl, 
fint os 8 method of Karviiing an tcote mh- 
dujml absetsB and second bequwe t cooinst 
medium ns of such help In deaCng with a 
compfkallng cerebral absent 


Cat 4 \ 7 >e*r oid boT entered the I airmfty 

Ho»ptt4} ithttefoOi>»bxhi*tDry Twoweetipre 
rioci t admisrfco the patirot had auferrd aa erfi 
nary bead cold. TUs bea t aairide ilhhi fee 
dax but blateial frcotal beadache pmf«1ed 
weeL before dmhdoo the btadicbe beanie 
•erere ec the right tad emellhif of the right iiTJ* 
ex did dex doped nptdb T oa later, the ««»• 
bg had reichrf peal nd rarfeDr »ab 4 ded 

aawMTDrted, beidrtbcreiwagoewdirhe *llm^ 
of the neck and In erasing Ini uUhtT T di) ^ 

fore dmlidori, nauaa nd projectile oentieg ne- 
vdoped and ambom of the left hand waJ «• 
plained of This was rapidly foOoned b wtsiaew 
of (he atire left uU. 

rexealtd an extremd) ul ^ *T* 
thetlc paUent The temperaturr aa j 
th pulac ji and jcTiiratioo »o Tboe 
of the necl and peJUre Kcmlg 
people examinatloo mraJed eariy P*!***^ 
There aa a left centra] type cf larial 
thelongn dexiatedt tbe left 00 protreak^ 
m marked wolnesaef the left rmanddighl 
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Fig 6 a, left, Decompression nas placed too high be- da>s later the capsule is shonn to have risen tonard the 

cause the abscess nas not \usualizcd previously b Three decompression 



Fig 7 Cases Colloidal thonum dio-nde thoroughly mixed with pus m infected subdural hematoma 


formed at that time without difficulty The 
most recent x-ray films which were taken 3 
months after operation show stereoscopically 
a fine circular line less than r centimeter in 
diameter m the substance of the brain just 
above the tegmen tympanum This is un- 
doubtedly due to colloidal thorium dioxide m 
nhat remains of the capsule It is probably of 
no significance as the patient is back at full 
time work, but it will be followed with mterest 


Case 5 R F , a 7 months old male infant, n as ad- 
mitted to the hospital w ith the appearance of being in 
extremis The child according to the parents’ story, 
had been well up to the age of 4 months at which 
time he had developed bilateral otitis media and a 
pneumonia which was confirmed by x-raj This had 
gradually cleared but a spastic tetraplegia w ith en- 
largement of the head had developed 

On examination the infant was found to weigh 
but 10 piounds Though the head was generallj en 
larged this was most marked on the left side There 
was no papdledema The leucocyte count was 
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J. C*^ 4 Wt, Eacif«^Utl »b*ca« ol bnfe at Um rrJWrUI iborioa d»tUe. IWMw«xt triyrtif 
•^**^“7 1“ ■ihjhirml ilncm TV l«r« utrrior ■kvD b tliM lanl £ar tsLricntu ctygr» bbaio* h, F« 
oa«ct u tuck ter dnlsi«r <rf tb< pjbcfcval 4lacm, tW Uur tbmbf bcmw h Uw Ok lacm Uck kn 
(TTpUac optninf fast poA^rtor u asnl for IV btfrrtk* Ukr« [d*rr 


tt Itujt I 5 cwUmrtm i tU irrctlon*. Th dnbu 
SiCR gnduDr rwB o v ffl siiMn Uk cmnc of tb« 
at 4 da^L CooTalacmce u coo^mntirrl^ 

rresaul, ih BtDd hemlaaoa noted t bmo wv 
coQUoUed b Igmhsf poncme dl puraUtioa 
«u complete 

Three veeL titer <£*charfe the ptUeot retsraed 


harln had od (menSsed coneuUoo There «t 
taoomte bd(ia( of the d<.i:ijtm»L^oo. 

A trephine c^^colnf t« tntde )utt poeterwr t 
the /roattl derfert m order t re fa »pcrt the mbdoral 
space \\'hen the dun m opened Donntl con 
rabHoa u seeo 4boeiBt But the tobdortl bscess 
htdbeen pptrenllj' cnr^ Thesoondwe dosed 
A oeedk «u oom loserted through the scalp orer 
th Urge frooUl defect tod «u puted detplr b 
serenl direclions N bscess was ocou tered. 

Aq encephtlogrtm mu made (e« da> Liter b> 
the busbar mule hkh showed dbvtaeement of lb 
leftUteral entrtdct the left but <k oot rruraleir 
toe»H»i» the tbscew. A few iAyt UCer ventikolo 
gnm am made through left sided Lrephinc open 
mg Thh ga definite eridence of Urge leJoo of 
the n^t parieiti regioo 
The trephine opening wiikfa bad been mad poa 
terior to the fnxtal defect prerknsly la order t 
Inspect the sobdanl space as reopened. A 
nerdle eras parsed downward thiotigb the brain aub- 
fta ce and t depth of bout t cent Btelrra, met 
with an eiastk reshtance Ihrmgh hkb the redle 
a t phjnged About 6o cnbsc centlmeleTs of pm 
au obtained (Ftg 5) d g coble crnUinetefs of 
coUofdal th on am djodde itntOlrd \ ra st dies 
(Fig 3) rerealod Urge b^ces* ca ty Sia da> 
Uier tta abacess carity aas sees t hare inerrased 
ill by ray The hea ily eneapanUted abscesa 
aa uncapped and drained Rc c or er y was aiK ientf u l 


A >«aT hler an ncrpbalogTtto aspcrfonnrdbe 
caiae of few J eiji^laa seisaro TbB ihnrd 
sligfat dDalatloo a the esUre rmtriojU srsteabft 
noeyideneecif y irujiituce. 

At the pmnt time this patient fn Is perfecthr d 
and goes ImmlBg daily 

Here wt h*\T the problem erf a patient with 
a lar^e bulfing frooUl decotnpffMioo ifld ■ 
aoapmed aubwrttol ceftbril abaceas wUdi 
toi^t Juvt been aii>Triiepe in that ceirbial 
hemisphere The ab«w wia finanr entered 
with the tiplorlng neodk and outlined hi 
coOouliJ thorium dioxide lU tract pothlco 
and the point at which It U> dovat to the rer 
face wij determined 

Another caae might be briefly mcntloofo 
in this djfinectkm \ 45 
entered the hospital in coma with a 3 wteis 
nrrvdous hator) of oUtb media. \n en£ap*J 
Uted tbiceu was Upped throtigh an 
Juit above and In front erf the right ear (F? 

6 ) (irftoUlallhoffumwaslnstnicdandiciuh 

dcoomprcaalon made over where the ahscrw 
was thooght to be most auperfiaal 
genogramt were not ukco at this tu*^ 
cause of the patieot precarfcws roodJt** 
Subsequent y ni) filmi shrrwrd that iEh even- 
ing had been pUced highef than it would lia« 
been bad falr^ been obtained before oeo^ 
pressing Inspitcofthb theah>cwmipn « 
toward the surface suffioeoth wit hin 3 
•0 thst uncapping and drainage were 


so CALLED LATERAL ABERRANT THYROID TUMORS 

\MLLHM 1 M KING, M D , md T dcj PCMBLRTON, M D , F A C S , 

Rochester, Minnesota 


T he existence in the htcral regions of the 
neck of cclluhr masses rienxed from 
thxroid tissue has been rccognired for 
more than a hundred xcars (15), but no 
serious attempt was made to describe tliese masses 
as a separate clinical cntitx until late m the nine- 
teenth Centura when isolated reports of cases 
began to appear in the English and the German 
literature (i 6) 

B\ iQoo, enough cases of tliese tumors had been 
reported to gix e rise to speculation concerning the 
origin and the pathological characteristics of the 
grow ths There w as ex idencc to indicate that the 
thxroid gland originated from two separate anla- 
gen, an unpaired median component and paired 
lateral components, xxliich fused earlx in fetal life 
The earliest school of thought, and b\ far the 
largest one today, attempted to explain the origin 
of “lateral aberrant thxroids” bj some abnor- 
malitx in the dexclopment of the lateral anlagcn 
Schiagcr, m 1906, expressed the belief that these 
masses were essentially benign tumors arising as a 
hx'perplasia of normal tin roid elements detached 
from the lateral anlagen before fusion, in response 
to an increased demand for thyroxin created b\ 
subefficient function of the thy roid proper 

The predominantly papillan nature of these 
tumors and their frequent association x\ ith similar 
tumors in the corresponding thxroid lobe xxere 
first pointed out by Low in 1903 He emphasized 
that their rate of groxxth xxas slow and that me- 
tastasis to distant regions xxas rare, spread tending 
to occur rather by local inx'asion of the lymph 
channels Many years later Billings and Paul 
reiterated these obserxations The peculiar struc- 
ture of these tumors led to the belief that “lateral 
aberrant thyroids” xxere denved not from normal 
thyroid elements but from tissue xx'hich xxas con- 
stitutionally mfenor to that of the thyroid proper 
Kingsbury demonstrated that the lateral anla- 
gen degenerated after fusion xvith the median 
anlage and probably disappeared completely 
Leech, Smith, and Clute and, later, Cattell ex- 
pressed the belief that “lateral aberrant thyroids” 
originated from fetal rests denved from the de- 
generated lateral anlagen and xvere intrinsically 
malignant They concluded that the frequently 


coexistent inpillarx tumor in the corresponding 
thxroid lobe arose from a fetal rest dcrixcd from 
the same source Cnic (7, S) concurred in tlicircx- 
planation of the origin of thxroid and “aberrant” 
tumors, but expressed the opinion that these 
tumors xxere rcmarkablx benign in their bcliax lor 
In 1031 Dunhill rcxixed Schrager’s conception 
of the ])hx siological stimulus concerned in the 
genesis of “lateral aberrant thy roids ” He ex- 
pressed the belief that the lateral anlagcn xxere 
constitutionally inferior to the median anlage and 
that tissue derixcd from them, xxhether situated 
xxithin or xxithout the thxroid lobe, xxas prone to 
undergo papillarx change in resjionse to stimula- 
tion b\ ordinarx jihx siological demands Thus 
arose the thcorx of “actix ated rests ” \ an den 
Wildcnbcrg expressed the belief that the papillary 
exstadenomas so formed were ])recanccrous and 
that further stimulation bx relatixe thxroid in- 
sufTicicncy caused tlicm to become malignant 
Grcteman and Russum extended this idea to 
account for recurrences, stating that continuation 
of the stimulus caused otlicr tinx and prex louslx 
unaffected rests, missed at the first operation, to 
dexclop into palpable tumors Thex suggested 
that the thy roid itself be explored because it fre- 
qucntlx IS inxolxed bx a similar tumor 

In 1940 Ward further elaborated the theory' of 
“actix ated rests ” He, like Dunhill, expressed the 
belief tliat stimulation of anx tissue dcnx'cd from 
the lateral anlagcn resulted in papillary change, 
hoxx'evcr, he xxas of the opinion that this 
change, occurring among children, xxas in a rc- 
x'crsiblc stage and xxould regress if the stimulus 
xxere removed by treatment of the patients xvith 
iodine, xvhereas, among adults, oxvmg to the loss of 
some cancer-rcsisling factor, the jirocess became 
irrexersible and xx'ent on to malignancy' Thus he 
advocated radical surgical procedure and radia- 
tion in the treatment of adults Cohn and Stewart, 
in the same year, stated the belief that the loca- 
tion of a papillary tumor xvithm or xvithout the 
lateral thyroid lobe depended on xvhether em- 
bryonic tumor cells xvere split off the lateral com- 
ponent before or after fusion took place If this 
splitting off occurred both before and after fusion, 
coexistent pnmary tumors appeared in the thy- 
roid and side of neck They stressed importance of 
complete excision of tumor to prevent recurrence 
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Fig I Fig 2 3 

Figs I, 2, and 3 Lateral aberrant thyroid tumors in the 3 cases in our senes m which the growths 
were benign Sections from all three are mdistmguishable from sections of colloid adenoma 


died of carcinoma of the thyroid gland subsequent 
to removal or biopsy of a malignant “aberrant 
thyroid”, m 4 cases the survival period varied 
from II to 19 years One patient hved for 
years subsequent to the appearance of pulmonary 
metastatic lesions a year after removal of the 
“aberrant thyroid ” It is apparent, therefore, that 
malignant “aberrant thyroids” are very slow- 
growmg on the average, but that they eventually 
may cause death 

Of the 54 patients 3 had “lateral aberrant thy- 
roid tumors” which, on microscopic exammation, 
proved tobebemgn(Figs i,2,and3) In2of these 
cases a large, nodular goiter was associated with 
the “aberrant” thyroid tumor, which m each m- 
stance was situated immediately above one or the 
other supenor thyroid pole Ih the third case, the 
“aberrant” tumor was situated at the angle of the 
jaw on the nght side and had been present for 30 
years without change in its size There was no 
direct connection between the thyroid tumor and 
the “aberrant” tumor m any of the 3 cases, m 
each case, microscopic exammation revealed that 
tumors were composed of colloid and fetal adeno- 
matous thyroid tissue without evidence of cellular 
undifferentiation, mitosis, vascular invasion, or 
lymphoid tissue 

The 51 other “aberrant” thyroid tumors on 
microscopic exammation proved to be mahgnant 
In 31 cases, 60 per cent, there was an associated 
tumor of the thyroid, the mahgnant nature of 
which was confirmed by microscopic exammation, 
by obvious moperabihty, or by subsequent death 
of the patient from carcinoma of the thyroid In 
each of these 31 cases the thyroid tumor and the 
“aberrant” tumor were on Ae same side of the 


neck, and in each of 19 of these cases in which 
specimens from both tumors were obtamed, the 
structure of the tumors ivas histologically identi- 
cal (Figs 4 to 9) All of the 10 deaths m the senes 
of 54 cases occurred in this group, and of 24 pa- 
tients who expenenced recurrence of tumor, 19 
had both thyroid and “aberrant” tumors 

Of the 20 patients remauiing, 3 had associated 
thyroid tumors, the pathological nature of which 
was doubtful chnicaUy and was not detemuned by 
operation In the 17 other cases chnical evidence 
of thyroid tumor was not observed, m 13 of these 
cases, attempt was not made to examme the thy- 
roid at operation, but m 4 the gland was exposed 
and, smce it seemed normal on palpation, was left 
undisturbed by the surgeon In the whole group 
of 20 cases, recurrence took place m 4, of which i 
was in the group of 4 in which the thyroid gland 
was left undisturbed at operation The thyroid 
gland was not mvolved later m any case, nor was 
death related to the disease in any case At the 
time this paper was wntten 10 patients were living 
and free from recurrence of tumor, 4 had had one 
recurrence, i died of natural causes, reports were 
not received from the 5 others after dismissal 
In 38 of the 51 cases of mahgnant tumor, 75 per 
cent, the pathologist on exammation of the “aber- 
rant” tumor made a diagnosis of papiUary adeno- 
carcmoma Of these tumors, 20 were classified as 
of grade i, 18 as of grade 2, the gradmg was on a 
basis of i to 4, m which grade i is the least mahg- 
nant and grade 4 the most malignant In 1 2 of the 
tumors of grade 2 the papillary tissue was mixed 
with nonpapillary, sohd carcinomatous tissue 
The tumors of grade i were distmguished by the 
long, arbonzmg processes which projected from 
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erpreaaed the opcokrt (hat the finding of a hard. 
paJpbk tooor In the th) roid gland, together irfth 
moltiple oodules in the necL «u coafirmatot^ 
n'Meoce of dK prcKruT of lateral tbenant thp 
rotd ttnoor He evpreavd the belief that betauae 
these tamori were beniga *»d d**! “t spread, be- 
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removal, and bcciuae they oe^ cr caused the dee Ih 
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aign that ih^ tumo was a metastatK kshio bi a 
htuph node However Btoderi (5, 4) evpreiaed 
ibe opinion that the most reliabie sigrt* at ttMUg- 
nanc\ were cellubf undiflertnUatBrt and mltoeto 
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ihoM were chosen fim b which a benign ot a 
nttl%nant tumor of th)ToH li»je was discovered 

In the lateral regloo of the twet, wnhentsnyrron 

omnevtioo with the tlmoH gliod kwdl Tlili 
giwip aidudrd case* In which the bteril cemcal 
tumor had been retamed ebrwhett poor to tl* 
patients int to the dime and other caws b 
which I had been removed or in which bbpiT had 
been made at aow tbae after operatim oa th* 
thjToid gland. la maav casea there had be« iKi 
a lainof b thethjToid kself before at tbc dmeof 
r after operatic no the cervical tamor The 
wheJe groap was dKlded Into (wo series thefiru 
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senes the caocm were papeEfary mJcrMCDpic 
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Fig 12 Fig 13 


Figs 10 to 13 Histological evidence of malignancy in lateral aberrant thyroid tumors, 
tumor thrombus in a capsular vein (Fig 10), capsular lymphatic distended by tumor tissue 
(Fig ii), typical lymph node structure ivith carcinomatous metastasis (Fig 12), tumor cells 
lying in a peripheral sinus of a lymph node (Fig 13) 


marked The tumors of grade 4 mvaded aU the 
tissues surroundmg them, as would be expected 
Twenty-eight, 55 per cent, of the malignant 
“aberrant” tumors contained lymphoid tissue, 
usually m the form of a shell around the cancerous 
tissue with finger-hke processes extending into it 
(Fig 12) Often peripheral sinuses were seen 
between lymphoid tissue and capsule, at tunes 
these contained cancer cells (Fig 13) Only one of 
the thyroid tumors contamed lymphoid tissue 
The operative procedures used m the treat- 
ment of these 54 patients are given m Table I 
An analysis of the results was made, from the 
standpoint of recurrence of tumor, according to 
the completeness of the operative procedure, and 
as to whether or not postoperative treatment by 
radiation was given Removal of aU grossly m- 
volved structures, including the corresponding 
thyroid lobe if it, too, was involved, constituted a 
complete procedure Of 21 cases m which com- 
plete removal of the tumor ivas followed by radia- 
tion, recurrence took place in 8, or 38 per cent 
In 16, m which removal was mcomplete but was 
followed bv radiation, recurrence took place in 10, 
or 62 5 per cent In 12 cases of complete removal. 


without radiation, recurrence took place in 5, or 
42 per cent, an incidence equal to that in the first 
group Therefore, among those patients who re- 
ceived postoperative treatment by radiation, com- 
plete removal of the grossly involved structures, 

TABLE I OPERATIVE TREATMENT OF SO 

CALLED ABERRANT THYROID GLANDS 

Caies 


1 Excision of aberrant thyroid tumor 17* 

2 Dissection of lymph nodes of neck 

Partial 3* 

Radical 4 

3 Hemithyroidectomy combined with 

Excision of aberrant thyroid tumor 4 

Dissection of lymph nodes, partial 3 

Dissection of lymph nodes radical 2 

4 Removal of specimen of aberrant thyroid 1 1 

5 Total and subtotal thyroidectomy inth 

Excision of aberrant thyroid tumor 3 

Dissection of lymph nodes, radical 

6 Hermthyroidectomy subsequent to excision of 

aberrant thyroid tumor or dissection of Ij mph 
nodes 3 

7 Removal of thyroid isthmus i f 

Total C4 


*In one case m each group hemiUiyroideclomy was done before patient 
came to clinic 

tin one case biopsj of abeminl th>roid tumor u*a5 performed before 
patient came to chnic. 
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Figs 20 to 29 Lateral aberrant 
thj roid tumor (Figs 20, 22, 24, 26, 
and 28) and the tumor of the cor 
responding thj'roid lobe (Figs 23, 
26, 27, 28, and 29) compared in 3 
eases (Fi^ 20 and 21, 22 and 2^, 
24 and 25) m which the thyroid 
tumor ivas discoieredlij the path 
ologist after its removal, and in 2 
other eases (Figs 26 and 27, 28 and 
29) in which It was discovered bj 
the surgeon at operation 



Fig 26 


Fig 27 Fig 28 Fig 29 


nosis, we found that the metastatic nodes, if not 
bilateral, were alwavs on the same side as the in- 
volved thvroid lobe and that their histological 
structure invariably was identical with that of the 
thyroid carcinoma There was definitely 1 > mplioid 
tissue surrounding the malignant regions in 9 of 
the 15 representative metastatic nodules, 60 per 
cent, an incidence which compares almost exactly 
with that in the senes of so called lateral aberrant 
thyroid tumors Lymphoid tissue was present in 
the thyroid tumors in 2 cases Vascular invasion 
was evident in 1 of the 7 tumors of grade i and in 7 
of the 8 tumors of grade 2 The frequency of mito 
SIS and of capsular and lymphatic invasion closely 
approximated that of “aberrant thjroid” tumors 
It IS obvious, therefore, that the cases of the 2 
series are indistinguishable from one another path- 
ologically and that the separation out of some of 
the tumors as examples of “lateral aberrant lli>- 
roid tumor” was purely empincal according to the 
relative degree of prommence of the chnical his- 


lorv and findings of the “aberrant” or the thyroid 
tumor The frequent insignificance of the asso- 
ciated thyroid tumor is illustrated by the fact that 
in 4 cases the thyroid tumor was not discovered 
until the gland was exposed at operation, m 3 
others, the surgeon removed the homolateral thy- 
roid lobe, evun though it looked and felt normal, 
because the pathologist’s report of the excised 
cervical tumor was papillary adenocarcinoma of 
the thyroid type, and in each a tiny and identical 
tumor was found buried inside the lobe In no 
case m which the horaolateral lobe was removed 
did the pathologist fad to find in that lobe a tumor 
identical in structure with that of the “aberrant 
thyroid ” The following report of cases serves to 
dlustrate the pomts mentioned in this paragraph 
Case i (Figs 20 and 21 ) A man, aged 32 years, who 
came to the cbmc complaining of dysphagia, had had tw o 
tumors, one under the right sternocleidomastoid muscle and 
one at the angle of the jaw , for 10 years In the 5 months 
previous to admission he had noticed rapid increase in size 
of the masses A climcal diagnosis of Hodgkin’s disease 
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frequent mitotic figures and showed capsular invasion, 
lymphoid tissue nas not found The thyroid tumor was 
composed of mixed solid and cystic tissue, contained many 
mitotic figures, and gave evidence of v ascular, capsular, and 
lymphatic mvasion 

Six months later the patient \ias subjected elsewhere to 
right radical block dissection of tumors of the neck and 
afterward was treated bv radiabon Seven years after her 
first operation she reported that she was m good health, 
free from recurrence 

Case 3 (Figs 24 and 25) A. woman, aged 37 years 
came to the clinic because of mdually increasmg tumor of 
4 years’ duration situated under the nght stemocleidomas 
told muscle Chmcal diagnosis w as made of cervical adeno- 
pathy, and the tumors were excised The pathologist re 
ported that the CTOwths were papillary carcmoma A 1 
though the thyroid on surgical exploration apparently was 
normal, the surgeon was doubtful and resected the nght 
lobe, m the upper pole of which were found two small nod 
ules that proved to be carcinomatous Microscopic study 
revealed mixed papillary and nonpapillary adenocaremoma, 
grade 2, of the thyroid with regional metastatic extension 
Patient received radiation treatment 
Five months later the patient returned w ith recurrence 
of tumors under the nght sternocleidomastoid muscle 
Radical block dissection was made and was followed by 
radiation The pathologist’s report w as identical with that 
made 5 months previously The “aberrant” tumor was 
solid, contained abundant mitotic figures and evidence of 
vascular invasion, lymphoid tissue was not present The 
thyroid tumor was of the same trae but in addition showed 
evidence of capsular and lymphatic invasion The recur 
rent tumor which was removed at the second operation 
possessed aU the features of both the “aberrant” tumor and 
the thyroid tumor and contained lymphoid tissue 
Nine years after first operation the patient hvingand well 
C1SE4 (Figs 26 ana 27 ) A man, aged 24 years, had 
had multiple tumors of the nght side of the neck, under the 
sternocleidomastoid muscle and at the angle of the jaw, 
for 10 years They gradually had increased in size When 
operation was performed for excision of the tumors, sur- 
gical exploration of the thyroid revealed a tumor in the 
right lobe, and nght hemithyroidcctomy was done The 
pathologist reported papillary adenocarcinoma, grade i, of 
the thyroid wath regional metastatic extension Both the 
thyroid tumor and the metastatic tumors w ere cystic and 
contained occasional mitotic figures, lymphoid tissue was 
present, and there was evidence of capsular and lymphatic 
inv asion The papillary carcinoma arose from an adenoma 
The lymphoid tissue in the thyroid was a nodule extnnsic 
to the encapsulated tumorous tissue and was not invaded 
by It Patient later receiv ed treatment by radiation 

Eight years aftenvard the patient returned to the clinic 
because of recurrence of tumors under the left sterno- 
cleidomastoid muscle, he again received treatment by 
radiation Two years later it w as rejxirted tumors w ere still 
present The patient did not return for further treatment, 
CvsE 5 (Figs 28 and 29) A woman, aged 22 years, 
came to the clinic because of multiple tumors of the neck 
and at the angle of the jaw on the nght side The grow ths 
had been present for 2 years and gradually w ere increasing 
in size Physical examination rev ealed that the tumors in 
the neck w ere under the sternocleidomastoid muscle Diag 
nosis w as made of tuberculous adenitis Biops> at the time 
of surgical interv enUon revealed the presence of papillary 
carcmoma, a nght radical block dissection of the tumors 
was made and after exploration of the thyroid, the nght 
lobe which was enlarged slightly, was removed 

The pathologist reported papillary and nonpapillary 
caranoma, grade 2, of the thyroid wnth regional metastatic 


extension The specimen of tissue removed for biopsy wa 
solid and, on microscopic exommation, was found to cor 
tain occasional mitotic fiipires The thyroid tumor an 
metastatic tumors were solid and mitotic figures were prei 
ent wnth evidence of capsular, vascular, and lymphat: 
invasion None of specimens contamed lymphoid tissue 
Subsequent to operation the patient received treatmer 
by radiation Two months afterward recurrence of th 
tumors had not taken place 

Case 6 (Figs 4 and 7) A girl, aged 18 years, registere 
because of the presence for 9 months of multiple tumors ( 
the left side of the neck On physical cxaminabon tl 
growths proved to be under the left stemocleidomastoi 
muscle and m the left postenor triangle Three weel 
before the patient came to the chnic, biopsy had been pe 
formed elsewhere of one of tumors in posterior tnangl 
and pathologist’s report papillary carcinoma 

A chmcal diagnosis was made of cervical carcinoma an 
at operation all the cervical nodules were removed Tl 
thyroid was examined and apparently was normal Tl 
pathologist reported the nodules as papillary adenocarc 
noma, grade i, probably metastatic from the thyroii 
Treatment by radiation was not given 

The patient returned i month later with a recurreni 
under the left sternocleidomastoid muscle and a palpab 
tumor in the left lobe of the thyroid Left radical blor 
dissection and left hemithyroidectomy were done Bol 
tumors proved to be papillary adenocarcinoma, grade 
identical with the nodules removed earlier hficroscop 
examination of the “aberrant” tumor revealed solid tissi 
that contained occasional mitotic figures, lymphoid tissi 
was present and capsular invasion had taken place Tl 
findings in thyroid tumor and metastatic nodes were tl 
same except thyroid tumor contamed no lymphoid tissu 
The patient received treatment by radiation, 9 montl 
later she had remamed free from signs of recurrence 

In 9 cases, the thyroid tumor did not becora 
clinically detectable until some time after removt 
or biopsy of the “aberrant” tumor, in 3, the thj 
roid tumor was the first to appear In 17 cases, e 
has been stated, a tumor in the thyroid glan 
never developed, even though there was recui 
rence of the “aberrant” tumor in the neck A 
but 4 of the 17 patients received radiation and b 
this treatment a primary growth in the thyroi 
may hav'e been destroyed Believing, as we di 
that all “lateral aberrant thyroids” are metasta' 
ic tumors from primary growths in the thyroic 
the failure of appearance of a thyroid tumor in tl 
last 4 cases must be attributed to the slow rate ( 
growth which has been shown to charactenze th 
type of carcinoma 

EVALUATION OF STUDY 

It has been pointed out prev lously herein ths 
some of the authors who believe in the “activate 
rest”^ theorj' of ongm of “lateral aberrant thi 
roids” have expressed tlie opmion that phjsK 
logical overstimulation of the constitutional! 
inferior tissue derived from the lateral anlage 
causes to develop m that tissue papillary chang 
which proceeds to mahgnancy These men accej 
the X lew that the lateral components do form pai 
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frequent nutotic figures and showed capsular invasion, 
lymphoid tissue was not found The thyroid tumor was 
composed of mixed solid and cystic tissue, contained many 
nutotic figures, and ga\ e evidence of vascular, capsular, and 
lymphatic mvasion 

Six months later the patient was subjected elsewhere to 
nght radical block dis^tion of tumors of the neck and 
afterward was treated by radiation Seven years after her 
first operation she reported that she was m good health, 
free from recurrence 

Case 3 (Figs 24 and 23 ) A woman, aged 37 years, 
came to the clinic because of gradually increosmg tumor of 
4 years’ duration situated under the right stemocleidomas 
told muscle Clmical diagnosis w as made of cervical adeno 
pathy, and the tumors were excised The pathologist re 
portri that the growths were papdlary caranoma A 1 
though the thyroid on surgical exploration apparently was 
normal, the surgeon was doubtful and resected the nght 
lobe, m the upper pole of w hich w ere found two small nod 
ules that proved to be carcinomatous Microscopic study 
revealed mixed papillary and nonpapillary adenocarcinoma, 
grade 2, of the thyroid with regional metastatic extension 
Patient received radiation treatment. 

Five months later the patient returned with recurrence 
of tumors under the right sternocleidomastoid muscle 
Radical block dissection was made and was followed by 
radiation The pathologist’s report was identical with that 
made 5 months previously The “aberrant” tumor was 
solid, contained abundant mitotic figures and evidence of 
vascular invasion, lymphoid tissue was not present The 
thyroid tumor w as of the same type but in addition showed 
cvndence of capsular and lymphatic invasion The recur 
rent tumor which was removed at the second operation 
possessed all the features of both the “aberrant” tumor and 
the thyroid tumor and contamed lymphoid tissue 
Nine years after first operabon the patient hving and w ell 
Case 4 (Figs 26 and 27 ) A man, aged 24 years, had 
had multiple tumors of the nght side of the neck, under the 
sternocleidomastoid muscle and at the angle of the jaw, 
for 10 years They gradually had increased in sire When 
operation was performed for excision of the tumors, sur 
gical explorabon of the thyroid revealed a tumor in the 
nght lobe and nght hemithyroidcctomy was done The 
pathologist reported papillary adenocarcinoma, grade i, of 
the thyroid with regional metastabc extension Both the 
thyroid tumor and the metastatic tumors were cystic and 
contained occasional mitotic figures lymphoid tissue was 
present, and there was evidence of capsular and lymphatic 
invasion The papillary caranoma arose from an adenoma 
The lymphoid tissue in the thyroid was a nodule extnnsic 
to the encapsulated tumorous bssue and was not invaded 
by it Pabent later recen ed treatment by radiabon 
Eight years aftenrard the patient returned to the clinic 
because of recurrence of tumors under the left stemo 
cleidomastoid muscle, he again received treatment by 
radiabon Two years latent was reported tumors were still 
present The patient did not return for further treatment 
Case 5 (Figs 28 and 29 ) A woman, aged 22 years 
came to the clinic because of multiple tumors of the neck 
and at the angle of the jaw on the nght side The growths 
had been present for 2 years and gradually w ere increasing 
in size Physical e.xaminnbon revealed that the tumors in 
the neck w ere under the sternocleidomastoid muscle Diag- 
nosis w as made of tuberculous adenitis Biopsy at the time 
of surgical mtervenbon revealed the presence of papUlary 
carcinoma, a nght radical block dissection of the tumors 
w-as made and after c.xplorabon of the thyroid, the nght 
lol^ which was enlarged slightly, was removed 
The pathologist reported papillary and nonpapillary 
caranoma, grade 2, of the thy roid with regional metastabc 


extension The specimen of bssue removed for biopsy w as 
soUd and, on microscopic examinabon, was found to con 
tarn occasional mitotic fimires The thyroid tumor and 
metastatic tumors w ere sohd and mitotic figures were pres- 
ent with evidence of capsular, vascular, and lymphabc 
invasion None of specimens contamed lymphoid bssue 
Subsequent to operabon the pabent received treatment 
by radiabon Two months afterward recurrence of the 
tumors had not taken place 

Case 6 (Figs 4 and 7) A girl, aged i8 years, registered 
because of the presence for 9 months of multiple tumors of 
the left side of the neck On physical examinabon the 
growths proved to be under the left sternocleidomastoid 
muscle and m the left posterior tnangle Three weeks 
before the pabent came to the clinic, biopsy had been per- 
formed elsewhere of one of tumors in postenor tnangle, 
and pathologist’s report papiUary carcinoma 

A climcal diagnosis was made of cervical carcinoma and 
at operation all the cervical nodules were removed The 
thyroid was examined and apparently was normal The 
pathologist reported the nodules as papillary adenocarci 
noma, grade i, probably metastatic from the thyroid 
Treatment by radiation was not given 

The patient returned i month later with a recurrence 
under the left sternocleidomastoid muscle and a palpable 
tumor in the left lobe of the thyroid Left radical block 
disseebon and left hemithyroidectomy were done Both 
tumors proved to be papillary adenocarcinoma, grade 1, 
identical with the nodules removed earher Microscopic 
cxaimnation of the “aberrant” tumor revealed solid tissue 
that contamed occasional mitotic figures, lymphoid tissue 
was present and capsular invasion bad taken place The 
findings in thyroid tumor and metastatic nodes were the 
same except thyroid tumor contained no lymphoid tissue 
The patient received treatment by radiation, 9 months 
later she had remained free from signs of recurrence 

In 9 cases, the thyroid tumor did not become 
cliiucally detectable until some time after removal 
or biopsy of the “aberrant” tumor, in 3, the thy- 
roid tumor was the first to appear In 17 cases, as 
has been stated, a tumor in the thyroid gland 
never developed, even though there was recur- 
rence of the “aberrant” tumor in the neck All 
but 4 of the 17 patients received radiation and by 
this treatment a primary growth in the thyroid 
may have been destroyed Believing, as we do, 
that all “lateral aberrant th3T0ids” are metastat- 
ic tumors from primary growths in the thyroid, 
the failure of appearance of a thyroid tumor in the 
last 4 cases must be attnbuted to the slow rate of 
growth which has been shown to characterize this 
type of carcinoma 

EVALUATION OF STUDY 

It has been pointed out previously herein that 
some of the authors who believe in the “activated 
rest” theory of ongm of “lateral aberrant thy- 
roids” have expressed the opmion that physio- 
logical overstimulation of the constitutionally 
inferior tissue derived from the lateral anlagen 
causes to dev elop in that tissue papiUarv change 
which proceeds to mahgnancy These men accept 
the vuew that the lateral components do form part 
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rf the latend th>-roW W»». In lupport of thdr 
mfafcni, they tute further that aic&iina ieklooi, 
n e%Tr ocean tlooe tr»et of mcdmi anlage 

It i» weD recopDtted that iinoog acUnceoU 
phj-»foJoficml omrt tnuiiaf fan of the thyroid fn the 

pruence of kxline defidenej reaolU m 
coQoid goiter Goiter of Ihh tj^pe b devoid of an} 
of the papflbn demeoU mUA ooc would expect 
to hod, according to tbeae wnten, If the htenj 
anlagen xreie cocsUtutfanalb mferfar Further 
more pepilkr> carcinotna of the thjToid gland 
often invej •« a whole lobe uniformly commaitly 
ttopping abmptlv at the Thn* both 

median arwi latcnJ compooenti are tn nded timl- 
lariv the Ime of dmarcatfan ipwnnng to be 
based on direction of lymph flow Wobetdo aitd 
Agroa reported a cue ot papiDar} change In a 
nodule of thyroW taane dttuted fn the r^t iMe 
of the bale of the toergue the pialtion of ihb 
nodule xTOuldhKhcate that it waideri -edCromthe 
median eaetpomt. Soch a «‘«w oden proof that 
popfOaiy chanCT b not limhed to tbcua denved 
from the lateru anlagen. 

l\e have tboun Uiat the ma^tv of the ao 
called hteral abemat tbyrokls ( jccu pr poaftfam 
In the neck anatoaucaIl\ fdmtkal xrith the deep 
eerrkal Ipipb nodes and that 55 ner cent of then 
pr ea ent d e fini te mi cp j a c opfa ev ai a M of hxnph 
nodal taaue that b> m capanle hmpih foUkka 
and perfpbenl tlntoea (Fl^ i and 13) which 
hax't net been esUreir d«Btro^'ed be tbe maligeant 
crOs. It hu been pointed out that aameobamwn 
ha *e eipiej aed the optmao that nefa imoe b oex 
lodlcati^af metutack bfectrai of a IvToph node 
but b chaiBctemtlc f bteral aberrant thyroid 
tbme 1 et in oor terlei of cue* wc were unable 
to find an\ eiddeoce of lyrnfA nodal ibne in the 
thyroid (nmon whick, accordurg t (heaacDetnea 
art derived from the nmeaource ai tbe aberrant 
thyrolda. Fnitbermore phot um l uo graphiof the 
devekrpfug median and lateral aolacett at the 
stage of budding out from tbe phar>'n\. reveal no 
Ij-rDphccj-ta asBodaled with the th% rold epithelial 
piiiMnirain (34) Inouropfnfaci, t b Impcwsible to 
dbtnupibh imcro»coplcall> metastatic ly'mph 
nodesfrrm ‘aberrant thyroids inlbeftmeorb 
different cue*. 

Tonion demrd /rom tbe mednn atilige are 
found at Its site of origni or afaeg the path of Its 
doemt If ‘bteral aberrant thj-rold tumors were 
rcalK- deiTvrd from the htcnl anlagen, one would 
expect to find them situated abo somewhere aloqg 


the tract of the hteral ajibgeti from the phaott- 
geal waD to the th\TDtd. W diet showed that thfa 


tract He* between tbe caioud sfaeatb and the thj 
roid lobe laterally snd tbe trwcbew sod esophsgos 


nwdialh We have found that tbe OB^tnty of 
these “lateral aberrant tuir«n lb syierfidal to 
or cttnoal to the carotid sheath. There b do 

record at the clmlc of the finding of naexna] liynwd 

tbane dements hteral to the thvroH glsnH during 
the coune of tbe routine microscopic examhatfao 
ot matcrhl ranovtd in several tnorannd rufictl 
dbaectiems of tbe neck performe d f r cood U*a 
other than cancer of the thwoid ghnd. 
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papQhi} tbjTowl turnon coenstrat with naor 
*hbcnantth}rDhls are meuitatlc from tbe btter 
hit tbe tbvToid. ilahomer and otbera showed 
that the dnxctloa of the flow of lymph In tbe 
thyroid gland b outward from the gland to the 
de^ ctr\Tcal node*, the lymphatics cf e»cb lobe 
ning to the nodes of thdr own side and Dot crow- 
tng over to the opposite ride. In oor e xp ertmee 
metastatic turnon discovered In the tli\ rw fkrid 
Invartabl} ha t been blood borne roost cmranooly 
froma bypemephToaia (r^) Caidottnu of tbe 
tongue pharynx, ana so f rth chanctemtb 
call} invade the cerrkal node* bat have raid 
U ever been toemd to metastaiae t tbe thrroid. 

Because of the urmsaaHy slow growth n nanv 
lostancea, the contentfaci has bm made that 
these “hteral abenant popfOary toman an tut 
nubgoant tlal feo u repct dot* oot Ule phet 
subaeq v ept to tbefr saiyfcal rapmiJ that tb^ do 
not gnr rbe to dbta t metAstatk growths, aad 
tbat they do not cause death. Ilebdiexethatwe 
ltt«pTraeiteddaU that are cnovlDdtrf exddenct 
that these low grade “bteral aberrant thyroid 
tumors spread loora commceih by way of hro- 
phatK extruskai and Inrasfcm of the capsole this 
oy ucubr hivasfao and that hannlw kobfag 
pop fTkr } cyitadencanas of tbe thyroid tbsoe 
as weD ss tbe Dsom compiex mired ps ptBan 
tumors, may cause death (F^ 40519) 

30 to 35 niastiate the fact that not oolv tumors of 
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aad that s low grade tomor that has been prrwst 
for years may bring sbewt a fatal lenninal** 
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metastatic from the thjroid The tumor -was sohd, com 
pos^ chieflj of nonpapillarj' dements with a feu papillarj 
elements Mitotic figures ivere rare, vascular mi-asion had 
not occurr^ and Ijunphoid tissue was not present The 
condition of the thyroid was inoperable Treatment by 
heai’y radiation was gi\ cn 

\ jear and a half later pulmonary metastatic lesions 
de\ eloped, for uhich roentgen therapy was applied at re 
peated mtenmls Eleien years after her first examination 
at the clinic the patient died of caremoma of the thy roid 
uath metastatic extension to the lungs 

Case 8 A man, aged 28 years, had had multiple tumors 
m the nght and the left posterior tnangles for 14 years 
The grou ths had mcreased in size in the 3 months pre\ lous 
to his admission to the dmic For t\\ o y ears the left lobe of 
the thj'Toid had been greatly enlarged, the right lobe less so 
Examination reiealed that the left \ocal cord was fixed 
The clmical diagnosis was of lymphoblastoma Biopsy of a 
left cemcal tumor rciealcd papillary adenocarcinoma, 
uhich was diagnosed as metastatic from carcinoma primary 
in the thyroid The tumor u-as cy stic, contamed occasional 
mitotic figures, capsular mvasion had occurred, lymphoid 
tissue uas not present The condition of the thyroid was 
inoperable The patient w as treated by inlensiv c radiation 
As the result of repeated application of radiation, the 
cervical tumors remained stationary for 14 y ears, when the 
patient died from caremoma of the thyToid 

In our opinion, the most likely explanation of 
the presence of benign thyroid tumors (Figs r, 2, 
and 3) in the side of the neck, separate from the 
thyroid, is the pinching off of adenomatous masses 
from a large nodular goiter by surrounding struc- 
tures, especially muscles, these masses then drift 
laterally or upward (24, 28) Analogous cases 
have been reported in which large adenomas were 
found m the thorax completely separated from the 
mother tumor 

CONCLUSIONS 

1 So called lateral aberrant thyroid tumors are 
nearly always metastatic extensions to the deep 
cervical lymph nodes from a pnmary caremoma 
in the homolateral lobe of the thyroid gland 

2 Seventy-four per cent of these tumors are 
papillary adenocarcinomas and spread by lym- 
phatic extension 

3 Sixty per cent of “lateral aberrant thyroid 
tumors” are associated with thyroid tumors of 
identical structure which always are situated on 
the same side 

4 The “aberrant” tumors should be treated by 
radical block dissection of the neck and removal 
of the correspondmg thyroid lobe, whether or not 
a tumor can be felt or seen m that lobe at the 
operating table 

5 Complete removal of all nodes and thyroid 
tissue known to be involved is essential if recur- 
rence IS to be prevented Treatment by radiation 
IS of questionable benefit unless surgical removal 
of the diseased tissue has been complete 


6 Following complete surgical removal the 
prognosis is good in cases of papillary and low 
grade nonpapillary carcinomas because the rate 
of growth of these lesions is \ ery slow and these 
tumors do not commonly invade surrounding 
structures, m the moperable or neglected cases, 
they may have little effect on the patient’s gen- 
eral health for years but they^ eventually may 
cause death 
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THE REMOVAL OF THE REGIONAL LYMPH NODES IN 
CANCER OF THE BODY OF THE UTERUS 


H W JOHNSTON, M D , Toronto, Camda 


I T IS a recognized surgical fact that any opera- 
tion for cancer is incomplete unless the 
regional lymph nodes are removed The 
lymph vessels that dram the body of the 
uterus are found in the suspensory ligament of the 
o\arj, along the uterme vessels, and the round 

From the Department of Obstetnes and Gynarcolog:5 Uni\cr 
sttj of Toronto and the Gjmaecolopical Senicc of the Toronto 
Gcneml Hosp tal 


ligament The nodes he along the utenne, ex- 
ternal, and common iliac vessels An inconstant 
node is found at the internal inguinal nng An 
operative procedure embodying these principles 
is presented 

The lechmqne of Ihe operation The patient is 
placed in the hthotomy position, and the vagina 
IS thoroughly cleansed and disinfected A catheter 
IS passed The external os is oversewn This pre- 



Fig 3 
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THE DIAGNOSIS AND MANAGEMENT OF INCARCERATED 
AND STRANGULATED FEMORAL HERNIA 

RAIMOND W McNEALY, M D , F A C S , MANUEL E LICHTENSTEIN, M D , F A C S , and 

M A TODD, M D , Chicago, Illinois 


T here has been a recent re^'lval of 
interest in the treatment of mcarcerated 
and strangulated femoral herma The 
hope of lowenng the prevailing very 
high mortality rate seems to have furnished the 
incentive The more favorable outlook, which has 
resulted from advances m the management of 
most forms of intestmal obstruction, has not been 
shared by those patients m whom the obstruction 
has been due to mcarceration or strangulation of 
a femoral hernia In a recent article, Dunphy 
calls attention to the seriousness of this condition 
and hsts three factors which he beheves have con- 
tnbuted to the high mortality rate (i) delay in 
treatment, (2) the advanced age of the patients, 
(3) improper surgical management 

DIAGNOSIS 

Delay in treatment is often due to error in di- 
agnosis, and this is frequently the result of failure 
to examine for a mass m the femoral region m the 
presence of preobstructive gastrointestmal symp- 
toms, or failure to appreciate the significance of a 
femoral mass when it is noted 

Dunphy points out that the diagnosis of a 
strangulated femoral hernia usually can be es- 
tabhshed chnicaUy if it is given due considera- 
tion Whenever a patient, especially a woman 
past middle hfe, complams of unexplained gastro- 
mtestinal symptoms, obstipation, and particu- 
larly abdominal pain and vomiting, the possi- 
bility of a strangulated femoral hernia should be 
considered A propier appreciation of these re- 
marks wfil prove to be the first step toward a 
reduction of the prevading high mortahty rate 
One of the most common causes of intestinal 
obstruction is mcarceration of abdommal contents 
in a hernial sac Exarmnation, therefore, of the 
site of the hernial rmgs is necessar}' to make a di- 
agnosis, because local pam may be so mild that 
It does not direct attention to the seat of the 
trouble The mass is commonly small m size and 
for this reason, m some instances, the patient or 
the surgeon maj fail to appreciate the relation be- 
tuecn the abdommal symptoms and the unob- 
trusn e mass present in the groin 

Trom the Department of Surger} Cooh Count> Hospital 


The anatomical relations of the sac m a femoral 
hernia are such that once the sac has appeared m 
the groin it is seldom replaceable into the ab- 
domen, even by manipulation The narrow neck 
of the sac and the small size of the femoral canal 
provide circumstances which occasionally result 
m strangulation of the sac alone (Figure i, a and 
b) It may be difficult at times to differentiate 
this condition from strangulation of the contents 
of the sac The relation of the sac to its contamed 
structures is such that mcarceration of the con- 
tents of the hernial sac can occur with relative 
ease (Fig i) 

Acutely inflamed lymph nodes m the groin in 
an elderly mdividual may be confused ivith a 
strangulated femoral hernia (Fig 2) This is due 
to the similarity of the constitutional and local 
disturbances m both conditions 

The differential diagnosis of a femoral hernia 
from an mgumal hernia can be made by notmg 
the relation of the swellmg m the grom to the 
pubic spme In femoral henna the neck of the 
sac is always lateral to the pubic spine, while in 
the mgumal henna the sac makes its exit from the 
abdominal wall above or medial to the pubic 
spme This difference in the site of exit from the 
abdomen usually can be seen on inspection while 
the patient is standing and bearmg down to in- 
crease the mtra-abdominal pressure In the re- 
cumbent position many mgumal hernias are spon- 
taneously reduced and thus lose their physical 
manifestation The sac of a femoral hernia, how- 
ever, wiU persist m place, even though it is freed 
of Its contents, and it can be palpated lateral to 
the pubic spine When mcarceration of contents 
occurs, the differentiation between an inguinal 
and femoral hernia usually can be made by notmg 
the relation of the mass to the pubic spme (Fig 3) 
In each mstance the mass may he m the femoral 
or inguinal regions, but m the femoral hernia all 
of the mass is lateral to the pubic spine 

We have felt that the study of a series of con- 
secutive cases of strangulated femoral hernia, 
with the emphasis placed on certain important 
findmgs, should yield a better insight mto the 
problems of diagnosis and management of such 
conditions 
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rig I The layers of the abdomjml wall at the site of the femoral hernia a and 
b Variations m the extent of the fatty layer 1 requently this fat may be lobulated 
giving the sac an irregular contour, instead of the smooth surfaces illustrated 

Tig 2 An enlarged gland in the cnbnform fascia may be mistaken for an incar 
cerated hernia, especiallv tihen suppuration of the gland 15 present 

Tig 3 The relationship of the neck of the femoral hernia and the inguinal hernial 
sac to the spine of the pubis 

Fig 4 Direct pressure against the sac makes the angle at the neck more acute 
and reduction is then rendered less likely With the patient in the Trendelenburg 
position, stroking of the sac toward the knee may aid in the reduction of the contents 


StTRGlCAL PATHOLOGY 

CoilieiUs of the sac The contents of tlie sac 
in our reported cases vaned as shown m Table V 
In 10 instances there were no contents in the sac 
In these the sac itself was either incarcerated in 
the femoral canal or strangulated, and the con- 
dition of the sac alone was responsible for the pa- 


tient’s complaint These cases are the basis of a 
separate report which has recently been pul> 
Iished (2) 

When intestines were incarcerated in the hernia) 
sac, an elevation of tempierature was usually 
present (Table VI) A rapid pulse rate was an 
almost constant accompaniment 
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ANESTHESIA IN CASES OF POOR SURGICAL RISK 

Some Suggestions for Decreasing the Risk 

R CHARLES ADAMS, M D , M S (Ancs ), and JOHN S LUND'i , M D , 

Rochester, Minnesota 


W HEN a patient who is classified as 
presenting a poor surgical risk comes 
to operation loda^ , he stands a bet- 
ter chance of withstanding the 
eSects of both the anesthesia and tlie operation 
than be did a few decades ago Ad\ ances in man> 
fields of medicine have helped to decrease the risk 
of operation and anesthesia m these cases For 
instance, the use of insulin for diabetes, together 
with other methods of treatment, has reduced 
greatl} the incidence of complications w'liich ac- 
companied surgical procedures on such patients 
The preoperative management of patients who 
have thyrotoxicosis has reduced the morbidity 
and mortahtx rate accompanying thvToidectomy 
Improved operative procedures have decreased 
the nsk m certain fields, such as the present 
method of transurethral prostatic resection for 
prostatic hypertrophy 

Advances m the field of anesthesia and its re- 
lated specialties have been of pnme importance m 
the successful preoperative, operative, and post- 
operative management m cases of poor surgical 
nsk These ad\ ances are classified broadly as 
follows (i) the evolution of less toxic anesthetic 
agents, (2) improved methods of administration 
of anesthetic agents, (3) the use of a combination 
of agents and methods, thereby decreasing the 
toxicity resulting from the use of a single agent, 
for mstance, the so called balanced anesthesia as 
previously described by one of us (Lundy, 25), 
(4) improved methods of administration of oxygen 
and other mhalants, (5) supportive measures dur- 
mg the operative and postoperative penod and 
(6) special measures, such as the use of tracheo- 
bronchial aspiration after operation Fmally, the 
skill and versatility of the anesthetist must be 
considered as important contributing factors to 
the welfare of the patient for whom the nsk of 
operation is great The patient’s life often de- 
pends more on the way a certain anesthetic agent 
IS admmistered than on the effects of the anes- 
thetic agent itself 

From thft Section on Anesthesia^ Mayo Clinic 
Read before the meeting of the Range Medical Society Hibbing, 
Alinnesota July 22 1941 


Various methods have been employed in grad- 
ing the degree of risk wdiich eacli patient presents 
Saklad (^6), as a member of a committee of the 
American Society of Anesthetists, Inc studied 
problems of classification of anesthetic data and 
suggested that the term “operative risk” be sup- 
planted by the term “physical state ” The reason 
for this suggested change was for the purpose of 
limiting many x anable factors, such as the type 
of operative procedure, ability of the surgeon and 
anesthetist, and the type of anesthetic agent the 
patient will receive On the basis of “physical 
state,” 4 classes were made, with two additional 
classes for emergencies In brief, tlie first 4 
classes are as follows 

In class I are included cases in which organic 
pathological change is absent or the pathological 
process is localized and does not cause any sys- 
temic disturbance or abnormality, for example, 
any type of operation for fractures without shock 
or loss of blood or uncomplicated hernias 

In class 2 are included those cases in which a 
moderate but definite systemic disturbance, 
caused either by the condition that is to be treated 
by surgical intervention or which is caused by 
other existing pathological processes is present, 
for example, mild diabetes, mild acidosis, mod- 
erate anemia, or mild thyrotoxicosis 

In class 3 are included those cases m which 
severe systemic disturbance from any cause or 
causes is present It is not possible to state an 
absolute measure of severity, as this is a matter 
of clmical judgment For example, these condi- 
tions include complicated or severe diabetes, com- 
binations of cardiac disease and respiratory dis- 
ease, pulmonary tuberculosis associated with 
tachycardia or dyspnea, and severe accidental 
trauma associated with shock 

In class 4 are mcluded those cases in which ex- 
treme systemic disorders already have become a 
threat to life regardless of type of treatment For 
example, these disorders include cardiac decom- 
pensation, a combination of cardiovascular-renal 
disease with marked renal impairment and of an 
operation on a patient already m poor condition 
to arrest hemorrhage after much loss of blood 


lOII 
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Debihly Patients who are frail, debilitated, 
underweight, and poorly nounshed lack the re- 
serve of robust patients to withstand the toxicity 
of anesthesia and the shock associated with the 
operation The risk of operation on markedly 
debilitated patients is always high The vital 
functions of these patients are depressed b> even 
small doses of anesthetic agents and great caution 
must be observed to prevent overdosage Pro- 
longed vomitmg IS senous, smce it leads to nutri- 
tional disturbances, decrease of gl} cogen m the 
h\er, and to the more senous conditions of 
acidosis and ketosis The other extreme, also 
senous, is alkalosis, which can be produced, 
among other conditions, by mtestmal obstruction 
Obesity Obese patients need not necessarily 
present a poor surgical nsk, but by and large a 
patient who is grossly overweight does not have 
as good a chance of v ithstanding anesthesia and 
operation as one whose weight is nearer a normal 
figure In the cases of obese patients, the opera- 
tive manipulations often are more difficult and 
fatty infiltration of the cardiac muscle may be 
present, thereby lowering cardiac reserve and 
more or less inhibitmg respiratory exchange 

HEPATIC FUNCTION 

The hver and the state of its function have an 
important bearing on the anesthesia and its effect 
on the patient (31) One of the principal functions 
of the hver is its power of detoxification, mcludmg 
detoxification of certam anesthetic agents (3) 
In addition, the functions of the hver are inhib- 
ited and hver tissue is damaged by the action of 
certam anesthetic agents m the body Bourne 
stated that with the exception of cyclopropane, 
aU anesthetic agents may cause some impairment 
of hepatic function The normally fimctiomng 
liver, however, handles the stram imposed on it 
by anesthesia and operation well, provided its 
store of glycogen is adequate and anoxia is pre- 
vented if its function has been unpaired by 
toxemia and if nutritional disturbances have de- 
pleted Its supply of glycogen, it then not only per- 
forms its normal functions poorly, but its xnihiera- 
bility to further damage from the anesthetic agent 
IS mcreased The malfunctiomng hver mvanably 
has a low content of glycogen which always m- 
creases the nsk from the anesthesia and operation 
The most toxic anesthetic agent to hepatic tissue 
is chloroform, manifested by toxic changes m the 
lobules of the hver, degeneration and necrosis, 
leadmg to inhibition of function of varymg de- 
grees For this reason, chloroform anesthesia has 
been largely abandoned Divmyl ether anesthesia 
also may damage the hver, particularly if the 


state of anesthesia is prolonged, but not to the 
extent or with the frequency of that produced 
by chloroform Ether anesthesia impairs the 
function of a normal hver shghtly, causing dimi- 
nution of its content of glycogen, hyperglycemia, 
and decrease m hepatic secretion, but normal 
function IS soon resumed dunng the postoperative 
period Cyclopropane has httle, if any, deleterious 
effect on hepatic function, and the same is thought 
to be true in the case of the very short actmg 
barbiturates 

The best means of protectmg an impaired hver 
are diet high in carbohydrates m order to mcrease 
the content of glycogen of the hver before opera- 
tion and the mamtenance of adequate oxygenation 
dunng the anesthesia and after operation In 
cases of obstructive jaundice, m which the pro- 
thrombin tune IS mcreased and postoperative 
hemorrhage is feared, treatment with vitamm K 
before operation is mdicated (38) Allen and 
Livmgstone stated that the early postoperative 
fall m prothrombin in cases of jaundice and 
biliary fistula seems to be caused primarily by the 
inadequate administration of vitamm K before 
the operation, rather than from anesthesia, opera- 
tive trauma, or hemorrhage Blood transfusions 
are also of value Adequate oxygenation dunng 
anesthesia is of the utmost importance in protect- 
mg the hver agamst the toxic effects of anesthetic 
agents 

EENAL FUNCTION 

Although the kidneys are affected duectly by 
certam anesthetic agents, them function also is 
unpaired mdmectly as a result of the effect of the 
anesthesia and operation Chloroform may pro- 
duce direct damage to the renal epithehum 
Ether anesthesia causes a marked decrease in 
urmary output, endmg m almost complete sup- 
pression after an hour or more of anesthesia 
Normal function is resumed m the first 24 hours 
after ojieration Cyclopropane anesthesia also 
suppresses urmary output during anesthesia this 
IS followed by a compensatory increase m excre- 
tion after operation Tribromethanol anesthesia 
also causes urmary suppression and Veal, Philips, 
and Brooks have shown m rabbits that when even 
mild degrees of nephritis are present, the margm 
of safety with this type of anesthesia is small (41) 
If, at the time of opieration renal damage has oc- 
curred, anesthetic agents which are toxic to renal 
tissue and tend to inhibit renal function wiU pro- 
duce more drastic disturbances m these organs 
than u they were normal Thus, renal msuf- 
ficiency markedly increases the gravity of the 
patient’s nsk 
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iggravate respirator}' depression and predispose 
:o postoperative pulmonar)’ complications (43) 
\slJima usually does not produce an untoward 
surgical risk After both ether and intravenous 
sentothal sodium anesthesia, penods of relief from 
the asthmatic attacks have been observed 
Anemia frequently accompanies pathological 
lesions of the respiratory sj'stem and is present 
Dften when the patient is debilitated and when the 
risk of operation and anesthesia is great This 
condition, owing to the lowered ovygen carrying 
capacitv of the blood, interferes with adequate 
transportation of ox} gen to the tissues When con- 
centration of hemoglobin is less than 8 to 10 grams 
per 100 cubic centimeters of whole blood, it is 
wise to gi\ e a blood transfusion before operation 
When indicated, the value of suction aspiration 
of the tracheobronchial tree dunng the immediate 
postoperative penod is assuming major impor- 
tance in relation to the control and prevention 
of postoperative pulmonary complications, such 
as atelectasis, massive collapse of the lung and 
bronchopneumonia (18, 30) According to Hin- 
shaw, defective pulmonary drainage appears to 
be the pnmar} cause of many cases of pneumonia 
after operation If permitted to exist for long, de- 
pression of respiration during anesthesia and the 
formation of viscid mucus may plug a bronchus 
and lead to lobular, lobar, or massive collapse of 
the lung The use of suction bronchoscopy is one 
of the greatest advances in helpmg to lower the 
mcidence of postoperative pulmonary complica- 
tions after anesthesia 

The admmistration of oxygen, whether by tent, 
nasal catheter, or special masks, such as the 
B L B (Boothby, Lovelace and Bulbuhan) 
oxygen mask, has become of routme importance 
m the postoperative management of surgical pa- 
tients (8, 42) The administration of 100 per cent 
oxygen after operation has been useful m the relief 
of gaseous distention Helium with mixtures of 
oxygen may be respired with less effort than 
oxygen or oxygen and air Treatment with oxygen 
and helium has been beneficial after operation for 
patients who have asthma and mechanical ob- 
struction to respiration as a result of infections, 
tumors, foreign bodies, or laryngeal edema 

DIABETES 

Generally speakmg, modem methods of dia- 
^tic therapy and anesthesia have lifted the dia- 
betic patient out of the group of patients who 
present a poor risk Unless these patients have 
other pathological conditions which in them- 
selves would lead to abnormal hazards from sur- 
gical procedures and anesthesia, their outlook is 


generally favorable Other conditions frequently 
do exist m cases of diabetes, among which are 
tendencies to coronary thrombosis and cerebro- 
vascular accidents Many dmicians are of the 
opinion that the diabetic patient under satisfac- 
tory control can even withstand the disturbance 
of such agents as ether without untoward reac- 
tions This seems to be true, but with the anes- 
thetic agents available we are of the opinion that 
ive are justified m using those which interfere 
least with carbohydrate metabolism Ether not 
only elevates the level of blood sugar but tends 
to produce acidosis as a result of postoperative 
vomiting and restriction of food Nitrous oxide, 
ethylene, and cyclopropane are suitable since they 
only slightly affect carbohydrate metabolism 
Anoxemia may result in acidosis and thus, cyclo- 
propane IS preferable to nitrous oxide or ethylene, 
unless these agents will produce adequate anes- 
thesia without deficiency of oxygen Neff and 
Stiles found that Bourne’s buffer phosphate solu- 
tion reduced the incidence of postanesthetic 
nausea and vormUng with cyclopropane anes- 
thesia Spinal and regional anesthesia also are 
satisfactory for diabetic patients Pentothal 
sodium intravenously admmistered and used 
alone or in combmation with local or regional 
anesthesia also is advocated If it is necessary to 
operate on a patient who has uncontrolled dia- 
betes, every effort should be made to control the 
diabetes before the operation is performed unless 
the operation is urgent When stabihzation has 
occurred, any of the suggested methods of anes- 
thesia which are adequate for the operation may 
be employed and if ether is necessary, it may be 
used m minimal amounts 

AGENTS AND METHODS 

It would be impractical to attempt to establish 
criteria for the U^pes of patients who present poor 
surgical nsks, but bnef mention may be made of 
the potentiahties of certain anesthetic agents 
A discussion of chloroform and ethyl chlonde is 
purposely omitted because of their toxicity 
Divinyl ether and tribromethanol have a place in 
anesthesia, but the former is somewhat toxic to 
the hver, particularly for prolonged adnunistra- 
tion, and the latter produces toxic effect on both 
the hver and kidneys and is considered safe only 
when used as a basal anesthetic agent 

Nilrojts oxide On the basis of its low toxicity, 
nitrous oxide and oxygen is safe, but the toxic 
effect of tlie anoxemia which may accompany the 
anesthesia definitely is deletenous If the nature 
of the operation wdl permit adequate oxygena- 
tion, the method is commendable m cases m which 
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Regardless of other factors, spinal anesthesia is 
contraindicated when the value for hemoglobui is 
less than 50 per cent (Dare), or persistent hypo- 
tension, disease of the central nervous system, or 
marked debility exists Spmal anesthesia is the 
preferred method for many acute abdommal con- 
dibons and for operations in the presence of m- 
testinal obstruction Spmal anesthesia is safer for 
operations on the lower portion of the abdomen 
than on the upper In considenng spmal anes- 
thesia for a patient of doubtful risk, it must be 
remembered that varymg degrees of circulatoi^' 
and respiratory deficiency are produced through 
paralysis of the sympathetic and intercostal 
nerves These conditions mcrease m seventy with 
the height of the spmal anesthesia, and this cir- 
culatory and respiratory deficiency leads to de- 
ficiency of oxygen and varymg degrees of anox- 
emia, the dangers of which have been pomted out 
The method of contmuous spmal anesthesia as 
advocated by Lemmon (22, 23) has certam ad- 
vantages for prolonged operations m which spmal 
anesthesia appears to be the method of choice 
Its use may be advantageous for spmal anesthesia 
for certam patients whose condition is unfavor- 
able and for whom it is not desirable to give a dose 
of the spmal anesthetic agent sufiicient for the 
whole operation Bv usmg the contmuous method, 
a minimal dose is admmistered and if the patient 
is reacting favorably to the effects of the spinal 
anesthetic, subsequent doses may be added as re- 
quired In this way it may be possible to prevent 
circulatory and respiratory msufficiency, which 
often occurs after a smgle large dose of a spmal 
anesthetic agent has been given 

Intravenotis anesiliesta Pentothal sodium is the 
anesthetic agent of choice m intravenous anes- 
thesia Evipal soluble (sodium salt of n-methyl-C- 
C-cyclo hexamyl-methylbarbituncacid) although 
less potent, also is short acting and satisfactory 
In cases m which intensive treatment with sul- 
fanilamide has been given up to the time of opera- 
tion, evipal soluble is preferred since it does not 
contain sulfur Adriani (2) demonstrated that 
evidences of increased toxicity occur when pen- 
tothal sodium IS admmistered to animals that 
have been receiving sulfanilamide Lorhan and 
his associates concluded from their expenments 
that no cumulative toxic action on the fiver or kid- 
neys occurred from the administration of sul- 
fanilamide and evipal soluble It is generally felt 
that the concurrent use of these agents should be 
with caution, if at all 

Ordmary anesthetic doses of pentothal sodium 
have relatively little effect on the liver and kid- 
nexs, but xxhen the drug is administered too rap- 


idly or m too large doses respiratory function is 
depressed acutely A 2 5 per cent concentration is 
preferred The normal heart and the heart in 
which reserve is withm normal lumts tolerate the 
effects of pentothal sodium well Advanced 
myocardial degeneration associated with dyspnea 
IS a definite contramdication to its use Most 
patients, even when debilitated and mtoxicated, 
tolerate the effects of mtravenous anesthesia satis- 
factordy, provided anoxemia is prevented The 
risk to the patient is increased when, m order to 
produce satisfactory relaxation for certain opera- 
tions, marked respiratory depression and anoxe- 
mia are allowed to persist 

The recent trend of opmion is pointmg more 
and more to the increased usefulness and safety 
of intravenous anesthesia combined with various 
other methods 

Comment If it is possible to generalize con- 
cemmg anesthesia m cases of grave surgical nsk. 
It may be said that combmations of regional anes- 
thesia and cyclopropane and oxygen anesthesia, 
or regional anesthesia, mtravenous anesthesia 
and mtrous oxide and oxygen anesthesia possess 
the widest margm of safety The latter combma- 
tion obviates the hazard of explosion or fire 
Abdominal wall and mtercostal block, when sup- 
plemented by intravenous anesthesia and the 
contmuous admmistration of oxygen or 50 per 
cent nitrous oxide and 50 per cent oxygen by in- 
halation, IS one of the safest methods for anes- 
thetizmg patients of doubtful nsk Light pen- 
tothal sodium anesthesia forms a satisfactory 
supplement to spmal anesthesia when indicated 
and aids m the control of nausea and mental 
trauma Small doses, slowly admmistered, arh mdi- 
cated, smce the circulatory and respiratory fimc- 
tions already are depressed by the spmal anesthesia 


RISK AND THE OPERATIVE PROCEDURE 

Certam operations carry with them more than 
the usual degree of nsk Anticipation of the added 
risk of such procedures to that already existing 
is necessarj from the standpomt of mtelligent 
supporUve therapy dunng the operation Intra- 
cranial interventions usually are senous It is 
important that the method of anesthesia does not 
elevate intracranial pressure Open drop ether 
admmistered bv means of an intratracheal tube 
IS satisfactory for many intracranial operations 
smce an obstructed ainvay tends to elevate mtra’ 
cranial pressure 

Operations on the thyroid gland do not carry 
the nsk they did m the past, owing to the mZ 
operative management of the patient Cn p r. .I 
stated that the only two abso'^^ute"contrami,^- 
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manent respiratory arrest was established for 
each animal by repeated experiments For this 
purpose the initial dose employed was below the 
average of the series It was then increased or 
decreased as required until we had determined 
the amount of the drug which produced an ap- 
parently permanent respiratory arrest in not less 
than 2 of 3 consecutive expernnents and which, 
when reduced by 10 per cent produced arrest in 
not more than i of 3 consecutive expenments 
RTien the respiratory paralysis had lasted 10 to 
15 seconds the mask was removed and the animal 
was resuscitated by artificial respiration and the 
admmistration of oxygen An essential feature 
of this technique is that the dose required for each 
animal is repeatedly confirmed— a procedure 
which helps to eliminate technical errors After 
the mimmal dose for respiratory arrest, as here 
defined, had been determmed for each individual 
dog, a second senes of 3 anesthesias was ad- 
ministered, each consistmg of this predetermmed 
dose As soon as the animal had passed into deep 
surgical anesthesia but before the appearance of 
respiratory arrest, o 05 cubic centimeters per 
kilogram of a 10 per cent solution of metrazol was 
mjected intravenously— a dose of metrazol equi- 
valent for the average adult human to 3 5 cubic 
centimeters of the commercial 10 per cent solu- 
tion In the event of respiratory arrest the ani- 
mal was resuscitated by the same method used 
for the controls There was no indication that 
tolerance to the anesthetics developed m the 
course of these experiments (5) 

EVALUATION OF AN ANALEPTIC 

The first step m the evaluation of an analeptic 
should be an accurate assay of the quantitative 
toxiciU of the depressant With this informa- 
tion as a basis it is possible to balance the anti- 
dotal action of the analeptic against a standard- 
ized depth of depression Unless the experiments 
are earned out in this orderlj manner the resulting 
data become so hapliazard that the relatnc 
efficiency of the xarious analeptics cannot be 
ascertained This is the confused situation now 
obtaining with respect to the relative value of 
the numerous drugs recommended for use in 
emergencies dexelopmg under inhalation anes- 
thesia Consequenth , in this attempt to stud> 
the analeptics, our first concern has been with 
the dcxelopment of an accurate method for the 
determination of the quantitatne toxiat}'' of 
ether, duinNl ether, and chloroform 
The best c\ idence for the rchabilitx of a method 
of bio assax is the abilit\ of the user to obtain 
consistent median doses for the production of a 


TABLE I —CORRESPONDENCE OF MEDIAN 
MINIMAL DOSES FOR RESPIRATORY ARREST 


Series* 

i 

Ether 

Divinyl ether 

Chloroform 

A 

I 6s 

0 70 

0 175 

B 

I 75 j 


0 185 

C 1 

I 60 

0 66 

0 180 


♦The number of dog* in each of the senes was os follows Senes A — 
ether 35 dUnnyl ether 35. chloroform 35 Series B— ether lo chloroform 
19 Series C — ether 16, diMnyl ether ig chloroform 17 


standardized pharmacological effect The data 
presented in Table I show that the technique we 
have devised has yielded consistent median doses 
for respiratory arrest in three successive senes of 
animals The doses given refer to cubic centi- 
meters of the anesthetic per kilogram of dog 

EXPERIMENTAL RESULTS 

/ Influence of metrazol upon the immmal dose 
required to produce respiratory arrest The in- 
fluence of an injection of metrazol upon the de- 
velopment of respiratory arrest following the 
admimstration of the mdividuaUy determmed 
mmunal dose for respiratory arrest of the three 
anesthetics is shown m Table n Data from a 
previous paper dealing with coramine (27) were 
incorporated in the table m order to facilitate a 
companson of the antidotal efficiency of these two 
drugs 

It 15 apparent that metrazol, under the expen- 
mental conditions employed, is capable of sig- 
nificantly reducing the percentage of respirator}' 
arrests from the mmimal dose for respiratory ar- 
rest of ether and divinyl ether Its antidotal 
value, however, should not be exaggerated be- 
cause a much greater reduction in the incidence 
of respiratory arrest can be obtained if the dose 
of the anesthetic is reduced by only 10 per cent 
The important implication of this fact for rc- 
susatation is discussed in the next paragraphs 
The percentage of respirator} arrests from the 
minimal doses for respiratory arrest of chloroform 
was not significant!} reduced by metrazol Evi- 
dently the respirator} effects of chloroform are 
more difficult to combat than those of ether and 
divin}! ether In the case of all three anesthetics 
visible stimulation of respiration only occasional!} 
followed injection of the drug It is noteworth} 
that corarmne completel} failed to reduce the in- 
cidence of respirator} arrest from both ether and 
chloroform 

2 The influence of metrazol upon the probability 
of resuscitation Resuscitation from respiratorx 
arrest produced b\ an inhalation anesthetic is a 
race between the elimination of the toxnc agent 
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which mclrazol was injeclcd The conclusion 
seems warranted that metrazol increased the 
probability of resuscitation from a standardized 
dose of chloroform 

FV.VLUATION Or STUD\ 

1 he varied and complicated circumstances sur- 
rounding death under anesthesia alwajs proaide 
a plausible explanation for the tragedy but, in the 
final analx-sis, the same ultimate cause must be 
assigned— there has been a failure to resuscitate 
Resuscitation, therefore, is the master kej to 
safelx in anesthesia 

It IS something of a paradox that much of the 
greater safetx of ether is due to the fact that it 
causes respiratory paralysis earlier in the course 
of the poisoning than is the case walh chloroform 
Ordinarilx in ether anesthesia the respiration 
ceases— that is to sax, a further amount of the 
jioison IS rejected— xxhilc the circulation is still 
m comparatively good condition Under these 
circumstances there is a greater probability of 
resuscitation than would be the ease if, through 
postponement of rcspiraton failure, the subject 
inhaled a concentration of ether more injunous 
to the arculation Thus early respiratory' arrest 
may be regarded as an automatic safely mecha- 
nism which operates to limit the intake of an 
inhalation anesthetic to the minimal respiratory 
arresting dose No such mechanism, of course, 
exists to protect the circulation from a fatal 
oxerdose of a nonxolatilc anesthetic 

The jicnod of time separating respiratory arrest 
from circulatory failure might be termed appro- 
priUelx “the resuscitation interx al” because it is 
onlx during this interx al that attempts at re- 
suscitation arc likclx to lie succc^ul One of the 
most important factors operating to dctenninc 
the probabilitx of rcsu'citation, therefore, is the 
length of the resuscitation interx il It is posable, 
under certain circumstances, for the administra- 
tion of a ifspiratorx stimulant to shorten this 
interx al bx postponing respiratory arrest and in 
this wax actually to dimmish the probabilitx of 
resuscitation unless the drug simultaneouslx in 
creases the resistance of the circulation to the 
incstht lie 'some so called analeptics are, al least 
jHitcntnlK, injurious to the cirailation There 
IS reason to belitxc thu this max be the situation 
with respect to aljiha loliehnc (Camp, 3, I\Tntc- 
hcad and 1 lliottf ind coramine (Peters and 
\ isscherl 

Our enxn unjmblished exjnncnct xxath lactic 
acid IS X further illustration of this jKJint Dactic 
acid powerfuIK slimuhus the respiration and is 
caji eble of dehx me rx'spiruorx arrest from chloro- 


form but it IS also injurious to the arculation 
Consequently , it acts to shorten the resuscitation 
interval at both ends first by delay mg respiratory 
arrest and second, by hastening circulatory' fail- 
ure Although Its admimstralion results in some 
rcducUon in the incidence of respiratory' arrest 
from a standardized dose of chloroform, anx such 
adafantage is more than oxercomc by the reduced 
probability of resuscitation, should respiratory 
arrest dexelop Our experience with lactic acid 
and other respiratory stimulants has impressed 
us xxath the xacw that it is the behavior of the or 
culation which determines the final outcome of an 
attempt to resuscitate and that rcspiratorx arrest, 
at least when produced by the inhalation anes- 
thetics, should be treated with analeptics chosen 
for their circulatory rather than their rcspiratorx 
effects 

The reasons for our position can be made 
clearer by a brief consideration of the phx siologx 
of resuscitation In the great majoritx of in- 
stances respiratory arrest occurs before the con- 
centration of the anesthetic becomes sufficient to 
cause failure of the circulation Although, ab- 
sorption of the poison docs not continue after 
respiratory arrest there is, unfortunately , a rapid 
dexclopmcnt of anoxemia The ultimate failure 
of the circulation is the result of disastrous syner- 
gism between anoxemia and the anesthetic 
Forced xcntilation of the lungs following rcspira- 
ton arrest merely replenishes the oxygen supplx 
within the lung alx coll and rtmoxes the anesthetic 
from these passages This alone vail not ensure 
resuscitation For success the circulatory minute 
xolumc must be large enough to proxadc effeeUxe 
transport of these gases between the lungs and the 
bodx tissues The most cfiiacnt artifiaal respira- 
tion cannot saxc a patient xvhosc circulation lads 
the necessary xagor 

We hax c shov n m Table II that the remox al of 
a small amount of the ancstliclic wall act more 
cffcctixclx to restore spontaneous respiration than 
xxail the injection of a rcspiratorx stimulant 
Moreox cr, the highlx dex eloped mcclianical meth- 
ods nox axailablc for forcible xcntilation of the 
lungs grcallx reduce our dependence ujK>n phar- 
macological rcspiratorx sjimulants Hovcxcr 
the position is othcrv is< if the analeptic acts upon 
the circulation to sp{x:d the rate of transport of 
gisos between the lungs and tissues buch a drug 
should be a xirx useful aid to Tc«uscit nion 

In this connection it is of interest that an in 
cn-iscd cardiac minute output after mctr>-ol \ \s 
observed m amnv'K bx Mxidlcr, and bx C.oll 
xxitzcr Meier and als,x m liumans bx (iroscurth 
ind It'^nsi and bx lb- n and Nxutliard Dose- uj 
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EXTENSION OF INDICATIONS 
FOR RADICAL OPERATION IN 
CANCER OF THE RECTUM 

S IR W ERNEST MILES made a notc- 
TNorth}’’ contnbution to the surgerj' of 
• cancer of the rectum when he empha- 
sized the possibility of lateral and high 
IjTnphatic involvement in the disease and m 
1907 strongly recommended the one stage 
abdommopermeal operation as the one which 
insured the greatest guarantee of complete 
removal of the caranoma and its local exten- 
sions In the Lettsomian lectures which he 
delivered in 1923 he traced the development 
of the surgical treatment of carcinoma of the 
rectum from the purely local operations to 
the much more radical one stage abdomino- 
penneal operation and made a report of 116 
such operations which he had performed 
Radical operations were earned out in only 
29 3 per cent of the patients coming under 
his care Of his first 63 one stage resections 
there was a 36 2 per cent mortality rate and 
no patient over sixty survived In the next 


53 operations his mortality fell to 9 3 per cent, 
which he modestlv attributed to tlie use of 
better anesthesia Patients o\cr si\t\-fivc 
Years of age, fat patients, patients with ar- 
teriosclerosis, diabetes, tuberculosis, Bright's 
disease, were considered unsuitable for opera- 
tion Growths attached to surrounding soft 
parts were not considered amenable to 
operation 

Since that time hides’ advocacj of the one 
stage abdoniinopcmical operation has been 
accepted as the operation of choice m man) 
clinics and additional knowledge of the fre- 
quencY of carnnomatous inY'olvement of the 
l)mphatic glands (65 per cent m rcmoY'cd 
specimens) as yycU as the height of their in- 
Y'olvcmcnl has tended to confirm the sound- 
ness of that choice Extension of the indica- 
tions for operation has also increased m the 
last fiY’c years due to the maintenance of a 
relatively low operative morlalit)’^ rate and 
increased knowledge as to w'hat can be done 
surgically to carefully prepared patients The 
extension of indications for resection of car- 
cinoma of the rectum has been also furthered 
by the radioresistant character of cancer in 
this region, Yvhich leaves surgery as the out- 
standing chance for cure of these patients 
according to our present knowledge 

As Gilchnst and I have recently reviewed 
our last ten years’ experience in the selection 
of patients with cancer of the rectum for 
radical operation, I Yvas asked to comment on 
our findings in this editorial The material 
studied concerned 277 patients coming to our 
service m the Presbytenan Hospital for op- 
eration Five were considered inoperable 
Two hundred seventy-two patients were 
operated upon and 179 had a radical removal 

525 
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that Uic condition is far more common than 
had been realized It is ainous that during 
this penod of awakened interest m anatomical 
defects in the diaphragm, there has been no 
corresponding rc^ n al of curiosity about Us 
ongin and structure Vs a matter of fact, most 
English tc\tbooksof anatonn and cmbrvolog\ 
ha\c either made no changes m their discus- 
sions of this subject or have curtailed them 
so much in the latest editions that the\ lca\ c 
much to be desired m both clantv and com- 
pleteness This state of affairs is remarkable 
in \new of the fact that Ballon has show n, in 
a recent historical review , that the diaphragm 
has fasanated anatomists for centuries Per- 
haps anatom\ has become too completeK 
divorced from surgeri 

The diaphragm is something of an after- 
thought in the evolutionary, process, being 
present as a complete septum only in mam- 
mals The major part of it is assembled from 
three ill assorted structures, the septum trans- 
versum (itself something of an cmbryological 
enigma), the pleuropcntoneal membranes, 
and the dorsal mesogastnum These struc- 
tures descend from the cephalic portion of the 
celomic cavit) on different time schedules and 
finally unite to form a smgle complete septum 
between the abdominal and thoracic cavities 
at about the seventh or eighth week of fetal 
life Obviously, any disturbance of the order- 
ly progress of this intricate process may result 
in the formation of defects in the diaphragm 
The phrenic nerve develops and descends 
with the segment formed from the septum 
transversum and invades the remainder of the 
diaphragm after fusion of the three segments 
If this invasion is arrested prematurely, the 
musculature of that part of the diaphragm 
that has not received a nerve supply probably 
undergoes atrophy, leaving only the pento- 
neum and the pleura to separate the two great 
body cavities m that particular location 


Soon after the diaphragm becomes a com- 
plete septum, the mid-portion of the celomic 
caMti is rapidly expanded bj growth of the 
Iner, and the resulting tension of the dia- 
phragm causes it to pick up from the body 
wall a supplementary rim of tissue One 
would therefore expect the diaphragm to be 
continuous w itli the inner layer of the abdom- 
inal cavitj Recent anatomical studies bv 
D D Baker have shown that this is actually 
the case and that the conventional descrip- 
tions of the attachments of the diaphragm arc 
incomplete and to some extent inaccurate He 
finds that the anterior and lateral portions of 
the diaphragm are continuous with the trans- 
x'crsus abdominis muscles and the posterior 
sheath of the rectus muscles Tlie attachment 
of these structures to the costal arch is bv 
means of what is, in elTcct, a common aponeu- 
rosis Likewise the postenor or lumbar seg- 
ments of the diaphragm arc continuous with 
the anterior layer of the lumbodorsal fascia, 
except for the central portion, which is at- 
tached to the bodies of the lumbar vertebrae 
While these obsenmtions are ongmal with 
Baker, the idea is not new, for, according to 
Ballon, in 1676 Caspar Bartholin, son of 
Thomas, desenbed the diaphragm and trans- 
versus abdominis muscles as a tngastric 
muscle, and m 1905 Sir Arthur Keith noted 
their developmental association 

A surgeon studying Baker’s dissections is 
immediately struck by the fact that when the 
common aponeurosis of the transx'ersus ab- 
dominis and the diaphragm is detached from 
the under surface of the costal arch, the dia- 
phragm has been supplemented by a structur- 
ally similar fibromuscular membrane xvhich 
increases its area by at least onc-third If 
there should be a very large defect in the an- 
terior half of the diaphragm it could be closed 
without tension if the transversus abdominis 
were advanced into the thoracic cavity and 
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THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T he title of the informal, chatt> little bool 
II ouiids and Fractures' h\ H AYinncttOrr,ma\ 
be miskading and prospcclnc readers should 
lie told that little space is de\ote-d to the subject of 
noundsproper \ctunll\ it is a treatise on fractures, in 
which stress is jilaced on the care of those associated 
with coiitaminati d or infected wounds As one might 
suspect from the name and fame of the author, wide 
open nsejitie packing with \aselinc gauze, coupled 
with rigid immobilization b> the [iin leaation plaster 
east teehnique, is offere-d as the sine quo non of sue 
cessful treatment in such cases In this method Dr 
Urr IS, of course, a pioneer, and throughout the book 
the reader will find photographs, t rat productions, 
and case abstracts cotering eterj possible situation 
in which the method ma> be used 

Innunierible useful tarialions in tichnique are 
found, most of them smijile and appealing to tho'e 
t or! ing with barest e-ssentials I he subject matter, 
the arrangement in which it is iiresented, and the 
distinction of the author combine to make this a 
taluable work 1 et those who oppo'c the method 
for \ irious well grounded reasons review the litera 
ture emanating from I urofie during the ptst four 
t e irs, and thet w ill find that the method is becoming 
less and Icss controtersial certainh as it has to do 
with the wountls of war 

'solelt as a textbook on fractures it (irob iblt is not 
suitable for siudcnts It seems too advanced and 
broad enough view of the subject is not given It 
should, however, be included in anv collection of 
fraeturi texts 1 lie principal lesson w hich the author 
iiileiids to porlriv for the general practitioner par 
ticiilarlv, IS that the compound infected fracture 
even with loss of substance, tloes ni't nccessarilv call 
lor am]iutation J K Stvck 

T ill vohinu Di^n scs cj H !■ H vratd (.iFt ^ ‘ xc\> 
re cnling fortv viars of experience, dedicattal 
to the authors granihhildrin— ‘fellow students in 
meduine nu re Iv half a Centura Itehind him isnot 
intrndrd as a trt itisi oi di < ase of the thvroid 
gland but as n record of 'tudns It makes m > t 
rtUcrtain ng te adi ig at d stimulatiig <ludv \wvone 
who makes ko loclastie as'irtioii s^a jnr jasieclv 
41 d elc lies self rvidi t co"tlusioas <0 forecfullv Is 
biird to t r up thoegl t s'-d this is ccrtawlv the 
nam objcvt o*' th s p,. 1 j he text is vsrittcn n 
c^ a\cr<it oaal nle v h ih makes the read tg 


easv and rapid that before v ou know it v ou arc taking 
something for granted which is certainh riot the 
intention of the author i he thought provoking 
character of the text mav best be illustrated bv a 
quotation “Mj xedema is a clinical term signifv mg a 
m> xoid edema of the subcutaneous tissue's It is pre 
sumabh due to lack of thjroid secretion i his 
opinion IS based on the fact that the condition is 
ameliorated b> giv mg thj roid extract This repre- 
sents about the sum total of our knowledge and has 
in n measure closed our eves to some verv obvious 
facts It IS lirst of all to be realized that the term 
mj xedema is not sv nonv mous with deficient thv roid 
secretion This belief has be-cn one of the sacred 
cows in medicine and anj one who made merrj with 
the old bossie did so at his penl, but the old critter 
has gone to the hamburger factorv for ignominious 
extinction It is imjiortant to keep this in mind be 
cause We know now that there can be a deficiencv or 
an absence of thvroid secretion without anv of the 
clinical signs of mv xedema, as total thvroidictomie's 
have abundantlv shown Nor is mjxeHlcma the 
superlative degree of thvroid dvsfunclion or the 
jihvsical expression there-of In ca'cs in which 
mv xedema is ascoaate'd vv ith a vv aning hv perthv roid 
slate vve have a combined minus and plus state Our 
sacred bossic has become a hermaphrodite I liis 
emphasizes the paucitv of our fundamental Inowl 
edge ” Tins paragraph reproduces the mixture 'o 
characteristic of the authors worl , namelv of 
denial of much that has been scientificallv demon 
strated b\ others with violent ass rtion of perMinal 
Inowledgc certainh not 'hared bv manv student' 
of thvroid jihv'iologv 

1 he volume contains 670 page-, is fullv illustrateal 
and wt 11 indexed and w ill be enjov ed and v alui d bv 
all infere'sted in di'ca'e- of the thvroid 

I’VVL Si\i p 

A ( OAII’II \1 ION of the cxiierisncc and m o it 
GV line of the routine in the care of jirtmaiert 1- 
fmts at the Sarah Mnrri- I h Idrc I’s Ho-pilaJ of tin 
Michael Kcc-e Ho'ji i^l m ( hicai o arc ifc" ateil 1 1 
Tf-i I ifc- 'iirr ft ia> ’ hx He-' 3 <1 1 endeen 11 c 
great detail and s'^-j, Pe step dc c'lpt on iqu p 
meet and it- U'c n the e-rc oi tin ematurc 1 if""!!! 
shoahl m’kc this a gisid nianusl lor anv lur -- i 
Irri'-tcd in I I 1 h m O' p'ema'ure '■ur i g ‘etx.,/ 
Mthueeh rlcnc''tarv i ' ■'r'e re ,>rv!< i' uJ.-i f.- s 
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made to become a part of the diaphragm. 
Cadaveric duaectiotu ha'.e thcnm that thh 
procedure u entirely preclJcaJ allbooghhhaa 
not aa >et been empkryed hi the hvHogwbiect. 

large defects In the posterior half of the 
diaphragm cannot be dosed by this method 
hot the pnncfple of croploymg a flat fibro- 


moscolar sheet that, bhe the diaphrigin Usrif 
U OQQthiuous frith the body vail, can be atil 
Lm) Uibg a posterior traosthoradc ap- 
proach ve have bridged tbe hiatus b such a 
case frith a flap developed from tbe iidsif- 
mas dortl and bare found that It served tbe 
pmpoac admirably Jaaea D Rrrci. 
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surgery of the heart has been pushed too much into 
the background 

The volume contains an admirable summary of 
the development of the heart, as i\cll as its compara- 
tive anatomy The normal anatomy is given at some 
length, but all too often the surgical implications of 
anatomical facts have been slighted or completely 
overlooked Cardiac histology and physiology have 
been summanzed The chapter on radiological ex- 
amination of the heart does not discuss angiocar- 
diography The treatise on electrocardiograms gives 
a good basic presentation of the normal types of 
graphs but it is deficient in consideration of abnor- 
mal forms 

While one might expect to find exhaustive descrip- 
tions and illustrations of surgical procedures in a 
book pertaining to this field, the volume is deficient 
in this regard Of a total of 268 figures, only 9 are 
concerned with actual surgical technique or other 
therapeutic procedures, and all but one have been 
borrowed from the previous publications of other 
authors 

The reader is struck by the great lack of critical 
analysis of the results of therapeutic procedures, such 
as pencardiectomy for constrictive pencarditjs, of 
total thyroidectomy for angina pectoris, of sympa- 
thectomy for angina pectoris, of surgical closure of 
the patent ductus arteriosus Regarding alcohol m- 
)ections of the sympathetic gangha for angma pec- 
tons, there is only a sin^e sentence regarding 
postmjection alcoholic neuralgia The impression is 
given that such a complication is rare Unfortu- 
nately, this IS not the true state of affairs as anyone 
who has had any appreciable experience with such 
treatments has found 

The author has covered the literature exhaustively, 
perhaps because of too great stress in this direction 
and because the author has included so little of his 
own personal experience in cardiac surgery the pres- 
ent volume lacks authority Unfortunately, too, the 
book has been compiled at a time when surgical 
knowledge has been accumulating rapidly, hence the 
lag incurred by the process of publication has ex- 
cluded from the volume several of the more recent 
advances m cardiac surgery which might be appro- 
priately included m it. Robert E Gross 


T he form of The ig^l Vear Book of Radiology^ 
follows that established by its predecessors, offer 
ing to the medical profession a review of the impor- 
tant articles which have appeared in the literature 
during the past j ear As w ould be expected because 
of the w ar, there has been a relatii e scarcity of for- 
eign material Approximatelv 28 per cent of the 
articles reviewed in this xolume come from outside 
of the United States As one scans through the pages 
of this \olume he is impressed bx the immense 
amount of work which is required to assemble the 
material As in prcxious tears the authors present 


1 ^ W41 X «« Hony or Radioioct Ducnosis rf.iri bj Ch.rl 
A \\alcr* Mp and H Firor MD Thebapedtics cdir 
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the material m a concise but easily readable manner 
Merely paging through the book wiU review one’s 
reading for the past y car and w ill no doubt reveal a 
number of articles which have escaped attention, 
making the book invaluable for reference work 
In the field of radiological diagnosis the authors 
have been reluctant to choose any particular work as 
outstanding but mention a number of interesting and 
refreshing subjects Articles of interest on the osse- 
ous system include changes m the epiphyses found in 
observing hyperthyroid children, “pseudo-fractures” 
as related to faulty nutrition and military service, 
mjuries following metrazol therapy, solitary eosino- 
phfiic granuloma, and porotic conditions The use of 
organic salts of iodine m bronchography, the results 
of mass surveys for tuberculosis and “virus” or 
“type X” pneumonia, are important contributions 
In the field of gastroenterology considerable atten- 
tion IS being given to the small bowel The use of the 
MiUer-Abbott tube in intestinal obstruction, and a 
new dye, phenyl propionate acid, for the study of the 
gaU bladder, are subjects of more than ordinary 
interest 

In the introduction to the section on radiothera- 
peutics. Dr Kaplan has given a very e.xcellent, con- 
cise, and interesting review of the progress in this 
field during the past year Because of the war there 
has been a transition from old to new world domi- 
nance m the field of medical radiology In some 
countnes research centers have been entirely de- 
stroyed, while m others the chief emphasis has been 
placed on scientific achievements associated with 
military needs Because of the destruction of hospi- 
tals and medical centers m England it has been nec- 
essary to rely more and more upon radium, particu- 
larly radon, rather than x-ray therapy "There has 
been continued interest in the treatment of non- 
mahgnant lesions A number of articles have ap- 
peared on the use of supervoltage therapy as com- 
pared to the conventional 200 kilovolt type The 
question of whether tuberculosis can be treated by 
x-ray again is receiving some attention but the an- 
swers have been either cursory or negative The 
question of preoperative x-ray therapy for carci- 
noma of the breast is stdl unsettled, possiblj' because 
of the great variations in methods and technique 
The value of ovarian irradiation, in hreast carcinoma 
and metastases, has received considerable attention 
during the past year Paging through this section 
one IS impressed by the great amount of w ork w hich 
IS bemg earned out, particularly in the United 
States 

It IS hoped that in spite of the interruption of the 
work in foreign medical centers and the currentlx 
disordered world, it wall be possible for the authors 
and pubhshers to see their way clear to continue the 
publication of this excellent yearly review of inter- 
national literature As the rcxiewer has stated in 
prexnous j ears, he finds this x olume indispensable in 
his work and x'entures to say that this is the feeling 
of the great majority of radiologists throughout the 
country TarlE Barth 
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PRIMARY TUMORS OF THE SUBMAXILLARY GLAND WITH 
SPECIAL REFERENCE TO MIXED TUMORS 

MALCOLM B DOCKERTY, M D , and CHARLES W MAYO, M D , F A C S , 

Rochester, Minnesota 


I N an analysis of the array of conflicting 
evidence extant on the subject of “mixed 
sahvary gland tumors,” one is almost led 
to the conclusion that the word “com- 
phcated” should have been used as a designa- 
tion for these neoplasms That their histo- 
genesis is still not imderstood is evidenced by 
the fact that the “mesenchymal,” the “endo- 
thelial,” the “branchial,” the “enclavement” 
and the “epithehal” theories of ongin still have 
their protagomsts The strange chmcal be- 
havior of these tumors was well expressed by 
Kennon who wrote, “Salivary-gland tumours, 
though not of frequent occurrence, share with 
sebaceous cysts and ganglion a peculiar power 
to ehcit in their possessors a morbid delight m 
their presence, with its attendant self-pity 
This, with the luxury of an ever-sympathetic 
group of fnends, makes them blind to the hid- 
eousness of their deformity and deaf to the 
warnings of the profession as to the ultimate 
outcome of this silent death The knowledge 
of surgical failures in patient and doctor alike, 
has weakened the demand for treatment ” 
Nor have pathological researches on these le- 
sions clanfied the difdculty of their interpreta- 
tion Stem and Geschickter, m a report on 
tumors of the parotid gland, wrote as follows 

From the Divisions oi Surgical Falbology and Surgery Majo 


“The bemgn neoplasms of this organ often 
show' malignant tendencies in that they recur 
frequently after simple excision, whereas the 
malignant tumors often show benign features 
in that distant metastases rarely develop 
Whether recurrence in a given case is a clmical 
feature of a benign process or a mahgnant fea- 
ture of a type of carcmoma in which a tendency 
to widespread metastases is practically absent 
IS not always easily decided The composition 
of the majonty of these new-growths as seen 
through the microscope is likewise difiicult of 
interpretation ” 

The lack of unanimity of opinion regarding 
the nature of these neoplasms is adversely 
reflected in the results of surgical treatment 
Because these mixed tumors have been re- 
garded by many as being essentially benign, 
surgeons all too often have yielded to the temp- 
tation to “shell them out,” so to speak, espe- 
cially when the tumors appeared to be encap- 
sulated In the case of tumors of the parotid 
gland this tendency toward conservatism was 
further mfluenced by the proximity of the im- 
portant facial nerve As a consequence the 
carrying out of radical procedures usually was 
avoided until the tumors recurred — a tragedy 
which happened all too frequently 

In recent years, however, expenence has 
accumulated to show the necessity for revision 
1033 





DOCKERTY, MAYO PRniARY TUMORS OF THE SUBMAXH^LARY GLAND 1035 


the tumor, m the hilus of the sahvar)^ glands— 
where the latter were available— and among 
the nodules of tumor tissue m recurrent lesions 
Multiple blocks of tissue were then cut from 
the tumors, the sahvarj' glands, and the lymph 
nodes These were placed m a 10 per cent 
solution of formaldehyde, sectioned at 10 
microns on a freezing microtome, and stained 
routinely with hematoxjdm and eosm In 
selected cases van Gieson’s stain and Galan- 
tha’s stain for mucus were employed, and 
paraffin blocks were used In all, some 400 
sections were thus made available for study 

PATHOLOGICAL DATA 

Because, as will be shown later, the incidence 
of recurrence depended more on the micro- 
scopic character of the lesion than on the type 
or the duration of symptoms, we propose first 
to consider the pathological features of salivary 
glands tumors so that a better understanding 
of the clmical picture may be obtained 
From the standpoint of gross examination 
these neoplasms were all unilateral Size 
vaned from extremes of o 5 to 10 centimeters, 
with an average of about 3 centimeters in mean 
diameter Among the primary lesions all were 
unicentnc except 4 which appeared as mul- 
tiple nodules Among the 28 recurrent lesions, 
practically all by contrast appeared as multi- 
centnc masses Encapsulation was the rule in 
the ma3onty of primary lesions examined, but 
the thickness of the capsule did not appear to 
bear much relationship to the size of the lesion 
or to the duration of clinical symptoms Bos- 
selations of the capsule were observed in 62 
cases, the tumor in the remainmg cases being 
more or less globular m shape In 5 instances, 
in which the tumor was small, it appeared 
situated deep in the substance of the submaxil- 
lary gland In all other instances m which the 
tumor was primary and m which the gland 
was present, the gland appeared to be spread 
out over the surface of the neoplastic nodule 
Although itwas loosely attached m most areas, 
nevertheless m almost every instance the 
gland at one or more points could be separated 
from the tumor only with difficulty This ob- 
servation was made so often that sections were 
always made, very carefully, through such ad- 
herent portions, for rmcroscopic study 


Surfaces made by cutting revealed a some- 
what variable picture Color ranged from 
white to dark brown, with occasional zones of 
cyst formation and hemorrhage Actual necro- 
sis was rarely observed Consistency vaned 
also, but m general the whitish tumors were 
firm and the darker ones were soft m texture 
The presence of cartilaginous tissue was noted 
grossly in 10 instances, and in 2 of these cases 
the entire tumors resembled lumpy masses of 
homogeneous cartilage 

In the recurrent tumors, in addition to the 
presence of multicentnc nodulanty as pre- 
viously noted, it was also observed that infil- 
tration was the rule instead of the encapsula- 
tion that had been noted m connection with 
the primary lesions Probably of equal sig- 
nificance was the fact that in most of the recur- 
rent lesions all or part of the submaxillary 
gland was present and frequently was adherent 
to the recurrent mass of tumor tissue The 
sigmficance of this observation will be brought 
out subsequently Regional lymphatic nodes 
were usually present when the operation had 
included resection of the salivary gland These 
nodes, although they were occasionally ad- 
herent to the tumor, were not obviously 
mvolved, except in some cases m which the 
condition was atypical, to be discussed under 
the miscellaneous group later m this paper 
In addition to this general gross descrip- 
tion, certain mdividual cases presented fea- 
tures of interest Among the group hsted as 
“pnmary tumors” were 6 melanoepithehomas 
Four of these were so deeply pigmented that 
diagnosis could be hazarded merely on the 
basis of gross mspection The tumors mvolved 
the regional l3Tnphatic nodes, whereas the 
gland Itself remamed free Although interest- 
ing from the standpomt of gross pathology, 
these melanotic lesions were excluded from 
the present study because in no mstance could 
we rule out their metastatic nature (In 2 the 
eye very probably was the site of the pnmary 
lesion ) Tumors of an obvious papillary 
nature were found m 3 mstances and m 2 of 
these the regional nodes were grossly mvolved 
An unusual appearance was noted in i recur- 
rent tumor which presented a gross picture 
resembling that of a group of utenne fibroid 
tumors This tumor proved to be a rhabdo- 
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at tame of tb< okkr cemerptioaa Kgtiduig tbt 
nature trf miitd tumor*. The occantncc of 
cict tuiBori eUevhere th»n m nlivuj »i>d 
Ucrimal glaodi ha* *lrapUW the probfem* of 
blstogeiKmi. Report* of repoaal bjuI dutaot 
metaitaiii !!*%■« forced many io\’csttgaton to 
queatwn the berngnanev of ti**e tvunora. Thb 
RTndual change fn the pathtJoffcal concept b 
perhap* beat Illustrated bj thcohserratwosof 
'IcFanand (9) an outatacKliog aathont) 00 
the mbject of niiird tumor*. Reporting on a 
large «iie* m i9»6 this author cooduded, 
among other thing*, that nuted tumoi* are 
inherentl} benign comraonl) recur alter 
eroikm and if frequently daturbed become 
locallt destructive and Int-aenr without giv 
mg metittaxt*. The same author fio) writ 
inginJ93j italrdoDthebauiofanaugioeDted 
•ene* in which prolonged poatoperadvc obser 
vatlonwa* earned out “Rectirrence makca 
it certain that the {iiuxedj tucoon are mahg 
nant In tbemselve*, aod not by v-trtue of car 
doomatouaor tarcomatoti* d t gtnt raticm 

It 1* tbu*. In a general wa> tbitvewuhlo 
introduce our rubject of rumor* of the sob- 
mudllafy gland No attempt wID be made 
fiwrin to review fa detail the v-olume of tnfor 
matKm written on these tuioon. For thb the 
reader is referred to the txceUent artickawrit 
ten b lMl»n and YlTlUs, TV ood Fo MacFee 
Honirv I>»»*cra and Irmea, Fraier Vhlbom 
New and othen in addition to thoae men 
tJoocd prcvkniil) 

Ft7»po5i or BTonr 

The difficultoe* enoDunlered dimng oper 
atkm on the fubmaalllar> gland are lUgbt in 
compariaoQ to tho*e that must be met In 
operalwn In the parotid region Miied tumor* 
of the parotid gland ha\T a teitdencj to reent 
and most Investigator* are ready to admit that 
mch recurrence ^tain* 00 the oasis of Incotn- 
pietc remoMil of the original tamew rather than 
the rrsnlt of iDdepeodeDt neoplasia. Difficolt 
and often modequate aposure throu^ the 
tenac parotid faida often resnlu Id rupture of 
the capaule of the tumor and una tHdaWe acnl 
lug of the operali t heW with tumor cell*. The 
intimate prorimity of bnuKhe* of the faaal 
nerve of other itmctorea maies the *ut 
gcon waf> of eict»»oo imtcad of enadeatwn of 


the tumor—a tumor cocsldewd mam to be 
aJowiy growing and benign 

In the fubrMxillarj region where the 
t>-pe* of tumors occur the diagDo*b can be 
QiJkde earl> the turgkal approach b nsuaHy 
Bimple, arid compiclc removal of the toroof 
abodd he a matter of amail dlfficuU} Con#e- 
quentli rtcurrence of ttihmaiUkrj mired to 
mor* fbould he rare Observabonofapatlrnt 
who did have mch a rccuTTcnce peonrfrted ra 
(o undcrtalte mvotigalion of the proUcni ae 
have roentXHVfd br}^ with tbc foQowing 
question* in ndod 

I Are all fubmaifllary tumor* of “mbed 
lypc^ 

3 Are mltcd tumori benign or malifnant? 

3 WTi) do certain lubmasillarY miml tn 
mor* Twur? 

4. \\’h*t*urguaj procedure* for eradicatioo 
of these tumor* are atletkkd with the best 
rcfults? 

An eaaminaum of the litentore rerctled 
that rubmaxOiar^ tumor*, b eeaa ae of their ci 
trtme rant> had been reported either riagl) 
or in aniD grwp*. ItwastbrnforecocceiNTd 
that »omethh)g of \aJue might be kareed from 
the »tud) of a large Mriet. 


uiTtwiu AW) iirmooa 
Rmrrds of Kmie 500 patient* iuEcring from 
"»ubTOajin*rTiDahgnanc\ a ere renewed tad 
carcfulJ) axiaJ>’*fd froen dlnkai, turgical and 
pathoiofical itandpomt*. More than 80 per 
cent of these tumor* were found to reprewit 
roettstaUc leswc* met**i**l* u*aafl> harm* 
taken pUee from epidcrmcrid ctrdnotra of the 
lip nasophaiynv or face Such tetmen aere 
excluded from the present studs 
the real of the cases Cabemt 90! were ctreftriJ) 
abstracted with tpcdal refermcc to 
dmical and turgiral data and eixl 
pathological matcrul as-ailabk » pcacti^ 
e\TT> aue was then obtained and *a* iluaiea 
uj CTOS* detail In each ioittnce the tsnnx 
wa» drawn to *caie and it* »I*e 
and color were Doled The relation^ 
tumor to the aah -ary gland was 
dalU b the matter of the case or 
with whkh the tumor crmH be 
the riandoUr fubitance Repenti 
oodrt were wwght in the lis*uc lurrooodsig 
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I iR 3 a, Grade i adenocarcinoma mixed tumor t\i)c in which an area of iquamous cell mclapH 
sia appears (hemaloxthn and eosm X170I, b grade i adenocarcinoma mixed tumor taqia in which 
inxasion of fat is csident (hematoxjhn and eosm X 4 S^ 


studv under low magnification that the epithe- 
lial cells were giMng rise to the stromal cells, 
or ancL \ ersa 

Mthoiigh the epithelial cells iisualh were 
disposed in the form of solid strands and 
masses (Fig ib), \en frequenth the\ were 
arranged in ah eoh acini or tubules with the 
production of a picture approaching that of 
the normal submaxillarv gland These gland- 
ular spaces were ircquenth filled with a mate- 
rial which stained intensch red with eosm, and 
(his s-ime matcnal gaee a shghth positnc 
reaction to the Galantha stain for mucin 
(.1 IS 2al 

I he lining of these ducts and ah cob, 
strangeh enough was composed of two laxcrs 
of epithelnl cells a superficial laxcr and a 
basal la\ er In both lax e rs the cells xx ere small 
euboid with large hx-perchromatic nuclei and 
relatix eh large miclenh (Fig 2a) This redup 
healed lining was comparable to that found in 
the ^ubmaxillarx duct (I ig 2b) and its radicles 
and would seem to fax or the theorx of the 
epithelial (and glandularl ongin of these tu 
mois. 1 he cellulantx and actixalx ol the 
epithelial elements xaried although not con 
stderahlx Jlie malignancx of the tumor- xxas 
-ueh that 41 were elissifud as being of grade 1 
and onh 10 as being of gratR 2 on the basi- 
of Cellular deditTere ntiation (llroder- method^ 
Mitotie ligure- nexer abundant xxere fexund 
in b 01 the tumor- m eaeh grade \ddition d 
noteworthx te ature- a- apph nva tex the ejxithe 
li d ell me nt- w I re the tmdmg of -qu imixii- cell 
nutapla-ia m 14 m-tanee- (1 i'4 uul mxa 


Sion of islands of capsular fat in 3 instances 
(Fig 3b) In no case could an actual point of 
origin from salixar\ glandular epithelium be 
proxecl, but the gross obserxation of regional 
tumor attachment xxas confirmed microscop- 
icalh (It max be rcadilx seen from the ap- 
pearance of the section in Figure 4 win sepa- 
ration of these tumors bx “simple enucleation’ 
cannot be cffcctixe in all cases, and xxhx “re- 
currence ’ IS more to be expected than non- 
recurrence in cases in xxhich the submaxillarx 
gland IS allowed to remain I\Tien onh simple 
enucleation is earned out a fexx tumor cells 
remain at the points of attachment bclxxecn 
tumor and gland Such regional mx asion of the 
capsule xxas observed in iS instances and it 
explains xxe belicxe the mullicentric origin of 
recurrent lesions 1 

The stroma x'aned exen more than did the 
epithelium both in qualitx and amount Hxa 



1 iR 4 ( rule adint'orc r >ma rnixi-l U " n 

Mm: c)r> , il n! tu- nr !n <tili xxii’an c'l ‘ 

-hrtli iR i> t wnu'iihiirn-j’lnliu renu-er^c 'ir br 
m •'MbiuRc-r tili-iql - I'lu-xt mtinx-dc' « r f- 
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F% uTy^Hwle •dawaniirtw.. U<± frTet.kr Motoaan* 

»o^ cJ clow^ pKicd iWk-M«tek< nfk <u be mo brtmew tW Maadi tn bmmi erf krdto* 
tad M y»>g h 't nm tw> Kwoa (l.TOtte«ytfa wl ratix, X45V Ivitnd* -w,^ ^.w. 

t7T« b Udi rpHkdU crH* 4rr aafftr cod M<a to turn cV ertnutoo iimI anrfulawii Uns 
iwdtnmuCbnNRtitTlbiudMia Xto) 


m>T»aTcom* Fi%t Hponuu wm found in the 
collection, end had ti-jdal gnm jppearxjocrs 
«« did alio an epiderrnoid carcinoma arliiiig 
deepmaaebacHwciat Theae 6 last rumon 
were esduded (rora die stach bat were of 
lotcrett from the rtandpotnt of (CffemtU 
dlafnoau. Through a p t ocea a of excliakn, 
tbe^ore 8t caaea finalh formed tbe ba^ for 
the anah'sii bere ia submitted. 

In the mkroscopfc stady of these iesioDS it 
wu soon dbeo^TTed that the tumors labeled 
‘‘mixed ctmld be >'ery coniTolently divided 
Into four grotxps (i) adeoocartltwtBa~mlxed 
tunvar tvpc 51 cases (j) cdeaxaroDoqia— 
c\dlodtoma tN-pc 15 cases (3) adenocarcinoma 
— intcrmcdiale form (i) and (1) 7 cases 
U' mlsceHanecms, 8 cases. 


Gmpi TbepurturrlngToap I sras that of 
irrerolar mosses and strands of dosefy packed 
small eplthcluO cells with practical)} no inter 
cfflultr stroma (FJf za) Betreea these 
majaes, however were looes of fibromjmoms 
(oui dssae whkh varied fmoi bvalb oo the 
one hand (Fig la) to a sobstance tdestktl 
snih cartil^ on the other (Fig ibl In tdiS 
tins the rclalwTnhtp of the t^theUsl to the 
stromal eirtctfnts varied roosldoahfy even in 
the same nucroscopic section In some sreu 
there appeared to be definite lines of dmarta 
tioo between epithelial and re^^rting refis 
In others, the * elements acemed to hue Impel 
ceptibl\ ooe with another The latter ocan 
imce was espcdillv true fai the central parts 
of tumor Dodulei, where it wnold teem from 
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Fig 7 a, Grade 2 adenocarcinoma, cylindroma ^e, showing invasion of penneural lymphatic 
structures and actual inv asion of the nerve bundles (hematoxylin and eosin X 70) , b, grade 2 adeno 
carcinoma, cylindroma type veritable “carcinomatous neuritis” (hematoxyhn and eosm X70) 


changes observed were the presence of inflam- 
matory (lymphocytic) infiltration in 10 cases 
(Fig 4) and metaplasia of ducts observed on 
I occasion Regional lymphatic nodes were 
identified microscopically in 14 of the speci- 
mens Only 2 mstances of mvolvement were 
found, once in a primary lesion and once m a 
recurrent lesion This observation is m keep- 
ing with the known facts concerning mixed 
tumors 

Group 2 In group 2, the purely cyhndro- 
niatous type of tumor, the rmcroscopic picture 
was that of honeycombed cjdinders or plugs of 
small, dark-staining epithehal elements in a 
hyaline stroma (Fig 5a) As m the true mixed 
tumor, the cells were cuboid, with large, hyper- 
chromatic nuclei and scanty cytoplasm (Fig 
5b) Mitotic figures in general were more 


abundant, and the average grade of malig- 
nancy appeared to be higher than m the mixed 
tumor group Using the method of Broders, 
we found that 2 of the tumors were grade i 
and 12 were grade 2 caranomas, and i was 
grade 3 carcmoma 

The charactenstic honeycombing seen on 
microscopic section appeared to result from a 
grouping of epithelial elements around true 
and pseudoacim In the former the aanar 
spaces appeared to be filled with a substance 
which stamed positively for mucus, m the lat- 
ter the spaces were usually empty and the 
fining cells had irregular lummal margins In 
this group there was in general considerable 
evidence of ongin from duct epithelium, par- 
ticularly from the basal layers In several in- 
stances foci of neoplastic growth were found in 



V ‘ aduiorarciiioma cjhndroma tj-pe, shovnng infiltraUon of muscle (hematoxjhn 

shoum rhematoxljhnTnd'i^sm X^^ Ohndroma Ijtmi, metastasis to regional K-mphatic nocTe is 
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considcrabK greater than is the case iMth 
mixed tumors In both, howc\cr, it appears 
to be a relati\ eh late phenomenon 
Group 3 Tlic intermediate group u as small 
and picnts little in tlie vraj of special com- 
ment Suffice It to sa> that the neoplasms 
microscopically exhibited the characteristics 
of the mixed and the c\ lindromatous patterns, 
so that separate classification seemed justifi- 
able The incidence of recurrence nas higher 
in this group than it was in the mixed group, 
and the microscopic picture of the recurrent 
nodules tended to reproduce the cxliiidro- 
matous fraction of the onginal lesion wnth in- 
vasion of nerx'e sheaths in 6 of the 7 cases 

(Fig 9) 

Group 4 In the miscellaneous group was a 
number of tumors which were difficult of clas- 
sification In 3 instances the sahxan gland 
appeared to be the seat of a pnmar\ papillan,’^ 
adenocarcinoma, and in 2 of these the regional 
Ijmphatic nodes w ere metastatically invoh cd 
In 2 eases the tumors were examples of pri- 
mar> (?) squamous cell carcinoma of the sub- 
ma.'ffilarx' gland, either bx direct origin or 
through metaplasia in a pre-existing mixed 
tumor In 1 case a grade r mixed tumor and 
a grade 4 adenocarcinoma were found in sep- 
arate nodules of the same lesion (Fig 10a and 
b) The nodes were invoK'ed mctaslalicall} 
by the high-grade lesion In i case the pnmarx' 
submaxillary neoplasm was rhabdomj osar- 
coma which promptly recurred after remoxal 
There was no evidence that it xvas glandular 
in ongin One of the tumors xvas of the nature 
of an epignathus 

CLINICAL DATA 

luadcncc The madence of mixed tumors 
was approximately one in every 20,000 clinic 
admissions (51 cases among slightly more than 
1,000,000 patients) Such an incidence is con- 
siderably lower than that reported by Stein 
and Geschickter, who in a recent large senes 
recorded i mixed tumor in ever)' 208 hos- 
pital admissions, xvith submaxillar)' tumors 
constituting 10 per cent of the entire group 
Adenocarcinomas of the cylindroma type con- 
stituted 18 per cent of the entire senes of 81 
cases This figure agrees xvell xvith that of the 
group reported by Stein and Geschickter, in 


xvhich "adcnoc)stic basal cell carcinomas” 
comprised 1 7 4 per cent of a senes of 241 cases 
Seven, 8 7 per cent, of our cases xx ere of the 
intermediate group and S, lo per cent, were 
classified as "miscellaneous ” 

Sc\ of patients It is gencrallx stated in the 
literature tliat mixed tumors show no predi- 
lection for persons of cither sex In the present 
series mixed tumors occurred 31 times in 
females and onlv 20 times in males In addi- 
tion, in 9 of 1 1 cases recurrence took place in 
females C) lindromas afilictcd ro females and 
only 5 males In the intermediate and miscel- 
laneous groups the tumors xxcre found to hax'c 
a 2 I preponderance for the male sex 
Age of patients Stem and Geschickter and 
others hax'c pointed out tliat mixed tumors 
occurred among ) oung persons and that c) lin- 
dromas occurred among middle-aged persons 
According to McFarland (10), sopor cent of 
mixed tumors occurred among persons be- 
tween the ages of 20 and 40 ) cars, the peak of 
madence being noted late m the third decade 
In tlic present scries of 51 muxed tumors, 46 
per cent of the patients were between 20 and 
40 ) cars of age, the average age for the entire 
senes being 39 )cars The youngest patient 
was 12 )cars old and the oldest xxas 79 )cars 
old Of Uicispaticntsxxhohad cx lindromas, 1 1 
w ere betw ecu 40 and 50 years of age , the young- 
est xvas 27 )cars old and the oldest xvas 76 
years old The average age in the “interme- 
diate” group was 48 7 )cars and in the "mis- 
cellaneous” group It xvas 44 4 years In the 
former group the majorit) of the patients w'crc 
in the fifth decade and in the latter group, the 
sixth decade Recurrence xvas related to the 
age of Ihc patient only in the mixed tumor 
group, where the ax'erage age of patients who 
had recurrent lesions xvas 32 years, or 7 years 
less than the average for the group in w'hich no 
previous operation had been performed Fam- 
ily and personal histones were carefully scru- 
tinized in everv instance for possible dues as 
to the etiolog)' of these tumors Results of 
such investigation were, not surpnsingly, 
fruitless 

Symptoms The only constant symptoms 
complamed of was the presence of a tumor, 
and this complaint was elicited in all except 
2 cases in which “discox'cry” of a tumor xvas 
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Flf. (I Cnit ^Wpor»rrn>i OT^ tfnfw itw hkH- rtiw A«»^ 

troop \ot* «ctl> tmiacj Co« tr, ukm of *rf\ 

M>alM (bct>*iaT>QD tad enfa 

the fubmiTJUr) gU&d at a dntaoce (ron the 
main bodj of the tumor (Fl^ 6a) In fact 
theae tmaori. In getterd exhibited a more 
intimate reUtionship to the aallran gUod Ihui 
did neoplasms of the true mixed t^-pe, a rda 
tMRihip Thich on the baxb of out o»er\-i.doQa 
could not be eotirdp explained on the basb of 
direct extensDo I Fig 6b) 

The itrotna of the o hodmenas, although It 
ns not so miabie as In the case of oUxed 
tonott, ns om-enheleu foDi as dtsractms- 
tk. In general tc ns hbeous or Inaiine and 
tmialh large in amount. Uraxll) coocco- 
trated m zones bet a r en the islands or oests of 
qathebum, in many cm it ns intracefhilai 
mr T^ p i f « t dT>g and sometimes almost fustog mth 
the cvtopiism of the parenchymatous ceils 
(Fig 6b) In such instances the epithebal 


cells appeared to be small and atrophic, and 
the irregular anastonKyong bands of hjaltee 
stroma presented a moiaK patt m that wa» 
highly tharaaerKtic. 

rerhaps the most Important otuerratBai 
made in thn entire series of tumor* irere the 
InhltfaUit tendencies of tumor* of the cvfin- 
droma group Capcular invasion ns obseriTd 
almost regulaiiv Infiltration of the lahvtn 
ns coromooK found tW* fnfiltrattcr 
pertlculari) ev-ldeot Id the peridiKlsI 
l)TnphatK ipecrs. But perhaps of greater ini 
ponauce was the proooiroerd teodcncy of the 
tumors h pfO" in frriimral lym^katK 
(Fig ■») In looie mitanccs there m actual 
lavasioa of oen'e bundles— lentable candBo- 
matous oeuntia to to fpeak (Fig 7b) In the 
case* In which the tumors were recuTrent the 
reappearance took the form of multiple nod- 
ules and almost ravariabh within the* nod- 
ules the procew of nerre in vih'etoenl appesred 
as a sort of Budent Fv'enbpnmarj tmnof*. 
lim'es in the capaailc often wm m\aded. In 
the later sia^ etpeoaD) b rmurenl lesioea 
muscies and adipose cotmectlxT usue alv 
exhibited malignant brasion (Fig Sa) Inoor 
opttwr this was probaU) leeandaj) to perf* 
ocural spread of ttse disease 

Rr$:k)nal htnpfiatlc uodo* were Idmufied 
m 9 of the I s case* In 4 bataoces tbne awr 
bv-oJvTdbvcarebomalFlg 8b> Intllscijc* 
the lesions were examples of lecurrent neo- 
plaMTw The leaidencv of cvlbdronus to la- 
TtJtT !\-mphabc nodes appears therefore Ut be 
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the miscellaneous group of cases as previously 
detailed The right side was mvolved 43 times 
and the left side 38 times Bilateral mvolve- 
ment was not observed 

McFarland (i i) has pomted out an apparent 
paradox m connection with the size of surgi- 
cally removed mixed tumors This author, re- 
femng chiefly to parotid tumors, stated that 
small tumors recurred more frequently than 
did large ones In the present series the aver- 
age diameter of the lesions was 3 i centimeters 
Data on the size of tumors were not available 
in the II cases in which operation was per- 
formed for recurrence However, 10 patients 
who had primary mixed tumor were hvmg 5 
to 20 years after operation (at the tune of our 
report) and in each the diameter of the tumor 
was less than i 5 centimeters It may be pos- 
sible that the performance of conservative 
“enucleation” has been responsible for the 
reported high rate of recurrence of small tu- 
mors There was no evidence m our senes that 
“npenmg” of the tumor was related to age of 
the patient or mdeed to magmtude of the 
lesion In the cyhndroma group the average 
size of the lesion was 4 5 centimeters, the 
average size of the primary lesion being 2 8 
centimeters and that of the recurrent lesion 
bemg 5 4 centimeters In the “mtermediate” 
group tumors averaging 4 4 centimeters were 
presented, and miscellaneous tumors averaged 
4 7 centimeters in diameter 

Surgically, cases of mixed tumor were di- 
\uded into those in which a pnmaiy'^ tumor 
was presented and those in whi^ the neoplasm 
was recurrent For 38 of the 40 patients who 
had pnmarv mixed tumor all or part of the 
submaxillar\' gland was surgically excised, 
along w ith the neoplasm Eight of the 40 pa- 
tients were operated on recently, and recur- 
rence max or max not develop Of the 32 
remaining patients, 3 died of causes unrelated 
to their submaxillarx’ lesions, 21 were hving 
without recurrence from 4 to 25 years after 
operation (at the time of this report), whereas 
the S remaining patients hax^e not been heard 
from Of Uie ii patients who had recurrent 
lesions, 5 w ere seen and treated too recentlx' to 
permit final analj sis to be made Of the 6 re- 
maining patients in tins group of it, 1 died of 
renal insuthciencx 16 x^ars after operation 


There had been no return of the lesion For 4 
patients arrest of the caremoma was effected 
for periods varymg from 4 to 10 years The 
sixth patient suffered recurrence nine tunes 
over a period of 10 years, and was last heard 
from m 1934 

We beheve it to be of some significance that 
all or part of the submaxiUary gland was 
present in 9 of the ii patients who came to the 
clinic for treatment of recurrent lesions, indi- 
catmg that a conservative tjqie of primary 
operation had been performed Although a 
second operation appeared to eradicate the 
disease m nearly aU mstances, it is believed 
that pnmary radical surgery would have fur- 
nished some insurance agamst recurrence of 
the lesion 

In the group of cyhndromas the tumor was 
primary m 5 and recurrent m 10 mstances In 
all cases in which the lesion was primaiyq 
gland and tumor were removed en bloc One 
of the patients was lixung 26, and another 5, 
years after operation at the time of this report 
The rest succumbed from recurrence of metas- 
tasis, 2 of them died in spite of repeated oper- 
ations In the second group i patient was liv- 
mg, at the time at which we wnte, 5 years 
after operation for a second recurrence Twm 
patients were treated recently and cannot be 
included in a statistical anal3'sis of end- 
results Concerning 2 patients we have no 
data other than that thej'^ were suffenng from 
recurrence when they were last heard from 
The 5 remainmg died from carcinoma In all 
but 2 of the recurrent tumors it was possible 
to find remnants of the submaxillary gland 
and it IS possible if not probable that in these 
cases also the original “tissue sacrifice” had 
not been adequate 

In the “intermediate” group of neoplasms, 
tumor and gland had been removed in 4 in- 
stances Two of the patients were lixnng 20 
and 4 3 ears, respectix"el3 , after operation, at 
the time of this report In one the gland xvas 
extensix-^ely infiltrated, and this patient suc- 
cumbed in a 3 ear to spinal metastasis Another 
died from recurrence in 15 months In 3 in- 
stances onl3 a part of the gland was remox^ed 
Tw’o of these patients died from recurrence 
We hax'e no subsequent data on the third 
patient 
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was extremely lugh, and the outlook generally 
unfavorable 

4 An “mtermediate” group of cases was 
found m which the tumors pathologically 
shared the features of the mixed tumors and 
the cylmdromas Chmcally, also, the his- 
tones of the patients lustified separation of 
the tumors mto a special category 

5 Eight patients, 9 5 per cent, had at3^ical 
tumors descnbed as “miscellaneous ” Prog- 
nosis depended partly on the type and grade 
of the lesion and partly on the extent of lymph 
nodal mvolvement 

6 Climcal follow-up studies have demon- 
strated the usefulness of the microscopic clas- 
sification we have presented, m relation to 
prognosis 

7 Throughout the study we were impressed 
by the disappomtmg results which followed 
conservative operation on mahgnant tumors 
of the submaxillary gland 
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In Ibt mfacdUiieota gnwp »t Wit rem 
noati of the *abTTttyf]l,i,r> cUnd wwe foraid In 
aH 4 recurrent tuimi Inauating that % con 
*ervtth-e operttxm bad been peifonned for 
remm-al of the pTintti> hitoor Results were 
better in the 4 rduiour cues in «Mdi 
and tunwrrereloduded in the operative re»ec 
tioQ ThroQfhout the entire terte H may 
then be stated that the bat resolU vrtre oV 
tained when in the primary furjical operatJon 
the robmaafllar) gland was removed. The 
difference in eod^roolta in thb panWiar 
respect wu falriy striking In all groups except 
the group of cyimdromaa. The ditcrepaiicv 
in thh group is probably to be ^rplitn^^ by 
the fact that the tumors frequently infiltrated 
even beyond the rmtmf* of the gland itself 

axsertTa or btodt 

Before this problem was andertaken we 
shared what we beheve to be a general impres- 
skm namel> that all submaxfilar) tnmon are 
mixed ttunorsaj>d of alow grade of malignancy 
Nearly aH of our earlier cars were so labeled 
and in these cart the rate of reearrence aeaned 
unduly hkh. Not until are bad revwwed the 
mja o scopK pathology did it be co me apparent 
that the term ‘‘mixed tmnor' indeed cuvered 
a multitode of dns so to apeak. Many were 
c^Hodromas which had on^uced no uonsual 
fatora in the clinical history (except for a 
high mddeoce of pein) but which did produce 
an entirety different outlook from the stand' 
point of ultimate recermy of the patienL To 
be sure 7 casa bdonged to an 'ImerTnediale 
dale, but even in thfa dan bndromatous 
featura usually ptedomlnated! to such an ex 
tent that a separate g ro u p ing seemed advb- 
tUe A miscelhuieous group was created to in- 
clude tuiDora not belonging to the typa we 
ha^ just listed 

On the of this da wffiratioo we are m 
sjp-ceincnt with Ewing and McFarland (ii) 
that true mixed tnmori are of epithelial onglo 
and that they are Inherently malignant— 
adenocaraDomaacrflowgnuJe \\ehaveshowa 
that rtcunmet of these mtied lomon b not 
uocotEBiwn porticulariy when In the stngical 
attack the lumoT a “enocicated aprocedure 
which frequeotlj W r* tumor aiis behind. 
We has-e seen that removal of a recorrtat 


tumor Is not to successful u perfonnanct of a 
complete primary radical procedure frwn IIk 
standpoiDt of avcddanc* of further involve 
XDCflL It Is fdt, forthennore that the surgMa 
cannot poatlWy distinguish at operadon the 
simple mixed tumor firo the hl^y danger 
ous cylindroma in which recurrence frequently 
foflowi, even after radical aieiatloo for re 
nxjval of the pomaxy lesion For these feasocs 
we are in asaplete draagre em ept with those 
who advocate local epueWdoo for subouul- 
lary tumors- The disease can be t h oroughly 
eradicated only b% remoral of the ttunor ca 
ii« the salivary g^nd and the regional lynmh 
B odes . In the case of the C} lindro^ even thh 
procedure may ix>t be effective. Microscopic 
eilensioQ bej-ond the Qralta of gitn inrasW 
has been repeatedly demoBstraW in our cues, 
this extension havuig a peoillar a£nHr fer 
peilueural lymphadc stiuctarea. (Exhtence 
of the pcjineural spread of caitfaoma fiu been 
known for years, but it has not received lie 
attendoD it daerves. It was emphasised by 
Kahler in a recsit paper 00 careumas of the 
prostate ^and ) In the Intermediate and ads- 
ceSaneous groupa of tmoora as we have dtsd- 
fied them, the pro gp osis is only fair but b 
these groupa, again, the tame tnqpctl pris 
opies aboi^ 1^ aargeon ihooM 

not be dee d r e a py apparent encs^ilslioo of 
the tumor 

xmotAXT 

I Elghty-one primary submatfllary maC| 
aant tumora have been reviewed from the 
duilcal and palhcJogkal aspects. 

j Troe mixed tumora cnnitituted 6t per 
cent of the saiea. They repeesented W 

grade slowly 

Dot lasoaaied clinkaDy with p alo or »» 
fixation. The teadeocj toward recnneoce w 
not proncronced except when hiadcqviate Tis- 
sue sacrifice had be« earned out. 

3 AdeoocartlnoiDas of the cvUndf*** OT* 
accounted for 18 5 per cent of the 
These cyhodroroas as a rule wot 
with a short dlnkal history in which 
local fixation were pnwnfaicot featnr ci. 
otofWUr the Wloas, ahhough they were iVJ 
moderate tkgree of maBjnan^ 

pTDSODnced infiltrative teedeucies w ith 

rive invasKU) of Dcrvei- The rate of ircoretu^ 
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skin inasion should be covered with laparot- 
omy sponges or towels carefully If it could 
be remembered that the surface of the skin, 
only, has been rendered free of live organisms, 
not its deeper layers, nor the hair follicles, the 
sweat glands nor the sebaceous glands, more 
rigid protection would be diligently carried 
out m protecting the dehcate pentoneal 
surfaces from these ever present dangers of 
bacterial contamination It is weU under- 
stood that trauma must take place to peri- 
toneal surfaces no matter how gently the 
manipulations are earned out That trauma 
can be minimized by gentler handlmg, gentler 
packing off of viscera, gentler retraction of 
the parietal pentoneum and viscera, is easily 
understood, especially when one realizes that 
the pentoneum is nothing more than a single 
layer of delicate flattened cells with a very 
dehcate basement membrane It can offer not 
a whit of resistance The peritoneum cannot 
resist exposure to air for many moments 
without drjang Drjnng produces death of 
this delicate surface rapidly as proved long 
ago by Walthard He advocated soft, warm, 
moist gauze packs as a preventative These 
should be changed frequently to prevent 
cooling In order further to minimize trauma, 
both Coffey and Gellhom object to the use of 
gauze packs, moist or drjq and advocate thin 
rubber sheeting instead The modem rubber 
glove is an excellent agent to employ in the 
handling of viscera When moistened with 
warm saline it is difficult to conceive that 
man^ pavement cells arc devitalized by its 
gentle application Instruments of steel arc 
difficult to de\nse in order to make them 
trauma proof They are usuaUj too rigid, 
toothed, corrugated, or Imcd too deeply The 
hemostat, the Allis forceps, the usual run of 
thumb forceps, smooth or toothed, and even 
the Percy-Allis forceps arc mentioned onh to 
be condemned A rubber-covered thumb 
forceps, the resilient h-pe of Babcock forceps 
or Its modification ad^ocatcd bv one of us (17) 
mav be emplo\cd assunng a minimum of 
trauma— \ el trauma nevertheless 

Mam cases of postopera ti\ c adhesions can 
be attributed to poor operatne techniques 
other tlian those w hich ha\ c been mentioned 
Most glanng of them all is the peculiar 


practice of neglecting to pentonealize mjured, 
lacerated, or crushed surfaces It has been 
the visual experience of many in the past to 
have witnessed this grave omission Appar- 
ently, the guilty operator has inherent faith 
m the abflity of the pentoneum to withstand 
not only the extensive trauma of the operative 
procedure at hand but also that it will always 
be able to “cover up,”his errors of denudation, 
laceration, and cut surfaces 

Much research and climcal experimenta- 
tion has been earned out m the past gen- 
eration in an effort to guard the pentoneal 
cavit}'^ against the formation of adhesions as 
well as to guard it from postoperative infec- 
tions The scope of this paper is too limited 
to attempt a discussion of the numerous pro- 
phylactic agents employed A number of 
them have enthusiastic clinical, as well as 
research, reports to substantiate them 

THE ATTACHED OMENTUM 

The ubiquitous omentum has not received 
the support it should as an agent in adhesion 
prevention There are many uses to which it 
may be harnessed Mann advocates its use in 
adhesion prevention, as do Sweet, Chaney 
and Willson (23) The latter group earned out 
along senes of excellent expenments with free 
and attached omental grafts Spnnger also 
used attached omentum freely Many good 
surgeons use attached omentum to cover the 
repair of ruptured peptic ulcers, the damaged 
areas following cholecystectomy and cholc- 
dochostomy Over intestinal anastomoses, 
duodenal stumps, denuded panetal or visceral 
pentoneum, around enterostomy tubes, be- 
neath abdommal incisions, the omentum is 
freely employed to good advantage In 
checking hemorrhage from parench}'matous 
organs, Loewy suggests its use in liver, spleen, 
and kidney damage Clark and Bjford, how- 
ever, warn against its use because its attach- 
ment to the denuded or inflamed area may 
interfere with normal phj siologi" of the 
stomach and transverse colon This maj be 
true especially m its use in pehne denudations 
or infections Pirone, \Wilkie, and Bost 
recommend, and have used, attached omen- 
tum as a “wTapping” about a strangulated 
portion of the intestine the nabiliti of which 
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I IS I ('m I T, Kr'iiltc of choice} ^((.'CloniN i }car 
iircMOU't} Hcintic flcTurc of colon, duodenum, nnd p\ 
Inni*. dcn<cK nlhi rent to IKer and (nil hladdcr fo<^«n b, 


\(lercliaqnnd blunt du'cction Ilrnudition of (nil bbd 
dcr fo'ta lucr hepatic flcaurc of colon ducnlcnuni and 
p\loru» c, 1 nc omintal (tnft' co\cr all denuded nrcac 


winch runs '^nnclhinj; like llns ‘ Oh I’ve 
ipplicd free ffr.ifts now ntui then ind I \ c 
■^ttn Hr S) and-‘’o ijiph them Wlicncon- 
\trsalton conlinitL<i, and we widi to learn 
what hippcmd m Uio^c patients who were 
‘.iihjectcd to the grafts, the answers became 
e\lrimcK eague Witness llie dearth of dc- 
taihd clinical reixirls J he last, and onh 
rqKirl worthe of mention la Grahams pub- 
Itshid in I0a4 1 \cellent rejKirls such as his 
prohthU he ItitUd awae, tmbnoniealh, in 
the corle\ ol mans a surgeon, and in hts olhcc 
rtoartG Wi hopi the following tabulation of 
our I, Jins III itilienls will slinuilatc more 
th in a tew to pul thiir othce foree to work, as 
wi dill to help svib'lanttate the fine expen- 
ineulal data ol the htt ralurc on this intert>t- 
ing ^uhuit Wi would lx delighted to learn 
ol Or ''o and ‘'o '.e\]KrKnci with fne graft«- 
I’oihihls 1 summ irs of Uu'O eolUcled per- 
sonal oh-i r\ ition- ind records could lx 
pubh'-hi'il in a Uw scar'^lunee 

Ilii autlior- ‘ regret that re exploration^ 
or aiitop-s nntirnl base been unas iilahlc in 
ihi-' -iru-- hut the ehnie d rt^ult'. luxe cer- 
taiuK nmxiduo-l 1 Ui i-nirn. hi < 


\er-e colon to the region of tlic gall hheleler 10 s,i 
were noted The fir-t luirtion of the duodenum w is 
niarledU cemlncted Operation consi'etcil ol shaqi 
dx eciion, releasing the stomach, duodenum and 
tran'ser-c colon from the Iner and the gall bladder 
(ossi (trails were aiiplicd (i) s In 0 centimeters, to 
the Iner and gall bladder fo« a f.) 10 be S ceiiti 
meters to the stomach and iluoilenum and f 0 (> bs 
6 Centimeters, to the traiiss cr e colon and nie-ocolnii 
I here has been no ri currcnce of “gall bladder colic 
to date The gasir unlc-stuial ^cncs i« no normal 
C \si , S S itmale, aged *8 s ear- \ as opi rated 
ujion \iigust 17, 1017 In >o>o she had hail an ap 
pendectoms and right snlpingectoms ‘-in lami 
jilamed of colic 111 r [nm iiau'ea and s omitmg 1 he 
terminal ileum ee as cnmiiletels blockitiln adlu-ioM' 
the re ult of ri(,hl chronic pehic nllamm itors di- 
ea-e The lelt adnexa wire normal Operation 
consisted of right oophonctoms \ graft 10 In b 
Centimeters e it apjihni to the denuded Itrnii nl 
ileum No recurmec oi si nipic ms to date 

Cssrj \\ B fe male agi d 1 1 ' e trs, 1 1 opiritid 
iijw'n Otlobt r , io\7 In loso ajiju ideelora lad 
beta d lur Pitieat com) lamed 01 lo cr abt'o-nin d 
pain nausea ard 1 1 miting desuna fref] u i ard 
a lot- of IX jMU id' in lie ght during rro ilh- ( i 
1 o is t> aiimi' I 1 lo the hr p tal Pit as a p- 
fuse xagi aldieh igt bihle-alxd ee le hrgra il 
and teiderri' \l oprratn l) e ft II > 11 1 < 

I! 'lr<l a I hrt e b 1 tern] lob > o -ur" 1 1 1 -r 1 

the term i! il um I'l tie -il! r't It t' 1 * g tl * 
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o doubt/a) or Kben tbe pctlcnt* amdition 
doetnotKvrnntmectlon. One other (Unger 
o£ the altiched graft U tint of intestinal 
obstnictloii. This m*> occur In one of two 
wap the n»«t cotnmotij the volvolus-Uke 
loop of rauH bowel which beoatnci twisted 
about the otoental pedide tbe other the coih 
traded "arrap oi greater oroectam often 
seen In complete and chitmlc obstractkma of 
terminal Dcum or In Deocecal \w 1 \t region 
Bnuic WBjTM against the p 098 lWllt> of internal 
hernia in tbe use of attached grafta. 

THE ITLEE OMIKTli OUATT 

Sena In iSSS waa tbe hrst to advTKate tbe 
tae of tbe free (jmental graft Eroerimeolallj 
be found the grafta adhered firtnlj to the 
roifacea to whldi they were applied. They 
had bectnne well vaacularUed in a rerr abort 
time. He uaed 4 dya In bfs expernnenta, 
ol»er.-{iig his results m ^6 bean to 6 dajra. 
fCs results were better with those grafts 
placed opoQ acarihed intestine Brocq EhtcaS' 
taing and RefHy fe) qtabluhed the fact that 
free crafts not onir were nccetsfah but la 
addlucm that the turfacs eadotbeliuai of tbe 
tnnsplasted owntam persUta. Peel and 
Fiatoo atodwd ocaeatal grafts hbtologkaOy 
dctetmhihig that la dogi the grafts curHre 
unchanged for at least 6 moaths. They 
reccmiiooKl that the thinner the graft used 
the better Bennett c o vered a perforated 
peptic ulcer succeisfuliv with fire grafts. 
Aarcraelv bptinger and A\'ilkle, thourt the) 
do tMt conidcr free grafts unsatisfactory 
believe they lead to further pentooeal ad 
benoni. Botbe m an extensive histological 
rtod) found that the aurface rodotbrihuD of 
the (m graft not onl\ persbti but at the end 
of 3 weeks Is cootlnuous with the endotheDom 
of the reopieot organ. Sweet Chaney and 
Willson fomid that free u weQ as attached 
omental grafts were cfBcadhus in cuvenng 
suture lines— and rcTBain free from other 
adhctioni- Freeman, In a purely cUnkai 
report recommends enthoaiastiadly the use 
of free grafts to replace lost portJoai of peri- 
toneum, to prevent adhesions to strengthen 
suture lines and to check hemorrhage from 
paienchyTiutous organs \notber detallrd 
and accurate etpcnroental report is ooe by 


AKD OBSTETRICS 

Davis, who transpiaated free craJu to stom- 
ach, btestinc, Ihirr spleen, kidney blad^ 
and denuded areas of pentooetim, with eicri- 
lactresolts. He fenmd that tbe grafts tarvhrd 
well throughout hli operirDOils. kT«Tin_ 
though not very enthusiastic ahoot free 
grafts, state* If however Infiahe care ns 
used in handling tbe tran^Want, *0 fbrt tlr 
delicate cell* would not be Injured, and la 
tucking fa the edge* *0 that none of the ent 
surface was expeaed, It was fotmd powlblc to 
cover a traumatised area ao that few if any 
adheikiTti occurred " Graham, fa 1954 pre 
aented a detailed dmlral report of to cases of 
fret omental grafts collected from the Jletho- 
dist Hcapilal records fa BnxJdvn, hew ^ork 
The grafts were used fa a variety of coodl- 
tiora fadudfaig terminal Deora, BvseBtery 
future line. Inn and duodomm, abdamlnt} 
wall defect, leaking ureter gafl-bliulder fo***, 
ajwi pyloTvt* and doodenum, etc The rwafti 
warrant Graham s condudfag that free omen- 
tal gndis wQ} live tbc) are bemostatir they 
aid In persmmg perlaialsl* tltey itrengtbet 
weak future Hoe* they remst infectloo. 

Is the techniqoe of cnatal gr&fcfag, 
Freman recommend* the foDowfag The 
pedide ibould not be pockmd by Qgitlm 
tbe free bonier of tbe o(Drt turn should be used 
to avoid large veosels tbe lyaft riwdd be 
careXoDy tutored fa place with fine cstgtit, 
the transdanl nmst extend bevood the raw 
sorlace To these pttcept* should be added 
hlann s adcoonltloa to roll or tuck under 
the cut edge* of the graft 
rhnlft repeats are stiH too mcjgcT coo- 
cernfag the ulthnate fate of the ooeotal grifL 
Id j cJ Graham s case records was the re » 
tmpoTtonlty to examine the graft*. Allho*^ 
ah three grafts were found loUct, this nuaiber 
IS entirely too small from which to draw coa- 
dailon* contamfag final coovictxio. We mu^ 
await more dfalcsi reports whkh will^tim 
data of grafts exuuhied at re-eipiofatioss ce 
at aotoisle*. 

cLiKrcAt tarorr or ts cases laiAtEB 
wixn ran (Jkextai oxatt* 

Hardlr a cue v er sa doo with an’ 
when the subject of free otneatal 
hnnight up, doe* not being forth a 


r sutieoc, 
1 graft* y 
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Fig 3 Case 4 a, Chronic bilateral tubo-ovanan disease Sipnoid and terminal ileum both densely 
adherent to adnexal mosses and uterus b, Bilateral salpingo oophorectomy and supravaginal hystercc 
tomy, complete peritonealization of lesser pelvis but denudation of sigmoid and terminal ileum c, F rec 
omental grafts to sigmoid and terminal ileum 


graft, lo b) 6 centimeters, was applied to cover the 
area of denudation in the left broad ligament’s pos 
tenor leaf Patient made a complete recover} and 
has no gastrointestinal symptoms 

Case 7 LET, female, aged 33 >ears, was oper 
ated upon on December 27, 1940 Patient complained 
of marked pain and tenderness in the nght lower 
quadrant, of 2 months’ duration A tumor n as found 
m the lower abdomen 4 months ago A preoperative 
diagnosis of fibromyoma of the uterus and chronic 
pelvic inflammatory disease was made Operation 
revealed multiple m> omas of the uterus, chronic bi- 
lateral salpingo oophontis, and the terminal ileum 
densely adherent to nght adnexa Operation supra 
vaginal hysterectomy, bilateral salpingo-oophorcc- 
tomy , and appendectomy A graft, 8 by 6 centimeters, 
w as applied to denuded terminal ileum Patient made 
complete recovery and has remained well to date 
Cask 8 J A S , female, aged 41 years, was oper- 
ated upon on January 4, t94i Examination revealed 
loner abdominal pain, low grade fever, of 3 months’ 


duration, profuse vaginal discharge A preoperative 
diagnosis t\as made of chronic pelvic inflammatory 
disease Pathological examination revealed a nght 
pyosalpinx, left chronic salpingitis, marked diffuse 
cystic degeneration of both ovaries, 12 centimeters 
of terminal ileum densely adherent over right p> osal- 
pmx, and suppurative endoccrvicitis Operation 
consisted of bilateral salpingo oophorectomy, appen 
dectomv, and coagulation of cervix A graft, 14 by 6 
centimeters, was applied to denuded terminal ileum 
Patient has remained cured to date 

Case 9 J G C , female aged 34 years, i\ as oper- 
ated upon on January 13, 1941 She had previously 
been operated upon, m 1933, at which time a nght 
salpingo oophorectomy and appendectomy had been 
performed Examination revealed lower abdominal 
pain, excessive menstruation, habitual constipation 
since last operation A preoperative diagnosis of 
chronic pelvic mflammatorj disease and chronic in- 
testinal obstruction was made When the abdomen 
was opened a left chronic pyosalpmgitis and oophor- 
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Tig 6 Technique oi pentoneahzing omental stumps and vessels a, First knot tied upon 
anterior or posterior leaf of intact omentum b, Ends of ligature rethreaded Edge rolled, 
then noth blunt end of needle passed through omentum i to 2 centimeters above roUed edge, 
the second knot is tied c, Completely pcntoneahzed omental stump 


it and to the cecum A total of approximately 20 
centimeters of parts of the ileum was adherent to the 
uterus and left adnexa, burying the uterus com- 
pletely The nght adnexa ivere absent Operation 
consisted of appendectomy, supravaginal hysterec- 
tomy, left salpingo oophorectomy and complete 
peritonealization of the pelvis Grafts were applied 
as follows (i) a 9 by 6 centimeter graft to the ter- 
minal ileum and cecum, (2) a 10 by 6 centimeter 
graft to one portion of the pelvic ileum, (3) a 6 by 6 
centimeter graft to another portion of the pelvic 
ileum Since operation, boa el movements are regular 
and there have been no gastrointestinal symptoms 
Case n B R W , female, aged 26 y ears, secundi 
para, was operated upon June 8, 1941 Patient pre- 
sented the textbook picture of chronic cholecystitis 
following marked digestive disturbances through 
both pregnancies, colic like attacks suggestive of 
stone A cholecystograra was positive for cholecj'sti- 
tis but no stones were visible A gastrointestinal 
sents was positive for duodenal ulcer after complete 
atropinization WTien the abdomen wab opened 
there was revealed a strawberry gall bladder wnth 
thick pencholecv Stic adhesions involving the gall 
bladder and entire an tenor wall of the first portion 
of duodenum There w ere no stones m gall bladder 
or ducts Choice) stectom) w as performed and first 
portion of duodenum was completelv denuded A 
graft Sb) 6 centimeters, was applied to the denuded 
duodenum Since operation patient has had complete 
relief from digestive attacks and pain, is on regular 
diet, and has no distress after eating 


Case 12 C B K , female, aged 26 V ears, w as oper 
ated upon on August 3, 1941 She had previously 
had a cesarean section in 1939, and in 1940 adhe- 
sions between the small intestine and the utenne scar 
were broken up to reheve an acute intestinal obstruc- 
tion Examination revealed colic-like pain, vomiting 



ever) 2 centimeters Edges rolled under Sutures clipped 
short 
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and 35, 43 2 per cent, occurred in negroes 
Of the 46 ulcers found in white patients, 44 
were found in males, and of the 35 ulcers 
found in colored patients, 31 occurred m 
males 

Thirty- three, 40 7 per cent, of the 81 ulcers 
were gastric and 48, 59 2 per cent, were duo- 
denal In white patients the ratio of duodenal 
to gastric ulcers was almost 2 i, whereas m 
negroes the ulcers occurred with almost equal 
frequency in the two sites 

Cause of death Hemorrhage was the cause 
of death in ii gastric and 8 duodenal ulcers, 
a total pf 19 cases, 23 3 per cent Perforation 
with ensuing localized or generalized inflam- 
mation in the pentoneal cavity caused death 
in 19 gastric and 36 duodenal ulcers, a total of 
55 cases, 67 9 per cent Miscellaneous causes 
accounted for death m 3 gastnc and 4 duo- 
denal ulcers, a total of 7 cases, 8 6 per cent 
Among these cases there were 3 deaths from 
obstruction, 2 from operative procedures, and 
I each from bronchopneumonia and postopera- 
tive pentonitis 

Colored patients predominated in the group 
in which death was due to hemorrhage, and 
white patients m the group m which perfo- 
ration was the cause of death 

Analysts of age The average age of the 
colored patients in each group was less than 
that of the white patients in the correspondmg 
group The average age of patients who died 
of hemorrhage was 59 7 years, in those who 
died of perforation it was 50 i years 

Relation of hypertension to cause of death 
The inadence of hypertension in the entire 
group of 81 patients was 23 4 per cent Of 
the 19 whose death was due to hemorrhage, 
II. 578 per cent, had hypertension and of 
these 8 were colored and 3 were white The 
incidence of hvpertension among patients who 
bled fatally from gastnc ulcers was essentially 
the same as the incidence among those who 
bled fatally from duodenal ulcers Among the 
55 patients whose death was due to perfo- 
ration, 6, II I per cent, had hypertension, and 
among the 7 patients whose death was due to 
miscellaneous causes, 2, 28 5 per cent, had 
hypertension 

Pancreatic erosion In 7 patients the ulcer 
had eroded mto the substance of the pancreas 


Hemorrhage was the pnmary cause of death 
m each instance Two ulcers were located on 
the posterior surface of the pyloric portion of 
the stomach and 5 were located on the infenor 
surface of the first portion of the duodenum 
All of these patients were males Three pa- 
tients m this group also had hypertension 

DJPORTANT FACTORS IN FATAL HEMORRHAGE 

The predommance of duodenal ulcers over 
gastnc ulcers, the average age of the patients 
in the hemorrhage group and the predommance 
of males over females is m accordance with the 
observations of many other mvestigators, 
even though 43 2 per cent of our patients 
were negroes A finding which differs from 
that of other authors, however, is the presence 
of hypertension or erosion of the pancreas in 
78 9 per cent of the hemorrhage cases 

In reports by other workers, hypertension 
has not received a promment place among the 
factors which produce fatal hemorrhage Jor- 
dan cmd Kiefer m 1932, m analyzing the 
factors which influence prognosis in the medi- 
cal treatment of duodenal ulcer noted that 
hypertension was present m 9 per cent of 53 
patients in whom treatment was successful, 
whereas the mcidence among 43 unsuccess- 
fully treated patients was 33 per cent In 12 
of their patients treatment was considered to 
be unsuccessful because of hemorrhage 4, 33 
per cent, of these patients had hypertension 
The authors did not relate the hemorrhage 
directly to the elevated blood pressure but 
stated that “the prognostic significance of 
hypertension appears to be related to the 
intolerance of aikahes ” Pfeiffer and Meyer, 
Rosi, and Steigmann, m their reviews on 
bleeing ulcers, mclude hypertension as one of 
the factors which increases the mortahty from 
hemorrhage, but they give no data to support 
their statements 

In our group, hypertension was associated 
with massive fatal hemorrhage m 57 8 per 
cent of the cases, as compared to an madence 
of 23 4 per cent in the entire group and ii i 
per cent among the patients whose death was 
due to perforation It should be emphasized 
that the actual incidence of hypertension in 
the hemorrhage group could not have been 
detected if only the blood pressure readings 
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ttieo dunrtg the fintl bo«ph*l rtav had been 
coniidered. Onlr 5 of the ii c»*e» of hypet 
tcnsioa In thbgroop ahoired an ekrated 
prtasare dunng the time of their fatal hcsaor 
rhagt. The dfnfc rccordf the rcconls of prev 
lous boapital afimiythmi, and the postmoflem 
tmdiD ga enabled u» to estabtkb tbepmoHxof 
hjTpeTtenahin In the 6 remalolnp 

The bojprtil rerord of i patuajt nth mas- 
BiT gutric hemorrhage inustntes how blood 
preaeure reading* taken at the time of the 
beroorrhage maN be misleading The lowest 
reading tahen during the time of the hem 
orrhage wa* normal 1*8/80 milttmetcia of 
mercmy A reading obtained one day prior 
to the severe hemorrhage waa 180^1^ mfl 
hmeten of mercury and 5 day* after the 
hemorrhage ceased the blood preasore was 
la^/ttQ mflllmetersof m er cury Thapatlent 
was oat Induried tn the bemorrixage group 
because be cubsequeoUi died foOowmg a futn 
total nitrectomy 

It n interesting to note that among the 
varioD* fadon which did’ertot fnrcstlgBton 
have foand to be induendal in the ontcsaae of 
hemorrhage from gastric or duodmal alcm 
there are •everal which arc commonly aaso- 
dated with hj-perten*iott- It I* comroooly 
stated that fatal bemorrtmgc b mote Ukcly 
to occur In patients beyond the age of 50 or 55 
j ear* the mddeoce of hvpcrtenslon U hlgh« 
in this age group Artcrtosderosi* b also mm 
boned as an important factor in fatal betoor 
rbage vascular disease b common tn patients 
with h)-perlensIon. The rrUlhrl} h^h Ind 
dence oi fatal benxjrrhage in the etJored as 
compared to the white race U probabiv cor 
related with the greater frequency 0/ bj-per 
tension amemg negroea. 

In onr serl^ all 7 of the pabeots whh 
eroiion Into the substance of the pancreas 
Wed to death- W c were not able to demon 
mate the eroncm of a large vessel atich aa the 
poncrtaticodQodenal arterv In any of these 
c*--gs- It IB probable that the action of digest 
hr ferments on the walb of stnaHeT blood ves- 
seb was largely respowible for tbe« Eeroor 
rhagf*. 


Our studies suggest that b>peTleraloa b 1 
important factor In the causation of fatal ben 
orrhage from gastric and doodenal ulcer*. It 
cannot be certain of the pathogeneib of ti 
bemonhage but h seems likdy that tnlurc 
\esscb in the aker baae may rupture mot 

easily and Heed more profoscly In ^ pcesettf 

of an derated, than in the presence of a noi 
mal Hood p r e asu r e The accepted esplam 
lion of tpoataneous cerebral bemorrhage 1 
patient* with hvpeitetision b baaed upoo tbl 
same pcinciplc. 

amucaar 

1 Nineteen, 33 3 per cent, of 8i patient 
with gastric or doodesal ulcer died of brmor 
rhage as shown b) postmortem ezatnlnatloa 
* EJesm 57-8perceQt of these 19 patient 
had hipcrtejMion. 

3 Four erf tbcae 19 paUenU had erosion 0 
the ponotai without brprftetuion sndybac 
both bvperttn^ and pancreatic erosioa- 
4- Fmttn 78.9 per cent erf the 19 patieob 
had dlher bypertauwo or crwiwj of the 
ponam, or both. 
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SIGNIFICANCE OF CHANGES IN SUBDIVISIONS OF THE 
LUNG VOLUME IN THE TRENDELENBURG POSITION 


MARK D ALTSCHULE, M D , and NORMAN ZAMCHECK, A B , 
Boston, Massachusetts 


C OMPARISONS of the volumes of the 
vanous subdivisions of the total lung 
volume m patients m the sitting and 
m the recumbent position have been 
made by several authors (i, 3, 7, 9, ii, 14)1 
their findin gs have been analyzed by Mc- 
Michael and McGibbon No data are avail- 
able, however, on the changes which occur 
when the patient assumes the Trendelenburg 
position Smce this position is employed rou- 
tmely m certam surgical operations and with 
great frequency in the treatment of shock and 
penpheral vascular disease, it appeared de- 
sirable to study the effect of the head-down 
position on pulmonary volume and dynamics 
Studies were made i to 3 hours after the 
last meal on 6 normal subjects, 3 male (sub- 
jects I, 2, 3) and 3 female (subjects 4, 5, 6), 
aged 20 to 35 years A tiltmg table was used 
m these experiments AH the measurements 
were made 15 to 20 minutes after a given po- 
sition was assumed Measurements of the sub- 
divisions of the pulmonary volume were first 
made with the subject fiat, after which the 
table was tilted so that the subject’s body, 
with head down, made an angle of 22 5 de- 
grees with the horizontal Followmg this, 
studies were made with the subject m the 
head-up position at an angle of 25 degrees 
with the horizontal Two to 8 measurements 
were made m each position Estimations of 
tidal an, respiratory minute volume, and oxy- 
gen consumption were also made The method 
of Christie (4), shghtly modified as descnbed 
previously (10), was used in these studies 

RESULTS OF STUDY 

The funcUonal residual air was uniformly 
smallest with subject m the head-down po- 
sition, mtermediate with subject m the flat 
position, and largest with subject m the head- 

From the Medical Semce and the Medical Research Labora 
lories of the Beth Israel Hospital and the Department of Medicine 
Harvard Medical School, Bioston Massachusetts, 


up position The functional residual air 
ranged between 280 and 500 cubic centi- 
meters, or between 9 5 and 238 per cent less 
with subject m the head-down position than 
m the flat position, the average difference was 
363 cubic centimeters, or 17 2 per cent 
The reserve air, one of the two components 
of the functional residual air, was uniformly 
smallest with patient m the head-down, in- 
termediate m the flat, and largest m the head- 
up positions The reserve air with subject m 
the head-down position varied from 185 to 
360 cubic centimeters, or from 19 4 to 519 
per cent less than that in flat position, average 
difference, 253 cubic centimeters, 39 8 per cent 

The vanation m the volume of the other 
component of the functional residual air, the 
residual air, with subjects m the three posi- 
tions was no greater than the variation m suc- 
cessive measurements made with patient m 
any one position The residual air in patients 
m the head-down position ranged between 20 
and 165 cubic centimeters, or between i o and 
14 6 per cent less than thatm the flat position , 
the average difference was 100 cubic centime- 
ters, or 7 3 per cent 

The complemenlal air in 5 instances was 
greater with subjects in the head-down than 
m the flat position, m the sixth subject this 
relationship was reversed, but the difference 
between the two values was only 35 cubic 
centimeters The complemental air was uni- 
formly lowest with subject in the head-up 
position The values m the head-down posi- 
tion were between 35 cubic centimeters less 
and 200 cubic centimeters greater than the 
values in the flat position, or minus i 2 to 
plus 5 7 per cent of the latter value, average 
difference, 93 cubic centimeters, 2 9 per cent 

The vital capacity was uniformly smaller 
with patients m the head-down position than 
in the head-up position However, it i\as 
intermediate in only 4 of the 6 subjects in the 
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m Residual air 
□ Reserve air 
jN^ Complcmental air 
4. [ I = tunctional residual air 

+ NN — Vital capacity 


i. | = Total capacity 


Fig 1 Changes m the lung volume and its subdiv isions in various positions 


tional residual air Changes m functional 
residual air are significant because they maj' 
be correlated with changes in the intrapleural 
pressure Christie and McIntosh (5) ob- 
served a decrease in the volume of the func- 
tional residual air of 230 to 440 cubic centi- 
meters accompanied by a decrease in the nega- 
tivity of the intrapleural pressure of 2 o to 
3 2 centimeters of water m the flat, as com- 
pared to the sitting position In the present 
study a further diminution in the volume of 
the functional residual air of almost the same 
magnitude occurred m patients m the head- 
down, as compared to the flat, position, pre- 
sumably this change was accompanied by 
a still further decrease in the negativity of 
the intrapleural pressure of 2 o to 3 o centi- 
meters of water Decrease in the volume of 
the functional residual air indicates a state of 
partial coUapse of the lungs, with a reduction 
in respiratory space averaging approximately 
20 per cent, this interferes with the aeration 
of blood flowing through the lungs A further 
impediment to respiration in patients m the 
head-down position is related to the necessity 
for moving the weight of the abdominal viscera 
upward dunng inspiration Judging by the 


sensations expenenced by the subjects of the 
present study in the head-down position, the 
interference with respiration is not important 
in normal individuals However, in the case of 
patients in shock, or under the influence of 
depressing sedatives, it might be appreciable 
Shallow respiration and cyanosis are fre- 
quently noted in patients in whom paralysis 
of the lower intercostal muscles has occurred 
as a result of spinal anesthesia and it is not 
unlikely that this respiratory embarrassment is 
due in part at least to the changes in the lungs 
resulting from the Trendelenburg position fre- 
quently used m patients receiving this type of 
anesthesia It has been noted by anesthetists 
that patients operated upon m an extreme 
Trendelenburg position may breathe inade- 
quately and become cyanotic, this is relieved 
by restoring the position of the patient to, or 
toward, the horizontal / 

Diminution in the negativity of the intra- 
pleural pressure interferes with the return of 
blood to the heart and should give nse to an 
increase in penpheral but not m mtrathoracic 
venous pressure Significant mcreases m ante- 
cubital venous pressure have been descnbed 
m the head-down position by Henderson and 
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Aunuuen et tl tod Schott *oA 
Spttx. If this elevation of \‘ewmi p t e aaoit 
were preaent also in the yreat Tthn w&ln the 
thorax, an increase in cardiac output ahouJd 
occur in patients In the head-down ponlion. 
However Asmu*aen et al found no cniage fn 
the cardiac, output in patient* in the head 
down posiioo, and Donal et al. reported a de 
crtaue of 33 per cent In subject* {n this po*- 
tioo Tbe fi fid lay 0/ a nuked decmae ta 
pulse rate (3 B) beginning louaedlatelf on 
the fobject* auumlng the head-down pon 
tkro, further mcgcsts that a faD in venoo* 
return occ a r a. It b doubtful whether the 

decreased T cnoua return in subjects 
In the Tresidelenburg podtfcm exert* any 
ddcterioo* effect in normal man m patients 
in ihoct, however when the \TQOia return b 
already dunlnUhed it would appear that 
further interference with the return of btood to 
tbe heart resulting from the Ttenddenbnrj 
podtion mai be dehnltely harmfuL 
It has been assumed tlut the Trendetes 
burg posidoa causes the drainage of signlBcant 
aoiouQts ol Uood from the lo^ part of the 
body and also {a\TrrabI) Infloenoa drmUtkwi 
thir^h the brals Data beariocoo the former 
were reported b) Asm ussenetil wboibowed 
that cnlr too cubic centnnetm of blood are 
drained from the legs after tbe bead-down po- 
sttkm at an angle ^ at 5 degrees b asruD«l. 
Slmnariy it b unifkdy that the circulatioQ 
through the brain b incresscd In subject* in 
the bead-down poddori, since the cercbro- 
fpinal floid prenure within tbe craniam b 
increased, and it has been ahown hi animat* 
that ibh result* In a brief *krwing of the dr 
culaticm followed by a rctntn to QonnaJ (15) 

It appears therefore that the Trcndden 
burg podbcm obtain* no advantage* for the 
orc^tloo of the brain crver the fUt podtkm 
and m*> well be Im favorable so far as reapl 
ration and chmlation are concerned In Jpa 
tients m shock or under the influence of teda 
ti\T* or spi^ anesthesia, h may be hannfuL 

SUWAXT AK33 CtyVClUSlOSS 
I MeasurtmenU of the ujbdKdaioniof the 
total lung volume and of the pulmonars d> 


namk* were made In 6 normal *ubjecti b the 
IVendelenbuni, flat and bead-op pwltUftf 

3 The re*i±ttal air was unchanged b the 
various podtions ttndied, and the nUl and 

total capadlles varied only ilighUy Therkil 
and total capadlia were low« b the Trcn 
delenborg Interroediate b tbe flat, and great 
est b the head-up positbos 

3 Stdkiag chan^ b r esene and cotupie- 
oents! air v^oates occurred The reaerve sir 
wa* lowest b Treodcienburf and greatest b 
bead-upposiUOQS thecompleroentiuairnrW 
mvmel} with reserve air These changes a ere 
bterpreted as due to a shift of iS* 

pfafi^ b patients b bead-down podtiaa. 

4. Tbe change* b the funcUo^ rcsidaal 
air arc ilgnlficant b that ther afford infom* 
Uon on rhangr* m the btrapbuial premre 
Dccmsc of the functional Ttkdual ah b tbe 
Trendelenburg position sogfcsts that change* 
10 btraplcnrtu pressure occur b this position 
which tend to make TTapiratkm nurt difiojlt 
and impair rttorn of vnwus blood b beart. 

3 No coTrti*lfpt chsjigt* b raphatorr 
t^Taamtf* wne obarntd b the varvus pew 
uossstndied 
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STONE IN THE URETER 
Clinical Data Based on 500 Cases 
HERMAN L KRETSCHMER, M D , F A C S , Chicago, Illinois 


T his paper IS based on a study of 500 
unselected patients ivith stone in the 
ureter, covering a penod from 1917 to 
1941 The 500 unselected cases do 
not represent all the patients seen, but I be- 
lieve the number is large enough for purposes 
of study, since, being unselected, they are 
fairly representative of the cases seen m the 
average urologic practice 

Sex The question of sex is of little aid in 
the diagnosis It is the general consensus that 
this condition occurs much more frequently m 
men than m women, and my experience is m 
keepmg with this general point of view, smce 
of the 500 patients studied 400 were males and 
only 100 were females 

Age It IS a weU known fact that stone in 
the ureter is rare at the extremes of life The 
youngest patient in this senes was 2 years old 
and the oldest, 80 Stone occurred with the 
greatest frequency in the third, fourth, and 
fifth decades This is m keeping with expen- 
ences m general The age incidence m our 
group was as follows 2 patients in the first 
decade of life, 9 m the second, 74 in the third, 
131 m the fourth, 137 in the fifth, 82 in the 
sixth, 32 in the seventh, 9 in the eighth, i in 
the ninth, and 23 patients whose ages were 
not stated 

LocaUon So far as being an aid in the diag- 
nosis, the question of whether stone occurs 
more frequently on the nght or left side is of 
little moment, except uhen the stone occurs 
on the right side it is frequenth confused wnth 
appendicitis There i\as not much xanation 
in the tuo sides in my senes, as the stone was 
located on the nght side m 229 or 45 S per cent 
of ni\ patients, on the left side m 259, 51 8 
per cent, and on both sides m 12, or 24 per 
cent of m^ patients 

Read before the WcjlcmSurRiralA^joaation St Paul Minne- 
vita December 0 1041 


THE STONE 

Number of stones In the largest number of 
instances the symptoms are due to the presence 
of a smgle stone In this series, 447, or 89 4 
per cent, of the patients had a single stone, and 
only S3, or 10 6 per cent, had multiple stones 
Nevertheless, the question as to whether the 
patient is suffering from multiple stones is of 
importance as regards prognosis and manage- 
ment, and will be considered under treatment 
I alwajs make it a point to call the patient’s 
attention to the fact that multiple stones are 
present Unless this is done, the patient may 
be less vigilant as regards a search for the 
passage of the second stone 

Midtiple stones may var}" greatly in number 
from 2 to 100 or more In one instance, a pa- 
tient, who was a physician, passed 28 stones 
after a very severe attack of colic In another 
instance the ureter harbored stones from the 
vesical end to the fourth lumbar vertebra (Fig 
i) Multiple stones, in one patient, were left 
behind after a nephrectomy which was per- 
formed elsewhere Because of grax'e symp- 
toms it was necessary to perform a ureterec- 
tomy (Fig 2) 

Stze Fortunately, most stones m the ureter 
are small They may vary m size from a grain 
of wheat to a stone of enormous size and 
weight (5) The size has a direct beanng on 
prognosis and treatment (Fig 3) This wnll be 
discussed under these headmgs 

Chemical composition of stones ^ The results 
of chemical examinations of stones are ax’^ail- 
able in 102 patients This number is deemed 
sufifiaent to serve as a cross index of the chem- 
ical composition of the stones in this senes 
One IS impressed by the fact that in onh 9 
cases, only i element was present Analyses in 
the 102 cases are gix'en m Tables I and II 

■The chtmiol aimb-ta were nude b\ Dr M R. FreeUnd cheimit to 
the Prt«b\ tenon Ho^ipital 
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Other symptoms Backache, so common in 
lesions of the urinary organs, was present m 
186 patients, or 37 2 per cent Frequency of 
urmation was present m 42 per cent, and burn- 
ing m 30 4 per cent One hundred eighty pa- 
tients, or 36 per cent, stated that pus had been 
previously found in the urine either by phy- 
sicians or by laboratory bureaus, to which 
they were subscribers, advising that they 
should consult their family physicians This 
IS a relatively high percentage, and a sig- 
nificant one as far as the patient is concerned 
Chills and fever were present in 88 patients, or 
176 per cent 

In Table HI are recorded the symptoms 
which occurred most frequently 


TABLE in 



No patients 

Per cCDt 

Pam 

468 

936 

Hematuria 

171 

34 2 

Nausea and vomiting 

23 ' 

46 1 

Frequency 

2 n 

42 

Pyuna 

180 

36 

Backache 

186 

37 2 

Burning 

IS 2 

304 

Chills and fev er 

88 

176 

Passage of stones 

71 

14 2 


THE EXAMINATION 

Urinalysis Next m importance to the his- 
tory and physical examination is the unnal- 
ysis If we bear in mind the ease with which 
this examination can be earned out and the 
invaluable information it gives, one cannot 
help but stress its importance, especially when 
coupled with the history As previously 
stated, many patients were seen because of the 
fact that pathological elements were found in 
the urine It should be emphasized here that 
one negative report is not indicative that 
pathology is nonexistent The number of 
positive findings were truly amazing, since a 
study of the patients in this senes revealed 
that the findmgs were positive in 393 patients 
and negative in only 78 In 29 patients no 
data were available In other words, the find- 
ings were positive in 83 43 per cent and nega- 
tive in 15 56 per cent In some of the patients 
of the group more than one pathological ele- 
ment was found 

The results of the unnar}' examination were 
as follows albumin in 122 patients, or 24 4 per 
cent, sugar in 4 patients, or 8 per cent, red 


blood cells m 215 patients, or 43 per cent, 
white blood cells 111 346 patients, or 69 2 per 
cent, casts in 38 patients, or 7 6 per cent 
In a case of suspected stone one should never 
be satisfied with the results of a single exami- 
nation, especially if it is negative, which occurs 
not at all infrequently when the stone pro- 
duces a temporary block on the affected side , 
hence the importance of repeated examina- 
tions cannot be overemphasized Examination 
of a number of specimens pertaining to the 
same patient may yield only negative results, 
when unexpectedly the next examination will 
show many fresh red blood cells, pus cells, or 
both 


Culture studies of the urine Cultures, un- 
fortunately, were not obtained in each case 
due to the fact that some of the patients were 
seen before bacteriological studies of the unne 
were a matter of routine, a procedure now 
followed to the letter However, cultures were 
made in 385 patients of which 133 were posi- 
tive, an incidence of 34 54 per cent, and 252, 
or 65 43 per cent, were sterile 

Blood pressure studies In this study, blood 
pressure findings were normal except in pa- 
tients in the older age group— a group at a 
time of life when an increase m blood pressure 
IS not uncommon— and were not considered of 
speaal significance so far as the diagnosis or 
treatment was concerned 

Roentgen-ray observations With the results 
of a careful history and physical examination 
coupled with the unnary findmgs, strong, pre- 
sumptive evidence of stone is at hand ' The 
next logical procedure is the roentgen-ray 
examination which begins with a plam film or 
set of films, that includes the entire urmarv 
tract The two essentials are films of good 
quality and the correct mterpretation of the 
shadows shown 

Of these two essentials, quality of the films 
at the present time is above reproach But 
on the other hand, correct reading and nroner 
interpretation are most imnortani r ^ ^ 

that everyone has had the e^e„e„ee of “e™ 

ing a negative report only to have the natient 
pass a stone a few davs later l 1. 
fight of events, leads to a r 4" ^ 
with the result that a previoml f ^“,1' 
shadow IS seen that cor VonSSVsrat^^^^^^^^ 
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tue to the ttooe bma^ In bj the patient and 
b aboetit in hJouL 'Hte importance 

of careful pim readmg cannot be mTmnpba 
sited 

Iq aome of the patbou m abotn the toeot 
geoosmn failed to demoottnte the ttooe 

shadov 

the atone in or pcotrudmf from the urtterel 
onhee In others the orince vas edenatout 
and nro^ dearix mdicatiog a pathotoskal 



amditbo. In others atHl the nmeosa ru trd 
due to the presence of Mood which, in tarn, 
wu the result of trauma InScted by the steme 
fa) lUpaasaj^ 

Petenon and Holme*, in a atud> of m 


roentem report* of patienU supected of bax 
ioa ureietal stones found that at films nre no 


Illation of an> shadows which adght be 
inteipetted a* ealenb Theae hlms were then 


cartfuDx resiudied abetted b\ the dW al 
data in each cane and ihidows, which as 
rpjestiooabir repraemled the calcoli, were 
seen b i of the Ji cases. 

A sludr of the roent^ findmp m tim 
series disclosed that positixT report* for stnoc 
were recorded m <55 patient*, while the rr 

? )rU a ere negathr b tml) jo patlenti. 

rent) -three passed tbeii stooc* beixe of 
daring the time thex were under mp oi«f« 
tim and in 1 patient* the roentfeo irpxU 
were mbarng A rmew of these case* 

foce rereab positive roeotgtsi rfportsmg^ W 

per cent and negative report* b 441 percent 
The preacncc of a ihadcrw along t^ 
of the ureter warranU further bi'cstiptt* w 

determine a betber one i* dealing ^th » 
or with an eitraurrteraJ shadow (Ffetj/ 
Tbb can be done b\ the use of a thadowp^ 
catheter srilh a double erpowre 
la the tube a procedure previotuly dejcnwa 


la the case of very Herat 
oviy oot be dor urf thf *W 

m.; te lo.t Braut €i til. 
adrtnutcotuj to a« tiro filro., . ptbll 
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was rcccnll\ mentioned b} Peterson and 
Holmes 

Possible sources of error m this procedure 
(shadowgraph catheter) arc the presence of a 
Mono in a diverticulum of the ureter or a stone 
in a double ureter, onh one of which has been 
cathcterircd 

Confusion with c\traurctcral shadow -pro- 
ducing bodies has been discussed so often that 
1 shall refrain from doing so here I wish onK 
to call attention to a new factor that ma> lead 
to confusion in diagnosis— namch , the pres- 
ence of shadows produced bv cntcnc coated 
pills I know of one instance in which a pa- 
tient was recent!} operated on for stone, when 
the shadow was actuall} due to an cntcnc 
coaled pill Because of the pre\ alcnt use of 
these pills, this pnssibilil} must alwa\s be 
Iwriic m mind lo substantiate the tnilh of 
this statement, onh recenlh a patient was 
sent in with the diagnosis of multiple kidtice 
Slones, the shadows liaeing been caused b\ 
enteric coaled pills (Fig 7) 

Intravenous uragraph\ Hie intraeenous 
urogram is of much aid In the largest number 
of inst inees it rcecals dilatation of the ureter 
and of the kidnce pch is Stone in the ureter is 
probabl} the most frequent cause of h\ dro- 
ne plirosis Although dilatation (except when 
the stones are xcr} small) is the rule, I haxe 
■-cen a number of patients in whom the uro- 
grams disclose d no dilatation, desjnle the fact 
th It the stones were far from sinall 'File uro 
gram not infrequeiUh rexcals the ureter down 
to the hladdcr or the outline max stop at the 
site of the Slone, diselosing a complete block 
I his should eause no undue alarm, smcL the 
hhnk, as the stone changes its po-ilion, is 
re hexed 

In some insl uices the urogram fails tu 
ualre the oulhiu ol the jkIxis and ureter 
Wlun this oeeurs an increased densitx exf tin 
knhux enithiu is '•hoxxn. therefore the kidnex 
Is enore eh Unite lx outinud than its mate on 
tin opjM'sUe side lliedeiisitx isprexhiblx due 
to I ttmjxirux mhihuion 01 luiictK'a 1 hue 
sei 11 tl.is m si,\iral pitu it' who were adxi-ed 
to li"\e an iimudiite niHr’lnni 111 01 e in 
sta ue inn'’’ielumx ^iihsiejut'U s*udx 
Vti r the pass ' the eii-e lo / el a cemi 

pl> ti Iititi o'uiiuuoi likewis. 111 patients 



Fig 8 Rclrngradc moecmcnl of ureteral calculus 


studied after stones xxcre passed, the dilata- 
tion of the ureter and kiclncx pch is disap 
peared except of course in those patients in 
xxhom some other pathological condition was 
present 

Retrograde ino. intent of stone In a prex lous 
publication (7) 1 called attention to the possi- 
bililx of retrograde moxcmcnl, which was not 
gcnerallx recognized at that time, and rc- 
Mtwed the ca'cs in the hleralurc Because of 
this possilnlilx a roentgenogram should be 
made on each jiaticnl just before operation 
thcrcbx axoiding the embarrassment of oper- 
ating onh to lind that the stone had wandered 
up the ureter or into the kidnex pdxns (Fig Si 
Ihis phenomenon occurs in children (SI as 
well as in adults and more frcqueiith than is 
genenllx appreciated Retrograde mox ement 
of the stone occurred m 10 intienls m the 
pre-sen I Sunca 

\ rex lew of these :;oo case Instonca rcxcah 
that 44- are axailahk lor siudx The :;S re 
niaiumg cannot be U'cd because s^mie ol the 
patients were seen but onee, other.- roiuscd to 
lollox adxice some di continued treatment 
and others still omhi not he located to ek 
urmine the ultimate result 01 treatment 1 he 
results are rciordeel as follm s etoncs ni's'd 
xxithoit irstrununtatioa in lab p items' nr 

To? ""t rumcnl 1 

loom lor.potuin- or , p. . ^ 

removed bx eip. ntmu m ,,4 pati. U' nr rs 7 

IV r eetil stul ..ur ol.rxauo, i,l -r.xi 
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ureter, a possibility fraught with danger that 
has militated against their use While the 
dilatation and mjection of oil is slower and 
requires more manipulations than the extrac- 
tive methods, in my opinion the former proce- 
dure IS decidedly less dangerous to the patient 
The patient, as well as the physician, it 
should be stated here, is desirous of a cure to 
be effected as soon as possible, and this brmgs 
up the question of how frequently manipula- 
tion should be resorted to There is danger m 
manipulations that are too frequently re- 
peated vPhe possible trauma produced by one 
treatment should be completely healed before 
the next mampulation is earned out^That 
ureteral catheterization may cause trauma- 
tism IS evidenced by the fact that in simple 
cases, bloody urme occasionally occurs, or a 
small clot may be seen hanging from the 
ureteral onfice at a subsequent cystoscopic 
examination These patients should not be 
subjected to manipulation again until the 
effects of trauma resulting from the previous 
instrumentation are no longer evident If one 
adds to this picture the additional trauma 
produced by impacted stones, plus local in- 
flammatory changes m the ureter around the 
stone, the danger of mjur}' is not a remote 
possibihty It is for these reasons that I have 
always taken the position that manipulations 
should not be earned out too frequently and 
that they should be effected with a mmimum 
of force so as to prevent trauma 

The treatment of stone by manipulation de- 
serves careful consideration in each case Not 
seldom, but, I regret to state, too often, the 
advice given is embarrassing, to say the least, 
since many of us have had the expenence of 
treating a relatively large stone by manipula- 
tion V ithout benefiaal results, and then urging 
the patient to he operated on, advancing all 
the arguments m favor of an operation and 
stating the reasons why further use of instru- 
ments would be of no avail, only to have the 
patient pass the stone vnthout further local 
treatment The use of instrumentation for a 
small stone is, in my opmion, never justified, 
if the stone progresses down the ureter with 
each attack of pain, and especialh if the pa- 
tient, as mentioned, has previously passed 
stones 



In case a patient is suffermg from pain and 
the roentgenogram discloses a stone in the 
pelvic ureter, I am firmly convinced that 
cystoscopic examination and manipulation 
should not be resorted to immediately The 
fact that the stone has progressed so far down- 
ward IS one pomt m its favor for passage vnth- 
out mstrumentation 

In this senes of patients 44 3 per cent passed 
the stone after manipulation 

Operahoe treatment As may be seen by a 
perusal of the hterature, dunng the past* 25 
years there has been a definite trend awa}^ 
from open operation in favor of cj'stoscopic 
manipulation Among some of the recent pub- 
lications reporting the successful removal of 
stone by cystoscopic manipulation may be 
mentioned Alyea, 82 per cent, Fowler and 
Champion, 76 per cent (patients ha\mig been 
treated in the office), Grant, 4? npr rent 
Mathe, 783 per cent, and Thompson and 
Kibler, 91 3 per cent 



.KIs5S^’.«^^ 'S&*‘ ""“!?! 


-SS£s;'-js^ 

*cOT*ti<moJtteP^^^p.rlln 

r Lsrtt , ^'^^iyiii tbit nunip'** , the ttow itvnit 

pw«bi;d^^£SdwVo^_.^i 


’ ve been j^jv tadic»ted- 

“C--'rh£*4s 
=“'gi;4:,'&lES 
::sSSSS 2 Ssk 

,ini»U in ou 

■1 P^n '^.1 T rono'-.l d ^ ^ 


?^"sss^“*’“ 


T«ttl 


cotton'* 




lli «I 


KRII'^CHMJR SlONh 1\1H1 I RI 11 R 


1077 


2 KocntRcn-ra\ findinp*; were po‘;itnc in 
ns 70 per cent 

3 \tlcnUon IS called to the danger of cer- 
tain tempos of manipulation 

4 The ad\antagcsof the use of the ureteral 
catheter for dilatation and the injection of oil 
arc considered 

5 The stud\ discloses that 12S patients 
passed thiir stones without treatment, iqt). 
with manipulation, and 1 1 j were operate <1 on 

6 Dangers of too frequent manipulation 
are stressed 

7 Police of “watchful waiting" in the 
average ca<c is still desirable 
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Fig 1 The phenomenon of asphyxial resuscitation A, 
Control tracing, B, mtrogen inhalation asphyxia, by way 
of leakproof intratracheal tube, be^n, C, respiration has 
ceased, D, resuscitator — suck and blow, plus 14 miUimeterE 

gases, the stage of initial apnea may not be 
very evident or may even be absent 

It IS pertinent to consider the question of 
spontaneous resusatation in asphyxia and at 
what point after the asphyxial procedure is 
stopped spontaneous recovery is still possible 
Coryllos considered that if submersion is m- 
terrupted before the middle of the third stage, 
spontaneous resuscitation is always possible, 
he considered that in obstructive asphyxia 
“Removal of the obstructing agent before the 


t . ■ - I ■ ■ - I ■ +- 

of mercury, mmus 9 millimeters of mercury with nitrogen 
started, E, blood pressure is nsmg rapidly and spontaneous 
breaths occur Resuscitator is discontmued and tracheal 
tube IS opened to the atmosphere 

end of the third phase is followed as rule by 
immediate spontaneous resuscitation ” 
Since he considered his stages to occupy about 
a minute, this would place the cntical pomt 
for spontaneous recovery under 30 seconds 
from the time respiration ceased m the case 
of submersion asphyxia and under 45 seconds 
from the cessation of respiration in the case 
of obstruction asphyxia Lougheed, Janes 
and HaU, in a study on asphyxia by drowning 
and tracheal obstruction, have found that 
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big 2 Vsph\-xial resuscitation by rhythmic pressure 
and suction on the lungs after failure of rhythmic inflation 
alone The animal has been asphyxiated by mechanical 
obstruction of a specially fitted face mask, 1 , Respiration 
has just ceased, B rh\ thmic inflation of the lung (14 milli 
meters of mercury) is begun Since an amply large pharym 
geal airway is in place, failure of the intratracheal pressure 


to return to the base Ime may indicate a lack of tonus or 
adequate elasUc recoil of the chest on release of the inflaUng 
ressure C, Rhythmic mflaUon has failed to sustain the 
lood pressure or to initiate spontaneous respiration and 
the positu e negatia e resuscitator nath nitrogen is there 
fore applied, D, resuscitator discontinued, E, spontaneous 
respiration begins 
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alter cetsatlon q{ re^anUaa there b a critkal 
point at which the heart beat cease* to be 
eipuUne In general the period between the 
pcnot at which rcspnatlon ceased and the 
pcint at which the asph^Tdal proctdurt was 
itopped could not ezc^ i8 aeconds If vpott 
ttoeotu recovery were to take place If thb 
period was extended even a \-erv few aecood* 
longer resusdtaUon e\'eD with manual arU* 
firiaJ mpuniion toother with inhalattoo erf 
ox^geQ'CarbosdMxiM was usposslble 




Aspbvxlal resuscitatioc with inert gas, 
howew b cffccthre far bejond the point at 
which tpontaneous rccoNtt) couW tale place 
b> the cruation erf the as^yxbl procedoiT 
GeoexaDy we have atartfd a^>TdW resnsd- 
tatloG weD o^rr 45 secrads alter cantioB erf 
mpinitkm at the variable aitlcal polat a! 
whldi the heart action bectana miAaS) 
alleitd and inegular The length of time 
wWch nia\ elapse after reipimtion ceases 
before aipimlai rmsdtatkm b tucceasfuDy 
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Fig 5 The vagus nerves n ere exposed m the mid neck 
and surrounded for a distance of i centimeter mth pledgets 
of cotton soaked vnth 2 per cent procaine, for a period of 
20 mmutes A, Control curies, B, mechanical obstruction 
asphyxia begun by damping intratracheal tube, C, respira- 
tion ceases, D, obstruction released and resusatator with 
nitrogen started, £, resusatator discontinued and the 

instituted vanes with different expenmen ts, 
the longest mterval was 2 ^ mmutes Lastly, 
although m a classical asphyxia! resuscitation 
the resuscitatorUs kept in action not only until 
the circulation has recovered but also until 
spontaneous respiration is taken, this is not 
always imperative Once the resuscitator has 
produced recovery of the arculation as in- 
dicated by a marked or progressively nsmg 
blood pressure, spontaneous respiration can 
follow after the resuscitation is discontmued 
(Figs 2, 3, and 4) 

TECHNIQUE 

Dogs weighmg 8 to 12 kilograms were anes- 
thetized by the intrapentoneal mjection of 
vetennary nembutal, i cubic centimeter per 
5 pounds The animal was then placed on its 
back In some experiments, a pharyngeal air- 
way was inserted and a specially fitted metal 
face mask with inflation cuff on its nm was 
applied In others, there was mserted an m- 
tratracheal tube surrounded by an inflatable 
rubber cuff to make the trachea leak-proof 
Asphyxia was produced either by obstructing 
the face mask completely or clampmg the 
intratracheal tube In other experiments 

^EmcRon model 


I - — ■ I ' • ■ I — - 

tracheal tube opened to an atmosphere of nitrogen only , 
F, a spontaneous respiration is taken, F to G, lung is still 
connected only to mtrogen Resusatator 'vnth nitrogen 
started agam at G and continued to ff H to I, Lung con 
nected only to nitrogen At I, a spontaneous respiration is 
taken and tracheal tube opened to atmosphere Vagal 
fibers probably partially anesthetized in this experiment 

asphyxia was produced by inhalation of mert 
gases such as nitrogen or helium 

Tracings on the kymograph were produced 
by recordmg mercury manometers which 
registered the blood pressure, respiration (m- 
trapleural pressure), rntratracheal pressure and 
resusatator pressures Blood pressure was 
recorded from the cannulized femoral artery 
Intrapleural pressure or respiration was re- 
corded by means of a fine brass intrapleural 
cannula 

For mechanical resusatation the Emerson 
resusatator was used This apparatus in- 
flates to 14 millimeters’ mercury pressure and 
aspirates to minus 9 millimeters’ mercury 
pressure, it was usually regulated to make 
16-20 complete excursions or respirator}^ 
strokes per minute It was connected when 
needed to the face mask or rntratracheal tube, 
as the case might be Where it was desired to 
use rhythmic pressure alone or rhythmic suc- 
tion alone on the limgs, the desired pressures 
were regulated by under-water glass tubmg 
Rhythmic pressure with a gas was given at 
plus 12 to 14 millimeters’ mercury pressure 
with release to o millimeter mercury pressure 
—atmospheric pressure— of the gas Rhyth- 
mic suction on the lung was earned out at 
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rmnus S to 12 raOlimfter* mcrcorN ptCMiirc 
with rdfue to o mlllitiKter mcrcurj pmsarr 
— itmo*phenc prea^urt— of the gu. Manual 
artifidal ropmtion ms 6ooe bj bfUtnal 
manual comprmioa o{ the die»t by the fbof 
bngm and palma of the hand* at the aame 
time that the thumb* and thenar cminetua* 
compreased the abdomen over the epigistnc 
region ft ns carried out moderateh vigor 
ouslj the lunp being in cornmtmicatioa with 
an atmosphere of the particular gai b qoc*- 
tion 

Inhalation liphyiia bj bertgaiwaa carried 
out -with an arrangement to prevent rt 
breathing carbon dio:dde afnee ti^ fatter gaa 
would ntahe the problem more complei. Y\e 
caBed tha 'bVm-off’ bhalation aapbjro 
and it was accompllibed by teadlog the <i 
plied air through the dpirator) tuw of the 
mhalator under a i centimeter depth of irater 


AKAi\TiB or BTtnrT 

Af a preeaation ajainat the poarfbOiej of 
tpoQtaneous reauaoUtion K va* aeeti that 
aaphNiial resuadtatkKi waa earned out well 
pi^ the pomu designated a* entkai for aucb 
recovery by Lougb^ Janes and HaB and 
Conibi. Slorrorer our cm cdoovI ezperi 
menu bare thowed ui that aa^^rikl resuad 
tflliOQ is poenbie far beyond tte perbd at 
which ipontaoeoft* recovery a possihle- What 
ia more when the mpiraUon has ceaKd b 
aiphpla, if the long* are left b communica 
tiitt with 100 per cent inert gaa, aspbyaia w 3 J 
proceed to a latai condoskn yet^ the aame 
toert ga* admin btered by *0^ and bknr 
to the hmM msure* a high percentage of 
rec o >TT> Such recov-cry », therefore ea- 
sentiaiiy faherrot ni the method itadf for 
the application of other rcsuadtatJve pcnce- 
dore* ydeld* oq 1 > a amaQ p erc e ntage of aucceaa 
(Table I) 

AsphN-nal roraautkm with the aame bert 
gas p tevk n ttir used to a^i^tc appear* 
the more rcmaihabtc but it u alao poawMr 
after njechanical obatmclion as^yxia (Flga. 

r a ) 

While the medraniani of the pbenoiDeoon 
win be discuaacd m a later paper it can be 


•oimued that the »uae* or ftflare of the 
proecdurw laed (Table 1) hem a 
rdatwn to the lentiUtotv eicuruon of the 
long both abovc-lnflatijn-aftd betew- 
•octlon— the phase of pamre eipiraiiem of 
the cheat In advanced asphyxia there fa 
lo» of ranade tonu* and cla^ jpnog of the 
chest ifanual artificial re*pirati« fa the 
lewt edcctlie of afl the procedure* peohiNy 
because it, more than the other procidiiTci 
used, depend* chlcSs on the eUstk fpring 
of the cheat for pulmonary venlflatx*!. On 
the other hind posJtivt— negative rrweita 
lfc», which gives the most cffectirt Trutfl- 
atory emiraion lodepeodenUT of the *Ute of 
tonu* of the chest, a^ ghe* by far the great 
e*t percentage of foceearfal tewuckitfcn «fth 
Inert gaa 

Pei^pa n»»t surprumg of all fa the fact 
that iwi and blow rwusdUtlcm with ioert— 
a5^yiiadng--gai fa more cffcrthT than man- 
oat artiheia} re^ratsem with ong to inbafa 
tion Y\ e do not mean to l^er by theae ab> 
terratkiDa that mert gas tboaU be taed clin- 
ically For clinical puqwsn the OK of ocygea 
or oiygrD-caTbocxuoaxie fa bcDcated u pee- 
feraut. 


vuiouaT 

Advanced arphyaia wu prcrfuced eiperf- 
mentiJiy by tracheal obstrncuon or Inhafa 
tfcn of mert gases — mtrogen heftojn. Whea, 
in aoch asphvxia the re^jtraUon ha* cased 
it fa possible to rcmacitaie with a eid: and 
Wow apparatu*. inert ga* being used. Soch 
rcnudtatJoii is possible la a h^ pcnratiec 
of cases and far beyond the p«ioa »t wilci 
*pontaneou* recorerx could occur ty dfaco* 
tmuing the aaphyiial procedure \titb cttei 
method* 0 / refusdtaiion— maBMl artlhciil 
respiratiot) thythrok inflation rhyth mic 
boo— recovery of the circulatioo and rop* 

tfap fithecxccpOon ralher than the rtde ^ 

In tha pheDofnenoo of aipbyxial rrtui^ 
bon the neart and drculatijo tecom 6"*’ 
the re*plrabon btet TypeaDy *PP“,," 
eiperimeutal tjphvia the poailive^wj*^ 
refosdtator with inert gai, fa keW ^ 
until the Wood pressure ha* 
covered and iponianewrt rwpfribon fat*^ 
when the lungs are let in coramoflicalioB wnn 
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the atmospheric air In many instances re- 
cover}' IS also possible by discontinumg the 
resuscitator after the blood pressure has re- 
covered but before spontaneous respiration 
has occurred 
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THE SIGNIFICANCE OF THE GALACTOSE TOLERANCE 
TEST IN HYPERTHYROIDISM 

MARVIN C SMITH, M D , WILLIS JONDAHL, M D , and ALTON OCHSNER, M D , F A C S , 

New Orleans, Louisiana 


T he galactose tolerance test has been 
used by a few mvestigators to con- 
firm the diagnosis of hyperthyroid- 
ism Our interest was directed to- 
ward the correlation of this test with the 
clinical and pathological diagnosis of hyper- 
thyroidism and the basic metabolic rate 
Althausen and his co-workers (i, 3) and 
Maclagan and Rundle (8) found the results of 
this test very much m accord with both the 
chmcal and pathological diagnosis Althausen, 
on the basis of animal experiments and clinical 
mvestigation with galactose tolerance tests, 
states that the principal factor m high galac- 
tose readings in hyperthyroidism is due to 
increased mtestinal absorption resulting from 
stimulation of the intestinal mucosa by thy- 
roxin The investigations of Maclagan (7) and 
Lichtman lead them to believe that hepatic 
dysfunction is the basis for abnormal toler- 
ance From our observations certainly the 
latter is true, for positive findings occurred in 
patients with known liver damage and with- 
out hyperthyroidism The hypothesis of Alt- 
hausen IS also true to some extent as verified 
by a few of our findings, namely that m 4 
cases of myxedema the galactose tolerance 
was below normal m all, and m 6 out of 18 
cases with hyperthyroidism there was some 
galactose in the blood between the 5 and 15 

From the Department of Surgery School of iledicme Tulane 
University New Orleans lADUisfana. 

Presented in the Forum on Fundamental Surgical Problems 
before the Clinical Congress of the American College of Surgeons 
Boston November 3-7 1941 


minute mtervals after the admmistration of 
galactose 

That increased intestinal absorption is not 
the underlymg factor is stated by Lichtman 
inasmuch as 54 per cent of his patients with 
thyrotoxicosis gave normal galactose curves 
His test consists in the oral administration of 
galactose and the analysis of the urme for the 
presence of this sugar In response to this 
technique Maclagan and Rundle agree that in 
patients with known liver damage this analy- 
sis gives many negative results Lichtman’s 
theory for the liver being the sole factor m 
elevated galactose readings is that the glyco- 
gen and the carbohydrate reserves, and to 
some extent the protein reserve of the liver, 
are exhausted The hepatic ceDs are then left 
without protection and are vulnerable to vari- 
ous toxms, mtermediate products of metabol- 
ism, and thyroxin 

In a discussion of the vanous tests of hepa- 
tic function, SneU and Plunkett believe that 
the galactose tolerance test, because of its 
simpbcity and the relatively satisfactory re- 
sults, IS an exceptionally good test m deter- 
rmmng liver functions There are, however, 
good reports in the hterature concemmg the 
use of the hippuric acid test in hyperthyroid- 
ism (4, 5, 10) Mann is of the opinion that 
inasmuch as the utihzation of galactose 
appears to depend mainly on the hver, it 
should be possible to indicate hepatic m)ury 
by the tolerance test But others (ii) have 
stated that the galactose tolerance test is of 
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little vtlue in determining bepatK damage. 
\\ c agree with Hainea and aaaodate* that tbc 
teat b not oI great ^*a]u^ In the management 
of hj'peitbjTtHdum, aince it interpreti Jhrr 
damage In tenra of liver ftmctKm 

Tbe galartOM tolerance teat U baaed oo the 
fact that galactoae. b removed from the blood 
ftream cmcAv bv tbe U\Tr ainj U preaumably 
con\'erted Into gl vc o gcu (Maiml Galactoac 
U i»ed In prcfcretice to jocose bccanae U b 
much more readily and easflj determined m 
the Hood 

The technique of thb teit, aa uaed b\ oa, 
co na atain the oral adminblntloo of 40 grams 
of gBiactoae dii!iol%*ed In water to a patlrnt 
who hfti futed for 12 boun Speamena of 
myna Hood are obtamed before the adndnb- 
tratioQ of tbe cugar and 50 and 60 trdnatea 
aftenrard. In rooit of otrr ciaex the i*o 
mlnote ipedmens were also taken bnt btfre 
qnentl> the 5 and 15 tnimitc jpectmens. Tbe 
glucoae fraction i removed bj fennenUtam 
afto tbe metbod of Fohn \\ u and the rematn- 
ing filtrate b titrated u gfacoc This qaan- 
Utj m the farting rp>*ciiDeQ b tben nbtracted 
from tbe correspondiQf figure In nbaeqoeot 
fpeomena. Inasmach u tbe gaUctoae baa a 
lower reducing power than ^ucoae J4.perccnt 
must be added to tbe reading! of tbe ooofaat 
Ing fpearaena. 

Our aenef wai coatpoaed of 98 cotMecodve 
mani/citlng aome or many of the aymp- 
toim of thjTotnxicosb. Thcae patients had 
been admitted to the Hutchinson Memorial 
Clinic of Tulaoc Universit) Sledioal School 
the Tulane Surgical Dlnskuu of Cbar{t> Hot- 
pltah and Tewro Infirmary After ocwipletioB 
of the dinkal and laborato^ atodiea, 75 of 
theie patients were tdidsed to uoderpo a 
thjTosmNirtom) EleiTO of tbese pabenla 
have not Seen operated upon a* yet and as 
long aa tbe diagoosb haa not been eitabUihed 
bv pathologidl ciaminatJoo these caae* are 
not hidodcd eicept to menbon that aB had 
elevated galactose readings aixl aQ but y bad 
elerated basal readings. 

The average normal as taken frtxn 10 
medkal itadenti tested was 16 ot mfOigrams 
per cent at 30 mmutes, 7 to raHligraaa per 
cent at 60 mJmiles and i 61 mflhgrams per 
cent at 90 minutes The highest reading was 


4« mflbgrams per cent and the lowest 
9 mfliigiams per cent 

Tbe foUosring 87 cases are Ibted as to tbeir 
final ditgnosls. Those with podtive galactose 
tolcrmace test hypcrthvrcadbm 41 cases 
oontoik goiter after bdlnc 3 caaes hyper 
tenstw cardkn’aacular disease » cases tono- 
paiaal syndrome i case »>-phIlhicdrTi»«isof 
the Hvrr r case ortlcarla, i caw amebUd-s 
t case catairbal jaundice i case dyseboodro- 
pUaia, 1 case 

Galactose beJow tbe normal level occufred 
la mt'xedema 4 cases nootoxlc ncxhilar 
gotter 4 cases arteriosclerotic heart disease 
I case peptic ulcer 1 cav neurodrcBbtory 
asthenia, 1 case 

Normal galactose curves were found In 
oontotic nodular goiter 8 cases nontodcdlf 
fuse pHter 3 cases thyroid adenocardoewu, 
scales famQUl iaundke, I case hyperteadre 
canbovascular dbesae 3 cases amebiasii, t 
case armety byaterb, i case m t nbc depres- 
sive pardwals, 1 case cystic goiter 1 case 
onOold goiter 1 case toxic nodubr goiter 
t case 

Of the 64 patleoU epereted upoo the hbto- 
pathologicaJ r eport was diffuse toxic goiter 
a® OSes nodular tcaic gHter t4 eases von 
toxic nodular thyroid it cai« nofrtott. 
diffuse thyroid 3 <•»**« tdeooctrone<M 
(thjToId) 1 cases Bontnuc (after lodlae) 

3 cases cystic goiter r cut cnliold goiter 
1 case 

ReUliemship of tbe preoperatlvc tests I 
cases of icoJc goiter are hsted In TthJc I 


+r3 

UcU 

+0 « 1 >* 

t ! i' 

wMi sorwl b*Mt ttrtshiic ntt 
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The j c»jee rerioTtetl «i nmtoelc 
odor are recorded here under 
btaaat tbe patboioinit i 
the gland ibowrd a hiftopatWoff^ 
iaracteristlc 0 / rembdou- Tbe adol «« 



reMeT to preoperative tests are given m 

Table II 


TABLE n 
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.mTTH ex al galactose TOLERANCE TEST IN HV 

SMITH E , . f fEp tbvroid The pulse rate was 100 

dilated ivith colloid biit there was no maike Mn metabolic rate -4 

below the accepted limits or Itudy Sie patient was subjected to a thyroid 

lowest basal metabolic rate of this , gj-tomy The pathologist’s report after exam- 

!. d and the highest +71 All of the case of ectomy^^ ter 

to 4 c goiter except one had a Positive operation the patient has been fee 

tose tolerance curve ^is was ^ , ^ic of symptoms and has gamed weight TM 

toxic nodular goiter with a basal metab ^ase^ showed the most marked discrepan^ 
rate of + 5 , and cent between the basal metabohc rate and the 

milligrams per cent and 39 mi^^am p galactose tolerance test 

at the 30 and 60 mmute intervals respectiv y S greatest 

This patient had been taking lo^me and seda ^ ^ test will aid in confirmmg 

tives for 3 months prior to the diagnosis in patients with sympto^ sug- 

clmic Operation was advised m tte m thyrotoxicosis and who have a 

on the basis of the clinica ^3 formal basal metabohc rate 

Pathological diagnosis of nontoxi g other example which illustrates the 

value of this test is that of a 42 year old 
female who 2 years previously had had a 
thiTOidectomy The chmcal and pathological 
diagnosis was toxic goiter However, the pa- 
tient had no rehef of symptoms following the 
operation She was again admitted to the 
hospital The basal metabohc rate was shghtly 
elevated and the galactose tolerance test was 
high It was suggested that the patient might 
have a mediastinal goitor Roentgen exami- 
nation of the chest and subsequent operation 
confirmed this diagnosis Following the last 
operation the patient had no- more toxic 
symptoms 

The galactose tolerance test should not be 
used to replace the basal metabohc determina- 
tions m patients with suspected hjqierthyroid- 
amtTr gave high readmgs for both the basal ism for in most instances the metabolic 
^ otnhnlir rate and the galactose tolerance rate and the galactose test will be elevated 
to efch of these cases a preoperative diagnosis above toe normal and the basal metabolic 
of diffuse toxic goiter had been made, and it is rate w ill be inore likely to mdicate the severity 
our opinion that premedication had changed of the to^city, especially when the readings 
Z pShological picture ^ are high T^^ o e^mples of this occurred in our 

There are 2 cases in which the efficacv of series One ^atahtj due to postoperative 
the galactose tolerance test is particular!} thyroid crisis Imd a preoperaPve basal meta- 
rcvcalcd The first case is that of a 33 \ ear old bolic rate of -t-64 and tolerance readings of 
white female who entered Touro Infirmars 57 milhgmms per cent and 79 milhgrams per 
w ith the complaint of frequent headaches and cent IITiereas a comparatu eh uneventful 

toe progressue loss of weight for about a Near convalescence following hemithyroidectomv 

Ph} sical hndings re\ ealed onh c\ idcnce of (fust stage) was manifested b\ another patient 
weight loss and tremor of the fingers There whose preoperatue tests re\ ealed a +27 
was no exophthalmos or apparent enlarge- basal metabolic rate and galactose readmgs of 


Pathologlail 

diaEnoab 


Basal 

Galactose tolerance 

metabohc 

rate 

40 mm 

test 

60 min 

— 2 

37 


30 

-t-30 

7S 


41 

+ 3 

32 


26 

+12 

14 


22 

- 3 

13 


12 

-f 8 

16 

S 

13 s 

-1-27 

23 

5 

2 3 

-t-24 

s 


12 


Cystic goiter 
Colloid goiter 
Nontoxic diSuse goiter 

Nontoxic nodular goiter 
(Mean of 12 cases) 

Adenocarcinoma 

In the I case of cj^stic goiter the patient 
presented all of the sjmptoms of h}Tertoy- 
roidism The basal metabolic rate wms low 
but the galactose readings were on the upper 
border of normal The case reported as colloid 
goiter gave high readmgs for both the basal 

o . . j j.\. ^ frvlpranrf* 
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167 mOnp»ini per cent and »oo mHltgrami 
per ceoL The Uat mentioned eiUcto*< teat 
had the highest reading of the Krie* The 
kreett wms +4 mfllignm* per cent at 30 niln 
ate» and 6 miDigrinia per cent at 6omInntei. 

In the toxic grottp of caaes there wa« no cor 
relatxm between tl^ basal metabolic rate and 
the galactose tolerance tcU. There waa abo 
00 correUtion between the duration of the 
disease artd the galactose toienuice test, for In 
some lost an CCS the galactose readings were 
high when the hN-pcrthvrouEon had been 
ciloicaJl) of short duratsan and b other b 
stances the teat was low when the disease had 
been present for a long period of time WTicn 
the patient vhh hYperthynkhsm tfaosra a 
good dbkal reapoosc to preoperadve man 
igement and premedlaukm the galactose 
curve tends to approach the oonnal ^t not b 
direct proportion to the basal metabotlc rate 
Follosrtng thjToidectomj the galactose curve 
gradoallr retuna to normal, which soggeata 
that b thNnotoxicosts li\'er dNifunctioo Is not 
as a role permanent. 

In summaneng this investigation. It ma> be 
stated that the galactose toleruce test used b 
um jun ctioo with the basal metabolic rate can 
be of de hoi te aid moonhrndef the diagnosis of 
b)'perth}'roidlim. Too much confidence can 
not be placed b anj one test, nor can a test 
replace clinical csperieoce or diagnostic abfl 
itj The respotmhIDtx for deeWon as to the 
course of therapv depends not on the resnlta 
of the tests per st but does depend on the 
judgment of tbe ph>aician 


In 41 of 46 cases, b which tbe preopemthe 
di ag nos is was toxk goiter tbe fita grwMff 
oonfinBcd bj the galactose tolerance test AD 
of the 5 exceptions had a picopet atl re <Sig 
noi» of tone goiter It it our opblon lhatfaj 
these 5 cases, because of prtmedicaliMi or 
prolongation of the disetsc the natbobgictl 
picture had changed from tipbil todc char 
actemtlcs to a modification of this state The 
cases of nontoxic nodular goiter after ioefioe 
cvsticgoiter and coIWd gmter baDofwhli 
the preoperativu dUgrtosls was todc goiter 
probably showed tbe patboiogical CQa^tion 
as the result of preosedicatkm or b the case 
of cystic goltCT prolongation of the daeaw. 

In conclosion it is to stiea the fsrt 
that whereb tbe bask metabolic readutgi are 
wlthb normal limits b pstleots minlfestiiig 
■NTnptOTOS of iMiotoxicosis, the galactow 
tolerance test wflf be of great aid in coottro 
bg a diagnosa of fajpertByTokfisin- 
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CHRONIC IDIOPATHIC ULCERATIVE COLITIS 
Report of Seven Cases of Patients Operated Upon 
MAURICE KAHN, M D , F A C S , and MAX W BAY, M D , F A C S , Los Angeles, California 

T here is an ill defined but important mulUple arthritis, and eye complications such 
group of patients who present ulcera- as keratitis, intis, and comeal ulcers We 
tion of the large bowel with no recog- have seen a young woman who lost the sight 
nizable causal agent For this condi- of one eye as a result of the disease 
tion there is at present no specific therapy Complications are common 

The disease varies in violence withm wide j Pcrforalion usually leads to death from 
limits Its onset may be sudden, and its generalized pentomtis Abscess and fistula 
seventy so great as to cause death within a formation are fauly frequent Bargen (5) re- 
short time Or its seventy may be less, with ports the madence of perforation as 3 4 per 
few symptoms present, despite decided patho- cent in a total of 647 cases In 10 of 18 cases, 
logical changes The most common and stnk- the perforation was located in the sigmoid 
ing chnical charactenstic is the tendency to Perforation also occurred in the cecum, rec- 
chroniaty with recunent mdd to severe turn, and splenic flejnire Multiple perfora- 
exacerbations McKittnck and Miller, in their tions were found in 2 cases He reports a case of 
analysis of 149 cases, descnbe one case with colojejunogastnc fistula m a case of infantil- 
five separate recurrences in i year, and an- ism He attributes the mfantdism to the onset 
other patient who had 12 years of freedom be- of the disease at an early age with lack of 
tween attacks It is small wonder then that a absorption of vitamins and mineral substances 
wide difference of opmion exists as to the Studies ruled out other known forms of 
relative merits of vanous modes of therapy infantilism 

and as to the results obtained m any particu- 2 has been encountered 

lar tjqie of treatment by all writers McKittnck and Miller report 

The disease tends to mvolve all of the bowel an madence of 5 per cent m them cases 
wall, so that the musculans becomes markedly j Slnctures and narrowing of the lumen 
thickened and the serosa is edematous and occur m cases of long standmg Cattell (10) 
injected The mucosal surface is denuded to reports 2 cases m which complete obliteration 
greater or less degree and heaJmg results m of the lumen occurred at one or more points 
scar, with or without “heaping up” of islands In 4 of his patients stneture formation m the 
of mucosa (to which the term pseudopolyposis rectum was so extensive that a digital exami- 
has been apphed), and m stnetures Healmg nation beyond the anal sphmeter was impos- 
of the muscular coat also results m fibrosis sible We observed the same condition in one 
with loss of muscular tone and narrowing of of our cases 

the lumen of the bowel ^ Psendopolyposis There is some difference 

The disabilities of the disease are senous of opmion as to the relationship of psuedo- 
Some patients suffer recurrmg attacks of fever polyposis to chronic ulcerative cohtis Bareen 

and prostration, others are handicapped by and Comfort (4) report an incidence of 10 ner 

contmuous symptoms, of greater or less sever- cent pseudopolyposis m 693 cases of chrome 
ity, and loss of weight and strength over ulcerative cohtis They state that of everv 
prolonged penods The loss of normally func- cases of multiple polyps of the colon H H 
tionmg mucosa causes faulty absorption, and, at the Mayo Chnic, 4 are on the haT f 
together with loss of food by diarrhea, results chrome ulcerative cohtis Bargen (1) ° 

in nutritional deficiency The infected colon other communication, reported an mriri ^ 
acts as a focus of infection, frequently causing 13 per cent m 200 cases Bancroft believes 

1087 
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that potj-pcflii ma> be a part oj tbt beaDnjj 
proccaa, but Da\-id contend* that it b defi 
rritclj Dot part of the healing procea* Bujen 
(») itate* that the dcvekjpmcot of poI^'ps h 
Doted pfoctoacopwaily b the ootine of pro- 
Jtreasbg as weU as hralbg chronic ukmdtv 
colitia The posaibOlt^ of malignaat deRCDtia 
Uon m IhcM polyp* is a matter for aoioiu 
cemcem. RanVin (ai) report* 35 case* of 
cardooma b i too ca»e* of coUti*, an bet- 
dcBcc of i 3 per cent Bmtt and Barfcn re- 
port an bridence of a $ per cent b Boo case*, 
to coDtrait the} quote the rUdeua of the 
United States Department of Commerce 
which indicate that 0.011 per cent of persons 
die from cardooma of the mteatloe, and those 
of the Mayo CUnb which indicale an bddcnce 
of 0.88 per cent of cardooma of the lai]ge 
bteftuM b aD patient* re^uterbg at the 
Mayo Obk. 

5 *hJ mtsmUnc tkrfim 

ceionleiMlMsnuttpthn Amooftbe 
rarer cconplKatKms which ba\T been reported 
are throcabophkbitis and metenterlc (hiom 
boti* (Cave 13) and oobrdc intojsaaceptKm 
(B*tra s) 

It h (mpottAnt that we coadder two other 
features of tbe <£sea*e natod) it* diSose na 
tore and its tCDdeocy to apontaneous renus- 
sions and exacerbationa. Bargen and Mavo 
(6) report that b 95 per cent of i s«>case»of 
chroiuc ulcerative cotlti* the dbetw* pro c e* s 
began b tbe bwvr portion of the rectum and 
ipread upward to InTolve the remainder of 
tM large bowel. McKlttiich and MlUer re 
port an bvtdvcDCBt of the termbai Drum b 
I 3 per cent of tbeir case* and state that ieg- 
mental coIiUs was rarei} found. Cave and 
Nickel (13) foond the termfaal Qenm appar 
ently b^'ol'.'ed b »s per cent of their cases )et 
oa sabsequent eiaminatioo after Heoatomr 
ooJy 4 case* rtmamed bvolved Cattell (lol 
performed a bop cokatom\ well above tbe 
m\'Dlved portkm of bowel b 3 case* b wUch 
the di*ea*e wa* Ibuted to the ilgtnoid and 
rectom The disease *pretd throash tbe 
cokrttotD) to the pmilmal boweL In one of 
the eitenskm occ u rred wfthb a monlh* 

It 1* known that lesions tna\ aeembgU dear 
up entirdv dlher •pontaneoudy or fotlowfag 
nco»tom> \-et may Wome reaclUated apon- 


taneotalj or with re-establkhment of the 
btestmi] cootbulty Stone (t$) Laher 
Rankb (ai) and Ci\T and Nlid (13) re 
port reactivation of the daeaso fa cajc* b 
which re-estahlahiDcnt of the btestbal cco- 
tbtrftr wa* made foBowmg apparent aoe 
resulting from Qeoitomy b view of tli« re 
porta it U difficult to reconcile the acemlajiy 
cxcenent results reported bj RlenhofF Strana 
and Stone (35, a6) n pleas it be that thdr 
case* had not been folknred for a «nfl 5 dnii 
period before the reporla were pubCriwd. 

Sboce DO ipedfic etloiofjol uctor ba* mr 
been pnnrd a great many differing form* of 
conseiratli'e m^cal therapy ha\e been it 
templed. Because tbe dlseaie>aiba*oeTett]y 
b it* pathoVsgkai findings and the sev^ty of 
ita symptoms sridely c^eriu result* fna 
the use of any given method of treatment 
havT been reported. Several opti iu hn c r^ 
port* have bm puUiihed wh!^ cnaunaad 
comldciatloti. Tbos Crohn and Rnnal 


rnort a Mrle* of 90 cues, 75 of ahidi acre 
folbwtd br an ampfe pert^ Tbrr daia 
that 75 per cent of their cue* «t« cured or 
boproved by pedietl peatu tiooe Mmt of 
thw patient* were b their first i jear* of 
ill&ess. Ekven per czat of thdr cases wen ta 
improved, and 15 per tent died u a rtsoh of 
tbe dbeue Baigen Brown and Rankin (j) 
also report a limflar de g re e of »ucceM with 
medicai managemeoL 
The accepUnce of these stalistlo bnnjs » 
to the cDOousIoQ that roedkaJ thcrapj & fa 
sufficient b about *5 per cent of these cases. 
We concur with lahev Cave, and ot ben, ^ 
the management of thfa diseaae de n i* nd4 dost 
CD-operatHQ be tw ee n the fatembt and ^ 
snrfeon. Sorely no ooe would suggest 
■irghal Ireatroeat be toed before the padent 
h«s been amply treated roedkaDj the ^ 
aponac to such treatment cvaJtaled, 
extent of permanent damage to ^ 
determbed. Ooe most also bear bmiiw^ 
Bocue pallenU with marked palhoto^ 
changes appear to havT few rrmptocB. ^ 
b common with tbe medical 
I he future roar bring o* koowWgr o< 
etiobey of the diienie aod a more 
therap} Bt]t,fof tbepfoenl,Ilfa^'^ 
that the pathology of tbe dfacase b b 
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instances irreparable Mackie m an analysis 
of medical management, states that when ex- 
tensive anatomical changes have occurred it is 
vain to hope for restoration to normal 
Brown (8) urges surgical treatment before the 
ulcerations have become so deep that com- 
plete restoration of the gut to normal function 
IS less probable Cave (12) beheves it unrea- 
sonable to assume that a disease which has 
caused such extensive infiltration in the deeper 
layers of the colonic wall could be reached by 
any known medical procedure 

We believe that surgery finds a definite 
place m two groups of cases, namely, the acute 
fulmmating type, and the chronic intractable 
type, comphcated by sequelae which in them- 
selves are serious conditions 

Strauss, Stone (25), McKittnck and Miller, 
and Cave and Nickel (13), have advocated 
the use of ileostomy in the acute fulminating 
cases before the patient’s condition has been 
too greatly impaired Single-barreled ileos- 
tomy, first advocated by Brown (7), com- 
pletely diverts the fecal current from the 
diseased bowel, and thus gives complete 
physiological rest to the large bowel Striking 
clinical improvement is seen following ileos- 
tomy, yet in most instances the toxemia, 
although temporaril} diminished, persists We 
cannot expect this procedure to be curative, 
notwithstanding contrarj' isolated reports in 
the literature (Stone, 24, 25, Strauss, Ricn- 
hofl) Ileostomy has gamed a reputation for a 
high mortality rate McKittri^ and Miller 
report a rate of 28 per cent in 54 cases 
Kunath reports 83 per cent in 12 cases and 
advocates appendicostomv or cccostomy as 
the procedures of choice, these have resulted 
in a mortalitv of 21 per cent in ig cases Cat- 
tcll (11) reports a mortalitv of 22 per cent, and 
Cave and Nickel (13) report a mortality of 
4S per cent in ii emergenej ileostomies and 
of 11 per cent in 19 elective ileostomies 
Bargen, Brown and Rankin (3) report a 66 
per cent mortalite in 9 emergenej ileostomies 
and of 50 per cent m 82 elective ileostomies, 30 
per cent of which were immediate, and 20 per 
cent late It is possible that the rapid and 
excessue loss of fluids immediateh following 
surgere is a factor in producing mortalitx , but 
the more likeh reason for mortahtj in mam 


mstances is that surgical aid is invoked too 
late Cave and Nickel (13) no longer advocate 
ileostom}’’ m the presence of massive hemor- 
rhage They believe that vitarmns K and C 
are competent to control the bleeding and 
that surgery m these cases almost always re- 
sults fatdly 

We urge surgery m the chronic intractable 
type, in cases constantly handicapped by 
chronic symptoms, in caises presenting pro- 
gressive extension of the pathological changes, 
m cases showing penods of activity and remis- 
sion ivith extension of patholog}^ , and in those 
comphcated by the sequelae previously 
discussed 

There are a number of surgical procedures 
which we need to discuss bnefly 

Appendicostomy and cecostomy have been 
advocated chiefly for the doubtful value of 
irrigation These procedures fail to divert the 
fecal current completely and are inadequate 

Colostomy, with distal partial colectomy, is 
applicable only to cases of segmental colitis, 
which have been estimated to constitute onh 
10 per cent of the whole A colostomy is more 
desirable than an ileostomj but is verj^ rarely 
indicated 

Ileosigmoidostomy, wnth or without proxi- 
mal subtotal colectomy, has been enthusias- 
tically advocated, but we must bear in mind 
that 95 per cent of cases begin with rectal 
involvement, and that apparently healed le- 
sions may become reactivated w'lth re-estab- 
lishment of continuity Our expenence wuth a 
recent case w^hich wall be described, and wnth 
another patient treated elsewhere, who retains 
active lesions m the remainmg bowel with 
multiple fistulas and widespread arthritis, and 
w'ho has lost the sight of one eve, convnnces us 
that this procedure is verv' limited in its 
applicabihty 

Total colectomx we behexe to be logical be- 
cause it completel} disposes of the diseased 
bowel, results m no permanent damage to the 
patient, and is attended xxnth a reasonable 
mortalitv 

Cattell (ii) has reported 24 total colec- 
tomies with 3 deaths, Rankin (21, 22), 7 total 
with no deaths, 4 subtotal with i death, Cax e 
(12) 3 total and 3 subtotal with no deaths, 
McKittnck and Miller 2 total and 8 subtotal 
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with 1 death. The aggrtfate toUli 51 
with 5 deaths or a rate of tpproinnatrfv 10 
per cent. \\ e reiUie that the combmed gnnqi 
represents a small series from which to draw ei 
tensive ctmduskmi but, granted proper man 
agement ft seems that mortahty ittould be 
wl thin reason able limits for th Is tj-pe of surgery 

The operation should be done m mnlUfie 
stages. W e will Dot attempt to desoibe In de- 
tail all of the steps. The first stage of the 
operation entails ueostomy the second, sub- 
total colectomy from t^ tcrmfnaJ Unun 
around to the lower sigmoid the omentum 
being preserved On occasion It ma> be neoa- 
sarj to conduct two stages for this porOon of 
the procedure, as we found in ooe of our 
The third stage consliU of combined abdonuDo- 
pcrmeal or posterior reaectfcm of the remafu 
ingsigmoid and rectum. 

Difierent forms of Deostamv technique have 
been described bv Brown (7) Rarddn (n) 
ilacGtdre Cittd/fri) Ca^'candVictdfij) 
and Stone (jfi) These \wit from an Qeo*tom\ 
combined mth appendkostom) to iomlajata 
tioQ of the tennmal stocna In the fthrvgntn«i 
wall 14 a mucous fijtola. e prefer the dogle 
barr el ed or end Qeo«tom> turning the dbtBl 
hmb in and dropping It M e are not unmind- 
fol of the warning voiced by some, that ttric 
ture in the distal bowel ml^t result In opening 
of the closed fleiun. We have so far left the 
damp on the proximal Umb for r6 to 4B 
boun. ReccnlJ) immediate tube draIoa« has 
been advls^ b) maaj V\ e have deooed to 
adopt this proc^ure in the future We do no 
exploretioa of the abdomen at the time of 
performing llcoitom) since little Infonnauoo 
can be gamed and trauma might complete an 
hnpetHlbg perforation. The complicatioas of 
ileostomy lure been completei> deserfbed by 
Care and \lckel fij) Heeding from muooas 
membrane pjrolapse retrodioo narrowing of 
stoma, secondarj openings pmnmal to tbo 
stoma, intestinal obstruction, proaounerd col 
doe to km of sodium chfonde ffom sud 
den and rapid e}cctk>a of fluid from the stoma. 
We try to guard against prolapse br faUiriug 
the n>eienter> to the anterior peritoneum, but 
cocotmtered this .complication in one case 

Ileostois) may on occasion be an emergencT 
procedure The succredinf sUges need aevtr 


be done fa haste. Sufficient time mart clsfwc 
foUowfag neostom> to permit water balince to 
be re-estiHtshed and general Impfcn-emcnt of 
the patient s condition A minimum of 5 to 8 
weeks has been ad\-ised WTilttaker s obsena 
tlons on Deostom> Indicate that water and 
mineril balance begin to be csubhsbcd at the 
end of I month, and that average weight and 
strength are regained In about 3 months, ^e 
waited aK \Tan on our first patient because 
repeated acute exacerbations with maulre 
bonorrhagts, predaded earlier Intervention. 

V\e performed the lecood stage fa two pro- 
cedures on our second patient because she had 
previously suffered a p^oralioo at the iplcnk 
dciurt with abscesa fomutioG In the ^ of 
these we resected to the splenic flexure In the 
secDod we resected to the lower skmoiil 

lie behcie that at least i moom sbouid be 
aOowed between the secood and thfid stages 
for proper pseparatkm of the patient Cave 
(fs) aditicates a period of s to 6 mooths. 

(Sir surgical expenetice is based oq 7 pa 
dents operated iqxxi 9 OeostoenKs wfthrat 
further surg er ) 4 total coledoates, and i 
ileosigiiK4do5lo(sy with resecticiii of the 
{minimal colon. 

The compbcalicins encounUitd were u 

foDows (i) prolanae of Deostomy fa I of tbe 5 

Qeostom^ which necoaitated turgteal cor 
recUon (s) partial dehiscence of the wouad 
foOerring the second stage operatioo fa i of 
the 4 total colectomies (3) dehiscence of tic 
Wound with fecal fistula followfag resecliai of 
the proximal colon fa the patient on aboai sa 
fleoognxildostoTni was done (4) coo^trfv 
diifonctfaning Dcurogenic bladder foUomig 
the third stage fa the first total colectcan) 
performed, 

Shxx then. Dr h A. Kutxmsim, of 0^ 
uiologic department, has iastiloted 
drainage on all of mir cases immcdatel) alift 
operawQ and has been soccestful fa obnatmi 
serious bladder (hsUirbonce 

Vanagemeot of the fleostomlcs has 
seated some dif&cultics. It has bea 
that when colectoinv has been complete 
terminal Deum has taken on the f ancti« 
the large bowd with absorption 
•ohdffication of the stool resalth^ fa 
frequent ino%'eroents. Dr WUham 
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of our resident staff, made some interest- 
ing observations mdependent of the i\ork of 
WTiittaker previously mentioned He found 
the intestinal passage time to be about 4 
hours Protein in the form of meat and starch 
in the form of potato r\erc readily digested 
Leafy ^egctables, and those wnth distinct 
membranes such as peas and com, left con- 
siderable residue Seeds nerc, of course, not 
digested There w as no significant effect from 
var}ing the water intake Milk resulted in a 
more acid, more liquid stool Dr Bachrach 
suggests tlie following dietan regulations 
(1) No restnction of amount, but food to be 
taken at conventional meal times, (2) meat 
and potatoes as desired, (3) moderate amounts 
of nonleah, nonmembranous ^cgetables, (4) 
daih intake of strained orange juice, (5) \nta- 
min supplements mas be added B) apph ing 
tlicse nilcs our patients base been able to 
restrict the mosements to three or four in 24 
hours One of the patients has been able to 
dispense with tlie wearing of a bag on most 
occasions 

Whittaker, in his observations on the hu 
man being following colectomc or colonic 
exclusion with vleostomx, has demonstrated 
Uiat there are few temporan and no pemia- 
neiit effect'' on mineral metaboli'^m, no change 
in the motor actnitc of the small intestine 
"ome pin --lological dilatation of the terminal 
ilium, and that in 3 month'' patienLs ma\ re- 
gun a\ erase weight and strengtli 

Our reaiults in the 4 totalle colcctomized 
patients ha\e been \cn gratifeing to the 


patients who express enthusiasm over the 
results and are not at all unhapp} wath their 
ileostomies 

REPORT OF CASES 

Case I ER, female Illness began in 1925 at the 
age of 20, with bloodv diarrhea which lasted 5 weeks 
In 1930 she had an attack which lasted 2 months 
In Januarj , 1034, she had an attack of influenza, and 
I month later developed bloodv diarrhea which con- 
tinued until her admission to the hospital on Mav 
18, 1934 For I month previous to the hospital ad- 
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Fig 4 Diagram of section of colon reveals complete loss of normal mucosa \i ith scarring Some 
survivmg islands of mucosa appear to be proliferative, producing pseudopolyposis Case 4, E P 


had an exploratory laparotomy and appendectomy 
in 1933 In 1934, a cecostomy was done elsewhere 
She improved for 1 year and again developed cramps, 
bloodv diarrhea, and arthritis of moderate seventy, 
w ith periods of remission She had been cared for by a 
great many physicians in this community We saw 
her in 1936 and performed an ileostomy in March of 
that year Her st mptoms and general condition im- 
proved She gamed some weight, but her arthritis 
continued to be bothersome, and she began to have 
more purulent and bloody drainage from the bowel, 
in addition to a good deal of abdominal pain In the 
spring of 1937 she was sent into the hospital and was 
being prepared for colectomy, when she developed a 
most acute exacerbation, having massive hemor- 
rhages from the bowel and much pus She was 
treated conservatively She tv eighed 80 pounds when 
she left the hospital Her normal weight had been 
about 130 pounds During the illness she had 
weighed on the average 95 to 100 pounds She im- 
proved and gained weight but continued to pass pus 
and blood by rectum 

On July 26, 1938, first stage colectomy was done, 
the bowel being resected to the sigmoid One month 
later, on August 25, 1938, the abdominopenneal re- 
section was done This patient developed the blad- 
der difficulty previously mentioned It has been con- 
siderably improved under treatment It is now 28 
months since the completion of colectomy The 
patient feels extremely well She has had to restnct 
her diet because she now weighs 146 pounds, 
which IS approximately 16 pounds over her pre- 
vious normal weight The ileostomj is satisfactorily 
controlled 

The specimen revealed marked thickening of the 
wall with narrowing of the lumen (Fig i) The 
mucous membrane appeared to be almost completely 
absent and there was some active ulceration in the 
remaining mucosa The microscopic sections re- 
vealed severe chronic inflammatory change, with 
ulceration of the mucosa and hypertrophy and 
fibrosis of the muscularis (Fig 2) 


This patient had had repeated exacerba- 
tions and remissions for 14 years before 
ileostomy The most severe exacerbation 
occurred i year after ileostomy was performed, 
and at the completion of total colectomy, 2 
years after ileostomy, active ulceration was 
found in the specimens She remarried 2 
months ago 

Case 4 E P , female Illness began m 1929 at the 
age of 21 years, characterized by severe bloody 
diarrhea She had rather frequent attacks of mode- 
rate seventy In 1931 she was debvered by cesarean 
section and shortly developed a right tubo ovarian 
abscess which necessitated surgery Although the 
colitis was particularly bothersome during the preg- 
nancy, there appeared to be a remission until the 
next pregnancy in 1933, when she was again de- 
livered by section The cobtis was moderately active 
during this pregnancy In 1936 she suffered a severe 
attack which necessitated hospitalization This was 
the fourth severe attack The illness continued mild 
until July, 1938, when she developed pain in the left 
loin and flank accompanied by high fever This sub 
sided after several weeks Subsequent x-ray study 
revealed narrowing below the splenic flexure with 
penetration at this point (Fig 3) The evidence of 
obstruction with cramps accompanied by visible 
penstalsis became more marked and for a matter of 2 
weeks the patient was in great distress In Septem- 
ber she developed a diarrhea, having about 6 or 8 
watery stools dady, and she became nauseated She 
was admitted to the Hospital m October but con- 
tinued to lose ground, her weight dropping from a 
normal of no pounds to 65 pounds, a loss of 45 
pounds in a period of 3 months The hemoglobin 
dropped to 50 per cent, red blood cells, 3 6 million 
Two whole blood transfusions were given and deos 
tomy was done on November 10, 1938 She im- 
proved gradually following this procedure. In 
Januarj, 1939, an abscess surrounding the splenic 
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Fig 7 Above, descending colon to line of resection 
Below, ascending colon nith cecum and attached terminal 
ileum and appendix reveal the longitudmal furrows which 
extended practically the full length of the bowel These 
furrows were occupied by hemormagic membranes which. 


when scraped away, revealed the presence of shallow 
almost contmuous erosions The distal 7 centimeters of 
bowel appeared to be relatively normal except for the ex- 
tension of one of the hnear furrows clear to the hne of re 
section Case 6, P C 


3 y^ears After a month’s conservative care, an 
ileostomy was performed in September, 1934 She 
had no severe exacerbations from this time on, except 
for a mild one in 1936, when she developed a peri- 
rectal abscess which was drained She gamed 30 
pounds of weight and felt well, but despite the ap 
parent reimssion she continued to pass blood and 
mucus and had low er abdominal cramping pain on 
frequent occasions 

On September 12, 1939, first stage colectomy was 
done, resection bemg earned to the lower sigmoid 
Within several days, an unusual local heat wave, 
with a maximum temperature of 107 degrees F , 
took place, which lasted for i week The loss of 
chlorides was mcreased due to vomiting Partial 
dehiscence of the wound occurred The blood chem- 
istry was corrected and repair was not necessary 
Three months later, on December 7, 1939, an ab- 
dommopenneal resection w as done It is now i year 
since the completion of the operation The patient 
feels very well She weighs 116 pounds which is 
about 5 pounds above the previous normal The 
ileostomy is satisfactordy controlled 

The specimens showed diffuse marked narrowing 
of the lumen particularly in the sigmoid where the 
closed scissors were admitted with difficulty, being 
about 2 centimeters in diameter at the widest pomt. 
There was some thickening of the wall as well as in- 
creased firmness There was atrophy of the mucous 


membrane m many areas which appeared to be the 
result of healed ulcers with scarred bases The mu- 
cosa was represented in a few areas by a few ridges 
of ghstening hemorrhagic rugae, and elsewhere it 
consisted of hemorrhagic and hyperemic to gray 
granulation In the first specimen, 6 centimeters of 
the bowel showed scattered active ulcers with hemor- 
rhagic borders, the largest bemg about i centimeter 
m diameter There were no areas of polyposis or 
mahgnancy seen 

Microscopic sections showed virtually complete 
absence of the mucous membrane which appeared to 
be replaced by granulation tissue which blended with 
thickened submucosa There was connective tissue 
proliferation m the submucosa and streaking through 
the muscle fibers There was mfiltration of lympho- 
cytes, plasma cells, and eosmophiles, through all 
layers, being indicative of chronic inflammatory 
reaction 

This patient had repeated exacerbations of 
varjnng seventy for 3 years previous to ileos- 
tomy FoUowmg this procedure she appeared 
to enjoy reasonably good health but continued 
to pass blood and mucus rectally Progressive 
pathological change contmued m the bowel 
despite the ileostomy 
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tion of the bowel being more normal in appearance 
except for the extension of one of the linear furrows 
in an hemorrhagic erosive manner, clear to the line of 
resection Microscopic sections (Fig 8) of the rela- 
tively unmvolved portion of bowel revealed mamly 
acute inflammation with some chronic change, but 
without involvement of the muscularis or definite 
ulceration Sections of the involved area revealed 
involvement through the whole thickness of the wall 

This case clearly demonstrates the difficulty 
of ascertairung the extent of involvement by 
means of the gross, outward appearance of the 
bowel and x-ray exammation It further 
demonstrates the importance of proper nutri- 
tion and the difficulties one encounters in the 
postoperative management We feel that the 
condition of the bowel contributed to the 
failure of heahng It now appears that the 
ileosigmoidostomy was ill-advised, since this 
was not a case of limited colitis 

Case 7 C W , male Illness began m January, 
1939, at the age of 39 years, characterized by bloody 
diarrhea with 8 to 10 movements dadv, nausea, 
vomitmg, and diffuse abdominal pain He lost 60 
pounds during the course of i month, the previous 
normal having been about 120 pounds He was 
given six blood transfusions Ileostomy was per- 
formed elsewhere m February, 1939 He improved 
remarkably, regaining 35 pounds during the follow- 
ing s months He was first seen in our out patient 
department in June, 1939 His weight was ri8 
pounds and he nas having only 3 to 4 rectal pas- 
sages of pus and mucus daily He was placed on an 
ample medical regimen In Februar)', 1940, he had a 
mild exacerbation characterized by fever and by ab- 
dominal cramps and bloody rectal movements His 
eight dropped from 114 pounds to 99 pounds He 
vas admitted to the hospital on September 27, 1940 
Sigmoidoscopic examination revealed acti\ e inflam- 
mation in the lowermost 8 inches of boiiel He was 
given sulfathiazol and improved On November i, 
1940, a subtotal colectomy was performed, resection 
extending from the deum to the rectosigmoid His 
postoperative reaction was excellent aside from a 
moderate degree of shock which responded ade- 
quately following transfusion Combined abdomino- 
perineal resection was carried out on December 6, 
1940 There was slight postoperative reaction The 
abdominal wound is healed and the posterior wound 
granulating nicely The ileostomy drainage has 
noticeably thickened He now weighs 90 pounds 
The specimens revealed a hemorrhagic appear- 
ance of the serosa and roughened hemorrhagic 
mucosa with numerous bleeding points and many 


small ulcerated areas throughout, including the anal 
canaL The ulcerations involved the full thickness of 
mucosa and submucosa and a portion of the muscu- 
laris The lumen as a whole was narrowed Micro- 
scopic exammation revealed evidences of acute and 
chronic inflammation 

Ileostomy no doubt was instrumental m 
saxung this man’s life It has not, however, 
prevented progression of the pathological 
changes 

CONCLUSION 

Surgery finds a place m the treatment of 
chronic idiopathic ulcerative colitis because of 
the serious complications of the disease Total 
colectomy is logical because it completely 
eradicates the pathology It is attended by a 
reasonable mortahty 
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PALE EPITHELIUM IN THE MAMMAR1 GLAND AND 
ITS EXPERIMENTAL PRODUCTION IN THE 
RHESUS MONKEI 
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taiora either at autcfwy or at cferatloe lor mwular hyTioduusaUe, and BnaSy rteJnS} 
■aiioto t>-pea of namaarr tnortndltv loealed TV abondsiil pak lytcfiasD itains a 

la a recent atody of the effects ot fatenae and faint pfaimthensfa and relkrr with van Gt«e> 
proloQged etcrogeuk ctlmktba on the rbeana atatn. It it osoaDy haaogcneoo and dear soeDe- 
tnnihey (Hartman Ceachidaer and ^peut tlmei falntlv fraAolnr in appearance, and oen 


donaSv cmiiP dear ncmlea. 

In ijmcribr:^ the tpflhdkl dangei fa efanoe 
cwlc mastitis fa ipot Paul called atuaitija m 
taee«tieartan«iBent of tV ‘Tont-ccDed rath* 
hum ' aisd the btneystk growth fmnjenuy de 
rived Itmd h. The description of atrpial 


of the mnstmary flaita te^ 

NcaM changes airnBar to tboae described and 
pictured aa arrpuai epftbcQtua or bissn Z/Oen 
These obeeriatl^ are reamJed here ta detail, fa 
the bope that they may thruir new U^t crpoa so 
ohscart subject 

This at^-plcal epilbeBum was recognised aa a ejntfaeEmn bv Boot fa 1904 Ukrtriie cnocerned 
cortttilueni of pathological breatts kjeg before ft ftadi with the larje pole Enfag tauMDaiy 
was sp c cih eally cDeotiooed and denenVd fa tba oiti. Subsequent stadka have eophasbrd tie 
literattire if ooe tony Jodn from the dravliigt cystic afraagtmept of the fpfthclfam fa ttpan 
accompanying some «rf toe eariy artlcks on where these ceQs are foond. Krompeeber ft? j) 
duonic cystic mastitis (Leser 1SS8 SaaK, 1*97 foaod jmk cphbeDsl cysts fa sr of *91 maero^ 
lUiloff 1900 Ttetse, 900) In igoo TNohkecker tumors wbJdi be atmlkd. Semb (y?) I®* 
a student of Bont, detrh dtstowabhed between described cvfta lined with pak epJtbe&m s^ 
the Bonml darkly cobfSdal ceOs of the constant ftnture fa all cases of fibrwdeooaiit'™ 

mammary glaod and Ibc tall pale ccDs with ev’stka, where they usoaify occur fn farge 
xw-nkr tradei which were teen tfafag dfSerent hers and are more freqocnt than cysti Ihwdjj^ 
parts of the some cyst, rial, fa the foOmrinif ordinary mammary epithelfam. Mort tert^ 
year desofbed epitVlkl chanM m dmmic cy-sUc Dawsoo (193 1 has suted that u 0 

raistilb wh«± bore certain pcInU of resembfanct. of the evtt mav varv snthJn wide hmtts, » » 
Bat It was not until 19C4 that Bont ckarfr called oases m which pale epitheihan occot t n u* 
altentKjo to these targe pofc ceUi Ifafaf ntsmoiatT breast It lines a definlteiy cystic stntrture ty 
cysts and named them e/y^rsche the anttOeit pak structures ^Ttspp«^ 

tVv were farther slndkd by vno Saar who fa larger than twcrnal maminary acfal Cbe«w^ 
1007 pomted cut their simllaritv to sweat gland Cntkr ( 931) have attribated to lh(« 
cpiibeiimD Since then thev have been varioosfj an unportaat rfile fa tV r«5J* 

^ evsta, whme fcnmalfco ther described as 
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iithelial hyperplasia) is a slight elongaUon of the cells In 
e next state they become more cuboidal in shape and 
esent a very dehcate charactenstic appearance The 
sential characteristic of these cells is their pallor and they 
e descnbed by some authors as ‘pale cells ’ The nuclei 
e round, hypochromatic, and centrally situated The 
rtoplasm IS homogeneous and perfectly clear In the next 
age these palhd cells mcrease m number to form two or 
tree rows from which columns of three or four cells may 
>rmg and project into the lumen It is from the upper 
;lls of these columns as well as from the mner layers hnmg 
le acini that desquamabon occurs This process and the 
lUecUon of fimd distend the aani, formmg small cysts 
s the condition advances the walls which separate the 
eighbonne acmi disappear and a composite cyst is thus 
irmed These early states result m the later formation of 
le large cysts in the breast These cysts are the 

ilue-dome cysts’ of Bloodgood ” 

Although occurring predominantly m areas of 
ystic disease, small caxnties hned with pale epi- 
hehum have been observed also m association 
^ith sohd ma mm ary tumors Thus Krompecher 
eported 12 cases of pale epithelial cysts occurring 
nth fibroadenomas among his previously men- 
loned 292 breast tumors, and Semb found 14 
lUch cysts among 100 cases of fibroadenoma 

Pale epithelial cysts are most commonly met 
nth m the fourth and fifth decades, at which ages 
he vanous forms of chronic cystic mastitis are 
nost prevalent However Kudp (1921) has re- 
Dorted such cysts m a 14 year old girl who died 
)f pulmonary tuberculosis before puberty, and 
Dheatle and Cutler have stated that rarely mam- 
aary structures that resemble sweat glands can 
le found even m the breasts of infants at birth 
In adults pale epithelium seems limited to the 
Eemale m its distnbution Dawson has denied its 
accurrence m male mammary glands, as has Semb 
The latter, however, has descnbed true sweat 
gland cysts in the male, closely resembhng the 
epithehal hnmg of fibroadenomatosis m the female 
breast 


ORIGIN OF PARE EPITHELIUil 

The ongin of pale epithelial structures m the 
mammary gland has been accorded vanous mter- 
pretations by different authors These mterpreta- 
tions may be classified broadly into two groups 
first, that the pale structures represent sweat 
gland epithehum, and second, that they are de- 
nved from true mammary epithelium 
The mammary glands have long been regarded 
as modified sweat glands (Benda, 1894) tVhen 
von Saar called attention to the histological simi- 
larity between the pale epithehum of the mam- 
mary glands and that of the sweat glands, he 
regarded this as further evidence for the phylo- 
genetic development of the mammary glands 
from the sw eat glands of the skm Creighton, m 


1902, wrote a detailed account of his extensive 
studies of the sweat glands of ma mm als and 
emphasized their relation to mammary develop- 
ment He believed that tubular glands with the 
structure of sweat glands were very commonly 
found m normal breasts as developmental 
anomahes and that they represented a reversion 
to a lower type of mammary gland Similar 
views concemmg the histogenesis of pale epithe- 
lium have been expressed by Kura (1909), who 
compared it phylogenetically with sweat gland 
epithehum, and by Krompecher (1913, 1916) 
The latter author regarded pale cysts as sweat 
gland cysts and viewed their occurrence m the 
mammary gland as a manifestation of reversion 
A larger group of authors has vigorously op- 
posed the behef that pale epithehal structures are 
aberrant sweat glands Tiie entire subject has 
been reviewed by Dawson (1932) who concluded 
that pale epithehum m the breast is denved from 
normal mammary tissue (ductile or acinar) Her 
study of sections of mammary glands at various 
stages of development gave no support to the 
view that sweat glands are normally mcluded in 
the breast Cheatle and Cutler reported similar 
observations m 1931 and stated that whenever 
sweat glands resembling mammary structures 
were encountered they have always been in the 
extramammary subcutaneous tissue and not in 
the gland itself These authors never failed to 
trace a direct anatormcal contmmty between the 
pale structures and the mammary ducts ‘ Dawson 
observed pale cells and normal mammary epithe- 
lium mergmg directly mto each other m the same 
cystic acmus or duct, and m so domg confirmed 
the earher observations of Wohlsecker, Semb, 
Delbet and Mendaro, and Kudji This was mter- 
preted as a strong argument for the mammary 
ongm of the pale cells Krompecher, in 1924, also 
described both normal and pale epithehum con- 
tiguously hnmg the walls of mammary ducts and 
cysts, sometimes with almost imperceptible 
transitions between the two types of tissue These 
observations prompted a revision of his previously 
pubhshed views concermng the histogenesis of 
pale epithehum, which he now regarded as de- 
nved from normal mammary structures Other 
authors who concluded that the pale epithehum 
arose from the acmi and small ducts of the mature 
breast include Berka, Prym, and McFarland 
There is general accord among those authors 
who would denve pale epithehum from true mam- 
mary elements, concerning the processes by which 
the changes occur Dawson attnbutes the altera- 


-VI i. - \ 13 ' . .L I . , panes unea 'mib pale epUheliuin 
whl^ empt^ into intralobular lacteal ducts of the normal breast 
but he regarded the former as sweat tlands 


PALE EPITHELIUM IN THE MAMMARY GLAND AND 
ITS EXPERIMENTAL PRODUCTION IN THE 
RHESUS MONREY 

H^ROI-D SHEERT MD BjBiBcct 

AMONG the \ait number oJ lutbon nbo refmed to In the Utmture m b/tsu ZdUt 
/\ contrihated t tbe palhofcgy of “Unoidentd t^UhdiuM ctUnla c/ffim” (DH- 

the human breat 1 few baxThtoMied bet and Mendaro) « (Pnin) 

A. X ibe^vti in wUin cri\» ncnlimca mi £^W»rt and lrf7< mf« Ehiif 
coewnterrd In the mammarj gland, rrraarlaMe Utm (Aikanaiv) 

becaw of tbrir pallor after fUmio* Offinfen* Tbe dmhqnjtabj cytoksfcal fealum of thre 
' f the origin, btojopcal and ^ an ibdi dze and the rtatolnj woWe* and 

laim. 'Ite ccQj a 


nractual tapoctance of tbeae atypical ceDa hn\-e bomocrodtr of their cytcplaam. loc ceuj trr 
been conflictiiijf and afanoat aa numerom at the coboual to cjdindnc in thape wTwt nay uadrf 
aathoiavbo have written about ibenL Attempt* aome cnadltJ^ apl*" rioogtted. Tbdr dzr 
at clanh^ tbeac probJem* have been bajed upon rarfea Iroin two to foor that of tbe noraal 
the ttuoy of pnthoiogfcal human breoft ttKoe ob- mamman eplthcUnnu The nudd ajt rooDd, 
tamed citb® at autopt\ or at operatwo for veaJcnlar h57*xhroinatic, tod tunaDy ftntjall 
Nufetit t>7« of mamma rr roorbWiitY located. Tbe abundant pale evtophtm ttaha > 

Id 4 recent tUtdv of the efiecu of fnlettae and faint plnJt with ensin and yTllow « Ith ran Cnan t 
prolonged eatrogenlc tthmilatioa on the rbeaot ttaln. It b usoally bociocrneotd and dear Mnne 
mookry (Hart map, Geadikkrter and Soeert tlnwi (alatlv ronniit in ippcuance, a»l oca 
194 ) mmrratloe of the manuuary gkra re- tlonaHv ceatami «™ll drai vaeuoleL 
oM changes tlmflaf to those d eia i be d and In the epithelkl channs In dinde 

l^ored u ttvpical epfthehnia or kUtu ZtOtn cj-stk loutitb h root f^al attmtiao to 
Tbese observabcBs are te curd e d here m detaQ, b tne n^tk amneoml ol the lM9<e{kd nftbe 
the hope that the^ may throw new light upon an bum and the mUarystJC growth fmmenUy de 
baoire nbiect. rived from It The desoiplioQ of uiytkil 

Tba at^■I■cal crnlbchum wa* reengnbrd as a epltbdmm In Borst hi 904 UhnrW ciacmed 
CDQStitucnl of patnatofkal breuU long before It lOKlf with tbe large pole crib lining maromajy 
was tpeaficall} mentlsied and described to (be owta. Sobseqaent itudlcf hare onphasued (be 
Lteratnre U ocse ma) }udge from the diawliigB cyslJc anangement of tbe epilhelhim in regfces 
accompanx-ing some of lie earty articles 00 where these crib are found. Krompeeber ( 913) 
chrotuc cyiUc mastitis (Lescr 8S3 Saiae 1897 found pole qJthriial cjiti in ar (rf »9r 
Rolofi 1900 Tietxc 1900) In 1900 Uohbecker tumors *birt be studied. Seuib ( paJ) bai 
a student of Borit deiri> dbtfnjruished between described cyau lined with pale epithehua s^ 
the normal darkly staining cuboidal celb of the coostant fature in tH csies of fibnadcncc ato^ 
mammary gland tod the taH pale cells with cystica where they usually occur In 
esicular nudd wbicb were seen Iming cUffertBl bejs and are mete fieqnetit than Gncd wM 
pert* of the mux Paul, far ibe foflowinj ocdinaiy mammary epithelmm. Moce 

year described eprtlwllal changes in chraojc cyslk Dnwioo ( 931) has stated that 
mastitis which bote certain po&iU of rescmbfctncr of tbe cyst m3> vary within wide^tett, ta 1 
Bot it was not until 1904 that Borst dearly called ca*es in which pale epfthrihnn occurs ■ iw 
attentjcn to these biie pale crib Unhtg nummarr brenat k lines a definitely cystic ttia-i mc, ^ 
cysts and named them atyfUdu EfiiUht.' tbe smallest pale stioctures ^ys sfl^a^ 
Tbev were farther studwd by tm who In biger than nonnsl mammarr adnl- 
1007 pointed out their limllarTty to sweat gland Cutler (ipj ) hare attf^ted 

is:^‘'w*55ss Ssagit! 
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epithelial hj-perplasia) is a slight elongation of the cells In 
t£e neit state they become more cuboidal m shape and 
present a \ery dehcate characteristic appearance The 
essential charactensbc of these cells is their pallor and they 
are descnbed by some authors as ‘pale cells ’ The nuclei 
are round, hTOOchromatic, and centrally situated The 
cytoplasm is homogeneous and perfectlj dear In the next 
stage these palhd cells increase m number to form tn o or 
three rona from which columns of three or four cells maj 
spnng and project into the lumen It is from the upper 
cells of these columns as w eU as from the inner laj crs lining 
the aani that desquamation occurs This process and the 
collection of fluid distend the aani, forming small cysts 
As the condition adrances the walls which separate the 
ncighbonng acmi disappear and a composite cyst is thus 
formed These early states result in the later formation of 
the large cjats in the breast These cysts arc the 
‘blue-dome cysts’ of Bloodgood ” 

Although occurring predominantly m areas of 
cystic disease, small cavities lined with pale epi- 
thehum have been obsen'ed also in association 
with sohd mammary tumors Thus Krompecher 
reported 12 cases of pale epithebal cysts occurnng 
with fibroadenomas among his previously men- 
tioned 292 breast tumors, and Semb found 14 
such cysts among 100 cases of fibroadenoma 

Pale epithelial cysts are most commonly met 
with in the fourth and fifth decades, at which ages 
the various forms of chronic cystic mastitis are 
most prevalent How'ever Kudji (1921) has re- 
ported such cysts m a 14 year old girl who died 
of pulmonary tuberculosis before puberU, and 
Cheatle and Cutler have stated that rarely mam- 
mary structures that resemble sweat glands can 
be found even in the breasts of mfants at birth 
In adults pale epithelium seems limited to the 
female m its distnbution Dawson has denied its 
occurrence in male mammary glands, as has Semb 
The latter, however, has described true sweat 
gland cysts in the male, closely resemblmg the 
epithehal hnmg of fibroadenomatosis m the female 
breast 


ORIGIN or PALE EPITHELIUM 

The ongm of pale epithehal structures in the 
mammary gland has been accorded vanous inter- 
pretations by different authors These interpreta- 
tions may be classified broadly into two groups 
first, that the pale structures represent sweat 
gland epithehum, and second, that they are de- 
nved from true mammary epithehum 
The mammary glands have long been regarded 
as modified sweat glands (Benda, 1894) When 
von Saar called attention to the histological suni- 
lanty between the pale epithehum of the mam- 
mary glands and that of the sweat glands, he 
regarded this as further evidence for the phylo- 
genetic development of the mammary glands 
from the sweat glands of the skm Creighton, m 


1902, wTote a detailed account of his extensive 
studies of the sweat glands of mammals and 
emphasized their relation to mammary develop- 
ment He believed that tubular glands with the 
structure of sweat glands were very commonly 
found in normal breasts as developmental 
anomalies and that they represented a reversion 
to a lower tjpe of mammary gland Similar 
views concerning the histogenesis of pale epithe- 
lium have been expressed by Kuru (1909), who 
compared it phjdogenetically with sweat gland 
epithehum, and by Krompecher (1913, 1916) 
The latter author regarded pale cysts as sweat 
gland cysts and viewed their occurrence m the 
mammarj”^ gland as a manifestation of reversion 
A larger group of authors has vigorously op- 
posed the belief that pale epithehal structures are 
aberrant sweat glands The entire subject has 
been review'ed by Daw'son (1932) who concluded 
that pale epithehum in the breast is denved from 
normal mammary tissue (ductile or acinar) Her 
study of sections of mammary glands at vanous 
stages of development gave no support to the 
view that sweat glands are normally included in 
the breast Cheatle and Cutler reported similar 
observations in 1931 and stated that whenever 
sweat glands resembling mammary structures 
were encountered they have always been in the 
extramammary subcutaneous tissue and not in 
the gland itself These authors never failed to 
trace a direct anatomical continuity between the 
pale structures and the mammarji ducts * Dawson 
observed pale cells and normal mammary epithe- 
lium merging directly into each other m the same 
cystic acinus or duct, and m so doing confirmed 
the earher observations of Wohlsecker, Semb, 
Delbet and Mendaro, and Kudji This was mter- 
preted as a strong argument for the ma mm ary 
origin of the pale cells Krompecher, in 1924, also 
descnbed both normal and pale epithehum con- 
tiguously lining the walls of mammarj^ ducts and 
cysts, sometimes with almost imperceptible 
transitions betw een the two types of tissue These 
observations prompted a revision of his previously 
pubhshed views concermng the histogenesis of 
pale epithehum, which he now regarded as de- 
rived from normal mammary structures Other 
authors who concluded that the pale epithehum 
arose from the acim and small ducts of the mature 
breast mclude Berka, Prym, and McFarland 
There is general accord among those authors 
who would denve pale epithehum from true mam- 
mary elements, concermng the processes by which 
the changes occur Dawson attnbutes the altera- 
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ikxts In EDOrriholog^ aod affinJlfe* to de- 

gtittiatfve mango which occur folkurtai; uslC' 

cedent MtrnolatiaD of the q^ithcham. She found 
pole ep 5 tbebal cyiu peedomlnanth u>ocktrd 
«itli the giandanj fajvolatloo of the menopoose. 
Tbta ibe imrded the pule change u cvfdoice of 
receding epithelial act! tapCT>‘e&iao on ibe 
proUfciatfve mio of the oarraa] epfthelhun. 
BeA* had cxprcned a •omemhal annlbr rlew In 
1911 Thk author apjmenllv found pale enthe 
liutn only In the breuU of wocnen a bo bad ooroe 
children, and ctncklmd sudi Uibk a result of 
locamplete IniTihitkiii after pregnano ilcFar 
land regarded 0^ eplthdal c>-»t» as rcstdnal 
hctationaani The mechankm « tuch the pale 
chaugc ocmn baa been explained bj Kod/i aa a 
tempom^ iocmae in the blood M^v wilb re 
aoltant crowth, followed b% a •ecaoaar% decrcaae 
In Uood suppU caoaed b\ hornunal withdirawm) 
with reaaltant degeneratioo of the parench>'ma 

A roodiSed fnlerpretatloo of jmIc epithrinun 
baa been aih’aiiced by Tluele. nt legarded thia 
thsoe aa a special degenmtfctn farm oftbe mam- 
marv elemeaU, drS'erenthted fmm the Donna) 
cells bj % rfoe of ts preaier growth er>eig> 
(pepilkrv f noatkm) secretory a^ it^ (x-wtok 
formation) asd sberter Ufe spaa (00 large tnaaes 
of cells despne rapid tmildphcatnn ( icajoama 
tloa Into CMtJ) 

litATioy ro cjoecn 

The greatest mlerert ta the nature of pale epw 
thellom has centered about the kmg waged coa- 
Lro%er»y co u cetiupg its poosfble relatioo to 
osreiDogeDesb In the mammar) glaod. OptnloQ 
haa been dr\kJed into two mam grtwps which 
ha e cbampwjoed oprwaite Mews that pale epl- 
tbebum biokatcs & coauge either of earn malii; 
nant Deophnn or with a definite poailfeOitr ol 
tubaemient transfOTmatM Into cancer and that 
the p« change tt cssenliall) degeoerathe. rather 
than neophsttc, mth bnle or no prtsfbQHt of 
njbaequcnt maligiiant tamor 

TbeeaiUcftdannaforthecafcmoinatoui oatoie 
of the laree afvpicBl pole ceDi Hnctf mammary 
n'rta are found in tbe wntmg* of Bortt I0 90*. 
^iha Kic-mpetfaeT ^ikanaxY and Fraaer I 
subsequent pubheatwea, have teprded pale epJ- 
ihelhiin a preanceiwiialt ration 0/ mammarv 
eptlbelhun In the senes of breast t mon re 
ported hi Krompeeber pale epIlhebuBJ »aj ob- 
ser\ed ir 9 cases of raacer Semb founi pale 
epitbeburo f 35 of iJ c»^ of cancer of the 
manunan glani Dawson succeeded m demon 
sttBtlng paie stnictnrei in 6of jo breasta ron- 
tainlng njalipnflDt tomofi. These ob^erswlioos 


were faterpreted aa coiroboimUre etilcoce of the 

p&thogmetic Tela tionablp between pole epithdinBi 

and mammar} neopkama. 

Ewing has suted that 35 per cent of nammirT 
caocm are of rweat riind origin and Lee Pick, 
and Schamagel have described «i so caOrd “iwcu 
^od carem from Ewiug'i hboiatort Their 
findings, while not in thmseliTS bchcatlng a 
specific ma%nant tendeoo of pale epithefinm, 
hart at least sbosra this Umoe to be smeeptUe 
of camnooatoQi duu« Cbeatk and Catler 
abo agree that these cem are the frequent rite of 
orf^ 0/ cancer of the breast, b a g reenwnt wili 
Cem rifa clm s theorv of mahgnant change Irotn mis- 
placed ceO rests. Dawwen oo the ther tm 
doiied tbe cristmceof true sweat gkod carcaMoa 
tf the breast. 

AltenticD baa been called to tbe morphoiogicaJ 
simiJarit} between atypical pale epflheCom sod 
raget cmk. Semb fooxtd pale cells peesmt b the 
exortorv ducts and miH ducts unorr the nipple 
and m 6 ca«es of Paget s disease aty-pscal ]9le 
mthebam was found m the nummary tiMur cf 
all. He was thus led to stale b 102S that *Trcei 
ED) invest igations 1 assume that the pcufiioatJOD 
to Pagei* disease prnnaril) U gfas wHh tk 
growth of the alrpiml paW rpftbelhm b ik 
urge mUk duels imder tbe cJpplc Free here 
the pn^miion as a coDStaal rule ertendi to tk 
epfdenrus of the nipple, with fonnalioD of tk 
cancer tnmoe ” 

Other luthen hart denied, with etmal empts- 
ds. that pale qwthefram Is a sign of Dahyrnaal 
Dcw-growth or that It is b a 7 wav rekltd I 
cardoogenesis. MueDfr found areas of earh on- 
cer in the defa tv of the pale embdisJ cvsti Ic 
bn case but denied a rtfatboiliip bet ten ik 
tw Kom falerpreted the Dresence of pak qf- 
thcUum b the mamman gWli of chMren »J 
evabnee against oncer The abwoce of iaitc>ws 
and of bvaaivenesa w ere pobled out br C odj ** 
■dditloual features of paie cpHhdcum soff e*!** 
its benJenanev Thlefc and 00 Saar am^ 
others, laewke denied any maligEairt. toaortort 
of paie epftbeliuiti. . 

Setnb hui denriy distmcniihed betwrm 
•IgBi&macc of the paie qJtneTiim seen Ip 
mar} fibroadenonias and that occuirfa* b c*^ 
of fibrcadertocnatoals rvstica- He ©bwrved scnD 
ca -files lined with pafc cpitbeCom fa 14 k «« 
OSes of the former but feh that do 

thetonn (ormalioa cncM k aacnbed I toa fP 

theCum since h occurred fa loo 

m tbe serarate tnm«v rurthernwee sbeet*^ 

tdeoomis teldoni go over fat 

could this pUe ephbeOoin be regardetl as a be 
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of “ma lig n degeneration” in the fibroadenoma 
In the cases of fibroadenomatosis cystica, on the 
other hand, small cystic cavities lined with pale 
epithelium were observed, vnth atypical changes 
and penetration of the basement membrane and 
distinct infiltratmg growth These changes were 
found in 9 of 24 cases Semb, therefore, concluded 
that m these cases pale epithelium served as the 
startmg pomt for cancer development 

animal studies 

Study of the published opmions of the afore- 
mentioned authors does not permit of definite 
conclusions concemmg the nature of pale epithe- 
hum m the mammary gland, nor its biological or 
pathological significance Because of the lack of 
agreement resultmg from studies based on human 
pathological material, it is desirable to obtain 
evidence from other species resultmg from an 
experimental approach to the problem 

Observations on the occurrence of “pale epithe- 
lium” m the mammary glands of animals other 
than the human are very scant Fifer (1934) 
described cysts with hyperplastic and metaplastic 
epithehum (possibly pale) m the breasts of rabbits 
during the postlactation interval but not during 
penods of functional activity (estrus, pregnancy, 
pseudopregnancy, and lactation) These findings 
are m agreement with the concept of pale epithe- 
lium advanced by Dawson, Berka, and by 
McFarland, namely, that the pale change occurs 
as a result of receding epithehal activity foUowmg 
upon antecedent stimulation Fifer observed 
sunilar pale changes, however, in the breasts of 
males and virgm females also 

In 1936 Macdonald reported areas of mtra- 
canahcular hj'perplasia in the mammary glands 
of castrated rabbits receiving 25 to 200 rat units 
of estrogenic hormone daily Some areas of the 
hj^erplastic gronlih resembled pale epithehum 
The following year similar changes occurring in 
mammarj' cjsts were reported by Herold and 
Efifkeman, who injected normal and castrated 
male and castrated female rats for periods up to 3 
months with amounts of estrogens ranging be- 
tween 50 and 1000 international units daily 
However, such changes w'ere rarely produced in 
the glands of intact females which were similarh 
treated 

PERSONAL OBSERVATIONS 

In collaboration w ith Dr Carl G Hartman and 
Dr Charles F Gescliickter, the wnter has re- 
centlj made a study of the effects of the long 
term treatment of rhesus monkeys with \er\' 
large amounts of estrogenic hormones These ob- 


servations have already been reported bnefly^ and 
will be described m detail elsewhere 

The animals were treated by subcutaneous im- 
plantations of two estrone pellets weekly, weigh- 
ing 3 milligrams each, and subcutaneous injections 
of 10,000 international units of amniotm (Squibb) 
every other day Studies of the mammary glands 
mclude 32 specimens obtained from 15 females 
ranging m weight from 2, 1 80 to 3,97ograms Eight 
of the ammals were surgically castrated imme- 
diately before the institution of estrogemc treat- 
ment, m the 7 remaining the ovaries were left 
intact The specimens represent material ob- 
tained at autopsy or by repeated biopsies after 
penods of treatment rangmg from 2 to 29 months 
Soon after the onset of treatment a marked 
hyperplasia with resultant stratification of the 
duct epithehum occurred At the end of about a 
month the ducts began to dilate as the epithehal 
hyperplasia began to wane, and budding of the 
duct system occurred Within 2 months evidence 
of early lobule formation was detectable Devel- 
opment of the gland progressed thereafter in an 
orderly fashion to complete unfolding of the lobule- 
alveolar system These developmental changes 
have been observed m the same ammal by re- 
peated biopsies at different stages of treatment 
This pattern of mammary development m 
response to estrogenic stimulation was found to 
occur with fan imiformity in all the anunals, and 
appeared not to be dependent upon their w’eight 
or the presence or absence of the ovaries On the 
other hand, the pale changes to be described 
occurred predominantly among the castrates Of 
the 5 ammals in which pale epithehum was ob- 
served 4 were castrates, an incidence of 50 per 
cent among this group, whereas pale epithelium 
was found only once in the mammary glands of 
the 7 noncastrated monkeys, an incidence of onlj^ 
14 per cent This findmg is in agreement with the 
observations of Herold and Effkeman, who failed 
to detect pale epithehum among their mtact 
estrogen treated female rats, whereas the mam- 
marj glands of the castrates developed C3'sts lined 
with pale epithelium 

Concurrently with the orderly development of 
the mammary gland just descnbed, the pale cells 
made their appearance Thej^ were seen at vari- 
ous stages after the loth week of estrogenic treat- 
ment In contrast to the cystic arrangement of 
the pale cells which has been described m patho- 
logical human mammarj glands, the pale epithe- 
lium m our expenmental monkey specimens ap- 
peared as small islets of these aUqncal cells usuallj 
compacth arranged, although there was occa- 

Rec. 1Q41 70 Supp i 31 



ciTfr 


riWSra 


° y»imiMJ7|ki-lb(Dff7ip«W n| njcWr u^atlkuko et k« inrfa 

iltt«isksn*w« iliDirb^ I»lt (pltWkJ wBi h c. 

JwmM,fixa»oim«ddart,ce*ttr HoBiiflajrtni e«in,X6fc tD»omiJ musu/7 XmJ 

ifcmDy » «OTeitk« ol tclnia foiruttioa- Thoe tlh twaUr kotcd Tbe cytophun to 
ynwp* of crfa wm Uresotirfy tpacrd ttoonj Ihc pate fatoUy roainofiillfc tftrotd perl 
oonaai manuniry lobule*, *iih wbufa U>ej dear at low powrr naiplficaOcii. At b 


foreietl t tbajp centrut (Figi r to 3) Lew ft* 
tpenU) th« ofit «en ann In t& Uninft oi 
tM mamma r» d<Kti, me ig - a i; and cootnatk^ 
with the Dormai mamnnry epilhelhun (Fif 3) 
Tbe ceOs mere two to tuee thMu latfc m tl» 
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dupe The ouciri were tu^ rooed, Tcakular 
hN'pocbnnnatlc, and contain promioat ou- 
ciwii Tbe^ were tmaUj- cwtrilU tel ocemdoo- 







Flf j Gx4—catmt Mummujetud bfap*} 
ttirr 14 ewwOo •< ettreenut Nol 

bcTvttm pmlt tpoWtram 4od oorail untv crik, 

■ad CEatrM befmcoi pmtf tad acmal eaJb n dart In* 
Dtf*. lad eocm, X60 


alh buaUy koted. Tbe cytopluai *u erj 
pale fabUy roeiDophJQc and apixtitd pcdectiy 
ckar at low power mafnl&atxn. At b^te 
n ijtp tfi catloo tbe wai focod to be err 

hody frafiola and b »cine koitLocea cootabed 
Morote of vu^ini 


Tbe metaplutlc dunte b tbe maanary ffaod 
i tpitwu ted D> the appeajiace of ptleepobdlaa 
a bterprrled as a tpfdSe reapooa e to hteowve 
cttrogenkathsubtloD- Ofaraipedmoaobtiiaed 
froCQ tbe bmiti of J04 tnale and female itrtn* 
aookrvm oodei iQ lorU of ph^iloloflcal and n 
peruncital cooditnea, pale epabeOna wu ksmd 
Id ocoe outiide of the Krles here mentlawd. Tbe 
ocaurrnce of tha at)^^*] epithdiuin b the 
gfarwli of onl\ mnoLeyt mbJefa had been 

Uealed with Wire amoontJ of eatrogefi* priaU 
itrcmgii to Dormcne as the caantht 
FtErtbertnoft since 4 of ibe 5 ca*e* manBeitbix 

pale eprti ebum * ere aJnoot tli castn t ed inlBih 

(mliicD troop consUlaied oolv a s m a ll nrepofti® 


D troep consUlaied oolv a s m a ll p 


^ tbe monkeja In tbe Caroert colooyj ft 

geited that tie absence of tee m-anes 

oeen an unp oita nt pfereqoisile tactor fc* ih* 

attainment of this chanse 

lo erpfanalk* of the pilboiofical dan^ 
noted to their estrogen treitcd cutrsted rat* *” 
tbe fail re of those with intact oraxW to det^ 
simflnr mastopalbles HemJd sod 
■treMcd the tomortaoce of the coma 
Functional 1 tad laaoe peniited ® theo^ Oe* 

1 espou s e Uj estmemic *uiiDilali», s 
mStesTO first demoostuted to the isbWt f 



SPEERT PALE EPITHELIUM IN THE MAMMARY GLAND 1103 



Fig 4. No 140 — castrate Photomicrograph showing 
the marked hyperplasia of the sebaceous gland after the 
animal had received 6 weeks of estrogenic treatment 
Hematox>hn and eosin, X6o 

and Heckel, 1936) The mammary glands of the 
mtact rats were thus regarded as being under the 
balanced influence of estrogen and progesterone 
In the castrates, on the other hand, the estrogens 
were allowed to exercise an unopposed effect upon 
the m amm ary glands It is possible that estrogens 
stimulate the monkey’s ovary, either directly or 
through the mediation of the pituitary, to produce 
progesterone or some other hormone, which may 
help prevent the appiearance of the pale change m 
the macaque’s breast Smee httle is known con- 
cerning the effects of estrogens on the structure 
of the monkey’s ovary, and even less concemmg 
the effects upon ovanan function, however, this 
suggestion is to be regarded as purely spieculative 
The changes which occur m the anterior 
pituitary foUowmg castration provide an alterna- 
tive explanation for the high mcidence of pale 
epithehum among the castrates m contrast to the 
noncastrated animals After bilateral ovanectomy , 
profound alterations occur m the functioning of 
this gland In the human, for example, mcreased 
quantities of pituitary gonadotropic hormone 
appiear m the blood and urme Specific cytological 
alterations occur at this time m the pituitaries of 
several species, mcludmg the rhesus monkey 
(Severmghaus, 1939) Durmg the past few years 
a large body of suggestive evidence has accumu- 
lated attnbutmg to the antenor pituitary specific 
mammogemc activity Perverted pituitary func- 
tion, m conjunction with the estrogens ad- 
ministered m the present experiments, may thus 
be responsible for the changes observed m the 
mammary glands 



Fig 5 No 134— castrate Sweat gland adenoma 
(upper right) after 6 weeks of estrogenic treatment, show n 
in relation to normal mammary lobule and hyperplastic 
ducts Hematoxylm and eosm, X37 

An additional channel through which altered 
pituitary function may affect the mammary 
glands involves the mediation of the adrenals 
The adrenal cortex produces estrogens, androgens, 
and other steroid substances which are effective 
stimulators of mammary growth (Speert, 1940) 
Yet adrenal function is, m turn, under control of 
the anterior pituitary Thus under conditions of 
pituitary hyperactivity, augmented secretion by 
the adrenal cortex may ensue with resultant 
effects upon the mammary gland 

In addition to the pale changes desenbed, two 
other somewhat similar alterations have been ob- 
served in the mammary glands of castrated 
monkeys receivmg smaller amounts of estrogens 
One occurred following the daily admmistration 
of 100 rat units of ammotm (Squibb) for a period 
of 6 weeks Exammation of the breast at the end 
of this penod revealed a marked hyperplasia of 
the pale stammg sebaceous apparatus m the sub- 
cutaneous tissue (Fig 4) This change is probably 
comparable to the condition rvhich Florentm and 
Bmder (1939) succeeded m produemg in the 
gumea pig mammary gland by the injection of 

55.000 mtemational umts of estrogenic hormone 
over a penod of 6 weeks, and referred to by them 
as “sebaceous metaplasia ” 

The second pathological change hkewise was 
found after a 6 weeks’ penod of estrogemc stimu- 
lation, this animal havmg been treated daily with 

5.000 rat units of ammotm A small adenoma 
about twice the size of the average mammary 
lobule and consistmg of typical sweat gland tissue 
was found embedded m the substance of the mam- 
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SURGER\ C^'VECOUW^ AXt» OBSTTETRICS 


iBai> gknd. It fe itown in Fifore j In r^txn to 
a Dorintl mtnnnuT' lotrale and Ian hs'paTplbslJc 
docti. Tfe rchli -e pallor of the tireat itUnd 
tprtlidKiin afford* a definite ttHklof; costrui to 
the more darUN atainin* ceO* of the mamimrv 
gkrti 

Seboceou* byperplaaia and aaeat gUod adeoo- 
maa were Dot fouDO In anj otberinanmiarj'^fcuMla 
of the Urge control tcnei pTt\-«iiiv tDcotnocd. 
\ ct the appearance m the brean* of theae eplt^ 
ial otejiiuaiha, of aebaceoo* gUnd cetU oo the 
one hand and of neat eland criU oo the oUmt. 
tnohe* rx Ma fbfc a tnorprKifofrIcal compantoD of 
thneceOs viththoaecocapra^the p^ephhe- 
Ihim. It becomes InunedUteh apparent that we 
art dealing with three datinct cell ivpei, the only 
c omrm n cbaracterUtlc beinj that the crtopUam 
of each staliu kn Inteasel than that of the aor 
mal mammary epltbdhutL 

There k littk cytnlogfeal milanty hcta c eu the 
pale epfthelkm^ and thet of the nreat gUodt la 
the rocmltey a brtaiL The ctlb of the latler are 
amtUer the cnopkim turre eoaftkophfhc and the 
ttocld aouJler aod nam <Urkh wiring, hlon 

doaefr OQ the othi^ bond, do the 'pale ^ 

aemhle the celb of the tebaceota ytanrh^ ahhoo^ 
the lattee too ha e onaDer aad caoee daiiJ> 
•talocDg Bodei 

^ e are thir* led to the coodotkie that the pale 
ctCk r e p r ea ent 'arranti of the oonmi aEUBtoary 
rUod ce&L Ihe chaxactenatk appeartiKE of the 
ionneT lenlu from the metaf^llc change alum*- 
latrd by the continuoos and rmcppoaed action of 
cry Urie airKumli of eatc o gena. The view that 
these ceU* inae from the mammary epfthelhna b 
strengthened not only b> their raoepbolagfeal 
cootrost mlb the other ponfble preemaoea, tait 
alao by their Inthnatc refatun to the ooracil de- 
menu cocapn rin g the mammary lobulea and 
dncti (Fig i) 

It n br no tnean* certain that the maav 
pabhthed pipen dealing with atj-plcaJ or pafc 
epithelium have coocemed t henmi ve* with (he 
mme cell type, foe the flhtttritkKa accantpoBj-mg 
the artlcka nave been neither *uf&cjeotli Bomer 
ouioorcleai Coodtaioradraan from the preaent 
atndfc* are, therefore of limited appOenbrnty to 
the pcohienB of pale epithdlom ft* they eabi In 
the literature ^ et it aeem* mie to ccaidade that 
the piwenl e ip e mn enun produced pile epfthe- 
Uum b comparable to at teait aome of the Icakav 
dacribed m the human mamrrar. gland, » 
dcoely do our ipecunen* reaemble tome of the 

pubfiibed iDuwratJooaof thbcoodhioB (cf Delbet 

and Sleodaro, Fig 7 p. a»> The enmmoo failure 
of ovnlatioD 10 occur in premenopanml wwDen 


nu) ^e rtae to a condition In the homan com- 
pomblc to that of oor eiywrlmenU. nanwly the 
rootinacd unoppo^ action of high purtgw 
levels. 

Camnoma of the lauiumr^ gUiwt hen 
produced in aaaceplfble «rtlia of mice >e%fta] 
mreatintou by meaia of variooj otreg^ bor 
mooe* (see rtvKw by Gardner 1059) Geaddciter 
had recently tucterded m mmidiBg BannarT 
cancer m rat* abo after inlenihe oUcgtnfc treat 
ami. \Jtbattgh the amounU of eatrogm re 
qnmd for the produclm of aufigiaut danger 
fa the faeasU of tiadenU are ptuportionatrtT maar 
thnea neater than the doao ordlaaiffy wed 
dfakalh Ifl the Uwtmcat of patlmu, th«e 
Rudiea ha e naturally brought into quotkai the 
com^te aafety of prolonged eatrog nil c thenpt 
B) tb* human. Indeed bobted case rrpoM 
(ABaben and Owen, rgj^ Anchindcw tod 
Itaagemcn, raraon* *:»! McCaQ 1941) 

haie nggnted a pemiUe caccfaogcalc tetka of 
otrugna cn the bunan breast 

The peeaent e ap e thi ienU were onemaDv Ujew 
by l>r Geodnckier with the rlctr of detcrsmtfcig 
the praalbfllty of jwnduefag caoccr of the aas- 
mary i^ird fa the rhesus tnenkey wfth atregcBr 
honnoon. All the BaimmA tpe om ettf ere 
therefore Uadbd m great detail aid patholngnl 
(ha Tim cartfoll) unght Aside rren the tiusf- 
toty byperpbsb and dibtation of the daru, the 
appearance of pale cpfthefhuB ais the enly 
palboksrical change noted fa the breaia. The 
pale celii were of xraifocm appearance gsie m 
e n dence of faiaaiveoea*, and no mitotic figiue* 
were aem among them. Among the animab llot 
came to autaas there was do rogjatioo of 
metastaae* Tous no tuinax t can be oflrrrd Ut 
the vTTw that foJe epflbwhnn, at k«t u It h 
a er red in the mammar y gtand of the moeley m 
fa Ilaclf a maUgnant tumoc t}pc of eprthebwa tt 
Uwt it ha« uj) maUgnaiit tumor potenlblltA 


tcmatai 

The bleatuie on “pale epitbrikim fa tfa 

hnman msmmar y jblld hw been »'•' 

Cbesgea l es m ibfrni; tha coodrtxc hs'f 
produced fa the breasts of rhesus mcnbc'S tyt™ 
adndnbtialion of verv Luge amcsmti of estngr® 
bormonei. These cnangc* cro observed p*^ 
dotaawBtly among the casliated anl aaB t ^ 
dence farfia let that pale eprthefmm repro^ 
a ocuriutK aheratjoa of nortau 
gbod cefli, but 00 •opfort b cfitied 
that thb change fa tKe ceQ» bat a y 
for the inb"e<;^t dmek^wnl orcrootBa 
the breut 
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PERSISTEACF OF TUMOR AFTER PREOPERATJTE RADIUM 
TREATMENT FOR CANCER OF THE CORPUS UTERI 

\t S TOSO\Cs MD rrfSI^ElnS\^ARR£^ MD Boston, MumWtt* 


R adiation Utmpj hu com h> ocafp}- the*e, IS r (Jo per ctnt rttovtrrd ifler radfaii 
a poMtloo tji gmt v»htt b the tmt tbcnpj- 

mem d ardooma of the bod> erf the By 1933, Honioo ijid «We la 

kw oteitti. Aitdc froen the fact that thb b collect report* from Stockl^hD Berlin, MidWl 
^<»J/ cflecthTtrc*tHieBt*vaQabJefefp*tfcQu New \oTt (llanoeW Hiapjdd) tixf Bah/mat 
who arc hjopeiable became of local extent erf the (IlowanJ KcDv H«f<taJ) totfllh^ ij9 epmUe 
growth or tor con»t]tatk»al rtaaon*. Intraatenne ca*e« of endoenetrtil cancer treated hr radatke 
radfaun Iherapy ariih or without extenul Imdl- methods One hundred and nincty-m fbUcdU 


atkn with roestfen ra)-*, has been accept lo 
meat large centers In this country and In Europe 
as an Important preopentrsc lacaaare However 


iurvned 5 yean, 54.5 per cent, and at jJi n oper 
able ca*cs> 410 1 1 rer cent, IK ed 5 t enn 
Hcyinan, In reporting the technkjoe erf treatmi 


as an important preenentrsc cneatare However Heyman, in reporting the technkjoe erf treatBH 
the FrcucL caucer tnerapal* fn general do not corpos carclnotna at the Rafinjnhennaet tn 1935 
sobscjlhe to thla rlew oa^ ladhmi a d roentpea (rf) stated that he filed the ateros *fth sau 
raya tor paHiition ooly <jf endometrial carreer cootainen of radium, fMug 16*0-4000 raUlI- 
German radioloplfti have treated eardnotna erf gram hour* in treatments, plna 00c riglial 
the otenne body sIimx roii cod by 1915 thb treatment tn p re v ent meusuaa In this bcatfaa. 
method was b use at other Eoropcui cibka and U symptom* did nee dlmppcar er If new ^pop- 
b AsKTlca. tom* appeared au^ as UetT£of, dbeharge, 0 u 

OrlgbaOy manv cancer therapots felt that bensaebsueerf ti»Bleres>atotalbysteTe<AceT 
irtmdisboQ d etHSometrU <maaer was oswlae was ioce In this paper be reporw that fa 
since nrgical methods fare ^ite a catiiUctoiy 4A.7 per cat erf yh asea, patiests wen cared br 
nomber of osei, and there was a wideatead radram thenpy 

ocmfan that adenocaitboma was not radkaeth A year bto Heytnan (4) samnaristd the re 

erthr. Bawnrr bccKrae oufiy aoora wkh this soils orf treatment io cartiDamsof the body erf the 

type of cancer acre boperabk some form <rf uimr* (0 a 16 vear period and diowed Uni fa 
ra^tkn ibctapy was osed. and it aoon became hnth th» tfi-tinirari y snd Hmifall yopeTstileinuBns 
apparent that this type orf ireatnient would effect the sorv+val rate was better b those who oad jj 

a ulrpertrBUgecrfcares hystnectwny than b those who were not op catw 

In 9 7 HevToan poblabed a report lium the no. He ihweftjre advned that thfa c^wrilka w 
RsdnuiiheiniMt b Stockholm which tended to do« co all paoent* wbo were snita h lc flsfc s. 
give radiatkn as good a standing as aurgety m the Irradfabco, chiefly by fatraaterfee 
treatmcDt of cancer of the nlenne body (j) He foOowed m 4 > 8 week* by paahntcectoi^» 
first tabulaUd t^ reports of 3 8 nitienu treated mlptufto-oophorect my ha* been recnmineu^ 
by opeiatloQ alone b 6 (Efferent Eloroptto dmira, b coanr recent pjbUcaiioc* a* the treatment 
with an aN’eiage 5 year cure of 4 J per ceot choice lor cancer orf the gtcriae bedy 
Daintbg ody the strictly (WJerable case* the MtDeT agree* that a ( mmh caatioo of hrado^ 
recovery was 5S8 per cent He then reported and nrgen b better than operain* ire* 

46 patients mated at the Radhnnhemmrt with alooe tat be believe* that pieoperatKe rota*^ 
btiantefioc radnna alooe, with a recovery rate treauaent a mcee efficadoa ts 

of 43 5 per cent Twenty five erf these patleoU rmdnnn and use* the fatter oedT for taeseF^ 
were techmoDy and cEaicaily operable and of and those who are Mxptii bfc H e 

V » . per CDit of 34 patienC* as snrThTng 3 year* _ 

Tmm tS* L»kor*Unr«o4 PitV4wo N»» r'«st »»‘ t (nflnm.^ hr «a ie e rt Of 8r P® ® 

B*TartaLCrf:-r l{»c^M««wmlHtwi£cW.«i»4«W.Jl. irradfaUOT faflowed br 
SSni corrected fwBoocanctr death* 

V. ijT E*rirt*ri t» iJta dnri dw aiTM** «r C •»*wy w rnwrint tc n>r (Mt of 8 MlicnCS ^ 

tb. r»t— T iUwmmi tk-e«ni Cciu, r iiMbirwa 75 ^ KOCFioeo 

«s==Y.u,,m»ttauu, 
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Masson and Gregg ln\e reported that among 
42 technicalh operable patients treated b\ irradi- 
ation alone, the\ obtained 50 5 per cent 5 \ear 
suian-al Tlie\ al^o stated ‘ In our senes the 
difference in fi\ e and ten-a ear cure after operation 
with and without irradiation is too small to be of 
significance ” 

The method of treating uterine corjius car- 
cinoma at the Palmer ^lemorial Hospital has 
usuaUa been an mtiautennc radon treatment, 
followed ba haatercctoma m the operable cases 
after an intera-al of 6 to 10 a\ eeks Dr Meigs aa ill 
report later on the ta-pc of treatment used at the 
Ponda ille Hospital Because of the frequent pres- 
ence of actiae carcinoma in tliese irradiated uten 
when remoacd at operation, it occurred to us to 
check oaer the suraiaal of tumor tissue m the 
specimens receiaed m the pathological labora- 
tones In all, 46 cases are included Thcaanous 
dosages of radon which were used are shown in 
Table I 

In all cases the diagnosis was made ba micro 
scopic examination of curettings prior to the in- 
sertion of radon The latter w as applied bj means 
of aanous tapes of single applicators, of a length 
conforming to that of the uterocera ical canal In 
onla 4 cases was there more than one application 
Onla those cases haac been included in which the 
hasterectoma and salpingo-oophorcctoma were 
done 6 weeks or more after the irradiation, so that 
there was adequate time for the full effect of the 
irradiation to become manifest In one case the 
interaal was i jear because the patient was a poor 
operatia e nsk due to obesita , but later lost aaeight 
The longest interaal a\as 2 3 cars, as the patient 
refused operation and later changed her mind 
Three patients had roentgen ra> treatment in 
addition to the local radon, the reason in 2 of them 
being that thea were onginallj’ diagnosed as car- 
cinomas of the cera i\ 

Of the 46 cases summarized in Table I, it aaiU be 
seen that onlj 5 uten aacre free of carcinoma at 
the time of ha sterectoma , 1 1 per cent It is mter- 
esting to note that this figure of ii per cent 
corresponds aerj closela to the average 5-} ear 
suraaaal of 381 inoperable and irradiated cases 
reported b^ Hurdon and Chambers 

In our cases there was no special effort to find 
carcinoma in anj of the uteri Routine sections 
taken from aa hat appeared grossly to be represen- 
tatiae areas aaere examined and reported as shoaa- 
mg carcinoma or no carcinoma No further sec- 
tions were made m any case which failed to show 
cancer m the first slides exammed The amount of 
tumor which was present x’aried from large 
amounts to scattered small foci of cancer in the 


T\ULF I — DOSAGE USED IN PREOPERATtVE 
RADIUM TREATMENT OF CARCINOMA OF 
CORPDS UTFRl 


Uten free 
ofearanoma 


TXmec in me hr^ 

Number trrafed 

Vs lien remo\ cd 

t7OO-?000 

1 

1 

2000-2500 

6 

1 

2^00-3000 

6 

0 

oOoo-35^ 

iS 

I 

3500-4000 

13 

2 

4000-4500 

2 

0 

Total 

46 

5 


mxometnum which would obMoush ha\c been 
sources of recurrence had the uterus been left 
ttt stilt In a few cases the cancer showed no 
detrimental effect from a radon dos.ige tliat 
clearU had damaged the mxometnum ind its 
xesscls 

There is but little to be found m the literature 
on the persistence of carcinoma in preoperatixclx 
irradiated uteri Ameson states that “Six pa- 
tients reccixcd more than 3000 mg hrs of radium 
In 4 of these no tumor could be demonstrated in 
specimens taken 2 to 8 months after the intra- 
uterine treatment \cti\c disease was found in 
exerx instance if the dose had been less than 
3000 mg-hrs ” But onlx 4 cases were included m 
the latter group Healx and Brown studied 75 
uten after operation and said that ‘ of slx patients 
who reccixcd roentgen raxs onlx’, all shoxxed 
residual carcinoma In twentj -four cases m which 
the intracaxitar) radon dosage xaried from 1200 
to 2700 mc-hrs , complete regression occurred m 
onlx 12 per cent In txxentx-fixe cases in xxhich 
the dosage x\as from 3000 to 3300 mc-hrs , there 
xx-as complete disappearance of caranoma in 52 
per cent, while m twenty patients receiving 3400 
to 4000 mc-hrs , 60 per cent shoxxed no residual 
carcinoma ” Tlius, 40 per cent of their patients 
rcceixmg the largest dosage shoxxed residual car- 
cinoma and this was an important factor in their 
conclusion that the uterus should be removed in 
all operable cases In tlie discussion of this 
article, Dr J A Corscaden said that of 21 uteri 
remoxed at his clinic following irradiation for 
carcinoma of tlxe corpus, 8 xxcre free of cancer 
There is no longer the unanimity of opinion 
about the merits of using mtrautenne radium as 
a preoperative measure in the clearly operable 
patients which apparently existed a fexv years 
back Miller states that the problem of ade- 
quately treating an endometnal cancer by radium 
has not been solx ed by multiple applications or by 
multiple applicators He gix’es this as an impor- 
tant reason for prefernng preoperatixe roentgen 
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TABLE II B— SUMMARY OF CASES OF PATIENTS RECEIVING PREOPERATIVE RADIATION 

THERAPY AT PONDAULLE HOSPITAL 


No 

Patient 

Age 

Dfagnoiu on 
curctUnea 

Laboratory report 

No 

Patient 

Age 

Diagnosis on 
curettings 

Laboratory report 

I 

P c 

S8 

Carcinoma with 
moderate radla 
tion reaction 

Uterus 8 b> 6 b> 4 cm Adenocarcinoma 
present 

18 

E H 

SS 

Adenocarcinoma 

Adenocarcinoma with Invasion of myo- 
metrium Leiomyoma negative tubes 
and ovaries 

A, W 

6S 

Adenocaronoma 

Uterus 7 bj sbya a era Adenocarcinoma 
with radiation reaction Tubes and 
o\'anes ncgatiNC 

l*1t 

69 

Adenoacanthoma 

Radiation reaction of uterus with scat 
tered fod of cardnoma 

I ^ 

64 

Adenoacanthoma 

Uterus small not measured Carcinoma 
msuffioent for diagnosis 

70 

M B 

63 

Adenocarcinoma 

Adenocardooma with implantation on 
appendix 

4 

F D 

SO 

Adenocaranoma 

Uterus 0 by 4 < b} 3 cm Adenocarcin 
oma with radTatlon reaction 

71 

F N 

S2 

Adenoacanthoma 

Adenoacanthoma with invasion of myo- 
metrium 

5 

L C 

SO 

Adenocaronoma 

Uterus Q b> 8 by 4 5 cm Grossly 3 cm 
tumor nodule m fundus Adenocarcin- 
oma dermoid cj’sl of oiiTix^ 

77 

M A 

32 

Adenocaranoma 

Uterus II by 7 cm Adenocarcinoma 

6 

M B 

56 

Adenocaranoma 

Uterus 7 b> 4 cm Radiation reaction 
with a focus of tumor in myometrium 

23 

M P 

63 

Caronoma sim 
plex 

Uterus 8 by 6 by 3 cm Cardnoma sira 
plex diffuse invasion of myometnum 
radiation reaction and necrosis Biopsy 
of recurrence in pelvis showed carcino- 
ma 7 months later 

7 

C 

ss 

Adenoacanthoma 

Uterus 9 5 by 6 s cm Radiation reac 
tion with no tumor Metastases to 
tubes and ovaries 

n 
il c 

S8 

Adenocarcinoma 

Uterus 10 by 10 by 7 cm Several large 
leiomvomas Adenocaronoma with 

slight radiation reaction Papillary 
adenocystoma of ngbt ovary 

8 

B G 

32 

Adenocaranoma 

Uterus 9 by 6 by 4 5 cm Radiation re 
action of uterus and chronic ccr\'icitis 

0 

65 

Adenocaranoma 

Adenocaranoma with radiation reaction 

H V 

56 

Adenoacanthoma 

Uterus 8 by 5 by 4 ^ cm Radiation reac 
of eadometnum and myometnum 
with fod of adenoacanthoma 

10 

E,D 

n 

Adenocaronoma 

Uterus 8 by 4 by 4 cm Nodule of tumor 
in fundus 2 s cm Adenocarcinoma 
with radiation reaction of stroma 
Tubes and ovaries negativx 

26 

B fL 

S 3 

One curettage 
negative 
Adraocarcinoma 

6 mos later 

Uterus 10 by 7 by s cm. Radiation rcac 
lion with small fod of cardnoma 

II 

S A 

S8 

Adenocaranoma 

Uterus 9 by s by 4 5 cm Adenocarcino- 
mawith radiation reaction Tubes and 
ovaries negative 

37 

L A 

67 

Adenocaronoma 

Uterus 8 by 5 by 4 cm. 3 5 cm nodule 
of tumor on posterior w^ of uterus 
Adenocarcinoma of fundus radiation 
reaction of cervix 

E.B 

49 

Cardnoma aim 
plez 

Uterus 9 by 6 by 3 s cm Fundus hJIed 
wi th polypoid tumor Adenocarcinoma 
with foci of caronoma simplex- Ncga 
tlve tubes and ovones 

38 

G S 

44 

Adenocarcinoma 
with fod of 
caronoma sim 
plex 

Uterus 8 cm lon^ Adenocaronoma with 
radiation reaction Negative tubes and 
ovanes 

nt 

58 

Adenocaronoma 

Uterus not measured Adenocaranoma 
with deep invasion of myometrium 

29 

M H. 
59 

Adenocarcinoma 

Uterus 9 by s by 3 s cm Adcuocarono- 
ma m one cornu with radiation reaction 
of uterine wall 

S il 

6 s 

Adenocaronoma 

Uterus 7 by 5 by 3 5 cm Adenocara 
noma and radiation reaction Negative 
tubes and ovanes 

J H 

6S 

AdenocarciDoma 

Uterus 7 by 3 S by 3 cm Adenocardno- 
ma with radiation reaction 

53 

Adenocarcinoma 

Uterus 10 by s by 4 era Adenocoremoma 
with radiation reaction 

65 

Adenocarcinoma 

Uterus 8 s by 4-3 by 3 cm Tumor m left 
comu. Adenocaronoma showing radi 
ation reaction Negati\e tubes and 
ovanes Biopsy from vagina showed 
recurrence 18 mos later 

i6 

A M 

64 

Adenocaranoma 

Uterus 9 by 7 by 4 cm Adenocaronoma 

With radiation reaction Tubes and 
o\'ane 3 negative 

74 

Adenocaronoma 

Uterus 7 by 4-5 bj 3 cm Bulky tumor 
mass In fundus Adenocarcinoma mlh 
radiation reaction Tubes and o\’anes 
negative 

m 

Adenocaranoma 

Adenocardnoma of endometnum radi 
ation reaction of cervix 

33 

M R 

51 

Adenocarcinoma 

Adenocaranoma with radiation reaction 
Negative tubes and ovaries 


herapy The task of holding several applicators 
in place, especially i\hen one cannot be sure what 
part of the uterus is involved by the tumor or hou 
extensive it is, is rather formidable This point 
length b> Sampson in 1934, who 
\ anations in the situation of the carcinoma 


and the degree of its mvasion, which can be real- 
ized only by the laboratory study of the ovaries, 
tubes, and uterus, often make the mtimate appli- 

cation of the radium to all of the growth a matter 
of chance or e\en impossible ” He conducted 
many tests on excised uten, by filling the cavitj 
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with ■odnrm Iodide K^atloa, then pfadn* ndnun 
opwle* therein with e\eT7 effort to di^Tnife 
the capwjei on-ct the oidometikl Krrtice Roent 
gcoofTipin were then made to that the »iie and 
•bape erf the cavity n well u the dlalrffcratfcm of 
the enp iDl ce , were m-ealed He coochded that 
at bat, the adequate fill m of the oterine cavlt) 
with the capoola a a matter of chance, ei.Tn in 
nterine caidtia not datorted by aanmocotB 
myooiaa, polj-p*, and carefawma. Benlgti nler 
tne tnnwTiare of cotme verj comnwo hi the age 
groep m which cancer f the endometrium occnii. 

In 184 patlccU ope ra ted 00 for cancer of the 
coq)oa, Sampam fonnd 13 caaa of aecondaiy 
cancer of the taba and ervanea, m which locatlom 
the tnmor ccnld han% be e xp e c ted to receKr an 
effective do ng e from fotianterine radhrm. There 
were inrohnts b the tuba and os-aiia b 1 of our 
caaa Thh point haa been mestlored by then 
as a further reason why hyiterectomjr ihooM be 
done on all operable patbnts after hradiatkiA. 
While b many cases tl^ radoim an with proper 
technique, be placed m dow proximity to the 
entire tmnor there can be 00 certabty of It b an 
bdreUoal case 

From the nuterkl which has axoe t thbbb- 
ntocy one most cmdude th*^ eren though the 
neCoxD ns pieced eba; (o tbe tumor ts It m»t 
ba T been b a fair pr o portm of cues, an ade 

r .te doH was oot oei ive red. It b«s bem stated 
t jseo to 4000 mfUirTam boun shoold be tb« 
upper Holt of dosage because of the danger of 
hsrob fonnatlaci, p^tooltk, or otha compGca 
tioD which will prevent subseqoent hyitemtomy 
or add to the dangers of Ic 
Heyman has mnltlple apf^icatoia for the 
ndbm tbee igya and has fboad an tnereaae b 
the snrrival rate since be changed from the sbgle 
appheatof technique (8) Th^ »e may expect 
f rthcr nnpro v ei u ent ta the technique of preoper 
ative radiatioo therapy for utenne body cinrer 
and at present there u no agreement 00 the most 
mtisfactory method. At present we hare tome 
ad •ocating oolv btraca itary ladhnn, thera a 
combbatiOT ot radhnn pha roentgen therapy 
and at least one author Mhevbg tm( roeotgai 
rays alone should be used before opemtloo ( i) 
StlD others betin.-e that roentm rara tboold be 
used after the rtmmal of tne radhun-treated 
uterus. 

In ipt7 Hcvman (7) reported cxi 65 pstlenla 
treated at the Radramhemmet b> operation and 
postoperall w triadiation The latte consbted 
b roost fw* of one vaginal appUcalioo of ra 
dhnn phis roentgen rari t 3 or 4 pel dc portals. 
The tesulu were 7 * S prt cent s vta cure 6 


per cent 10 jrar cure iloreover thir groop 
bduded 10 patients who had a subtotal ritber 
than a complete hjaterectomy the chief msoo 
for this bebg an etror b preoperathT dbynrak 
He said. On scccnnt of the results thusdeinDO- 
stiated, we feel jostlhed b adiocatmg caws 
of corpus CIDCCT «hahlc for operatkci should be 
operated upon and •uhoiltted to postoperitiTt 
radiological treatment. 

Abo of inteiat b this coancctioo b tlw epfokw 
of Dealy(i3) expressed b iwo. H feebthatla 

grade 1 and II carcbonias of the fundus, lurgeiy 
should he carried out on the egmUe cases whh- 
ont preliminary Irradiation. 

FTnalh we bave Heyman s btMt pubbeatku 
(S) b which bestata that bebnot^ ready to 
advocate that the primary radlologW tratmort 
necesmrily should be preferred to bystCTectfimy 
Further cc he repeats, IV e do not wbli te 
draw any conebsbos as to the superiority of a 
primary radblherapy to a primary hTsterecto- 
my b the dearl) operable cases. This freo s 
penoD with ooe of the widest experiraces h 
treating cancer erf the enrnas with InafSatfcot 
For the bopemble and tecmiraDy operable p 
tfeuU he ttcncimeods bb present metbod cf 
padrlrti the Dtem with multiple eootabm of 
rs rifam , /oOxweri hy Imfowfoaiy iri« fMsihb 
b cue of lafhrt to effect a eve. 

It hu bees ebitned that bln terbe n&a 
therapy wiB lower the ilabrlitT of Cnaor crib even 
though the cancer b not entScated and knet 
rnslw a poatcperallve recurrence doe to bipbats 
las tiLe^ Cbr ohserratbos show Che taoer to 
have bea eradicated m 5 of 46 casrt only 
Irradiated tumor b aome appared lets damaged 
tMn the ad|acest oonnaj rlisoes, b ethos It 
viable thooch reduced b amount. Even tat* 
most tavoraife report 00 the laddeoce 0/ penbt 
enl caitboma b imdiated tcri, innwr Cb* 
was pretenl b over half the casa at the lime « 
hysterectomy 


amVXlT A>.D CO. CHJBOVJ 
padkilai therapy has wuu foe HseH w 
mportant pJsce ta the tretftD09ffrfcaino^^ 
die bodv of the uterus In the facpefS“f ^ 
technlcallv operable grwips cf patients It u CM 
»U arratne form of treatment avaihtJr a« n 

iTOMdes about I per cent and jo to 50 fwr 
t vearmrvlvab b these respective groopa- 

I the operable group of patfcjrts tbrrt w 

leen a widespread o^bo for some I"®" , 
jfeoperatlve Irradlitjoei, chiefly bv 1 

ra tSne radium, foOowed by 
aJpo^o-onphoeect my 1 1 j nmtfas bt" 
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accomplish a higher percentage of cures than 
either irradiation or surger\ alone ^ccordingh , 
this has been advocated as the method of choice 
for treating this tj^ie of cancer 

3 More recent publications indicate doubt as 
to the wisdom of using prcoperatuc radiation 
therapi, as a routine measure in the operable cases 
Good results ha\ e been obtained from a combi- 
nation of surgen with postoperative roentgen 
irradiation 

4 Forty-six proi ed cases of carcinoma of the 
uterine body ha\e been rexiewed, all of which 
were treated b) intrautenne radon and complete 
hysterectomy at least 6 w eeks after the irradiation 

5 In onR 5 cases was the uterus found to be 
free of carcinoma when remoxed 

6 This in\ estigation does not throw light on 
the question of the \alue of radiation in prexent- 
ing vagmal metastases 

7 In deciding whether or not to use pre- 
operatixe radiation, the relatixe adx-antages of 


possiblx dcstroxing the tumor or decreasing its 
chance of implantation must be balanced against 
the delax and inconxcniencc to the patient 
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tion If appendectomy is performed early enough 
in the course of the disease, sufEcient tune for 
extension is not allowed Purgation after the 
onset of appendicitis is commonly considered to 
mcrease the mortahty steeply Bower found that 
of those patients with acute appendicitis who took 
no cathartic, i in 80 died, of those who took one 
cathartic, i in 15 died, and of those who took 
more than one cathartic, i in 7 died In so far as 
we have been able to find, no evidence has been 
presented to show that rupture occurs earlier if 
cathartics are used Some experiments on rabbits 
suggest, however, that the mcreased mortahty ob- 
served in man foUowmg the administration of 
cathartics in the presence of appendicitis may be 
exphcable on the basis of increased bowel activity 
and consequent prevention of walhng off of the 
process after perforation (6) 

In many instances m which appendectomy is 
not performed, the mflammatory process subsides 
spontaneously Evidence has been found m the 
case of the rabbit that dimmution or cessation of 
fluid secretion occurs under the mfiuence of pro- 
longed intraluminal pressure elevation msufficient 
to cause rupture (6) Similar though less conclusiv e 
evidence of such a dunmution m secretion rate 
has been found in man Seepage of fluid through 
the appendical wall has also been shown to occur 
at the pressures involved (5) Such occurrences, 
as well as localization of the process by adhesions 
after perforation, go far to explam the success 
which follows the conserv’ative treatment of late 
cases 

DIAGNOSIS OE APPENDiaXIS V ITH EXTRA- 
APPENDICAL EXTENSION 

The present pohcy at the University of Minne- 
sota Hospitals IS to perform appendectomy m all 
cases in which extension of the process has not 
occurred and m cases m which it is uncertam 
whether extension has taken place On the other 
hand, those cases which present ev idence of spread 
bej ond the appendix are treated by conservative 
means This pohcy requires some discussion of 
standards of diagnosis 

Inasmuch as appendicitis is pnmanly a closed 
loop obstruction without mterference with the 
mam fecal stream, the mitial findings are tender- 
ness and more or less cramp-hke pam, with 
locahzation of the pam m the right lower quad- 
rant only after the elap'e of some hours Only 
after the ischemic necrosis secondary to mcreased 
intralummal pressure has set the infective fac- 
tors m motion mav one expect to find fever, m- 
crease in pulse rate, and elev ation m the leuco- 
C}'te count 


The ma^onty of patients with generahzed peri- 
tonitis of appendical ongm exhibit generalized 
abdommal pam and tenderness, absence of peri- 
staltic sounds on auscultation of the abdomen, 
rebound tenderness without reference on both 
sides of the abdomen, tenderness on both sides 
on rectal examination, and distention 
Locahzation of the process is indicated by limi- 
tation of rebound tenderness to the appendical 
region or reference of Uie pam to this region after 
sudden release of pressure from other areas of the 
abdomen Mass formation, palpable on either 
abdommal or rectal exammation, is strong evi- 
dence of locahzation, but its presence is dependent 
on the duration of the illness 
We have gamed the impression that the condi 
tion withm the abdomen maj'- be accurately de 
scribed m the majonty of cases on the basis ol 
history and physical and laboratory examinations 
Patients seen m the first 48 hours who present 
limitation of appreciable spasm, tenderness, and 
rebound tenderness to the nght lower quadrant 
are considered free of extension of the disease, and 
are treated operatively Similar treatment is ac- 
corded such patients who m addition appreciate 
pam m the right lower quadrant upon sudden 
release of pressure from other areas of the abdo- 
men The appreciation of pam at the site of 
sudden release of pressure from all areas m the 
abdomen is evidence of generalized spread and 
dictates conservative management Generahzed 
spasm and tenderness appear after generalized 
nonreferred rebound tenderness and indicate a 
well developed peritonitis 
If no other cause for fever and leucocytosis is 
present, and if, as is usually the case, the obstruc- 
tion to the appendical lumen lies proxunaUy and 
the bulk of the organ is therefore mvolved, the 
level of the leucocyte count is usually a reliable 
index of the presence or absence of gangrene, 
counts of 20,000 or more per cubic millimeter mdi- 
catmg gangrene Leucocyte counts much abov e 
this lev^el often imply perforation m addition In 
the few mstances m which only the distal portion 
of the appendix is mvolved, this is not a reliable 
mdex, the process usually bemg more advanced 
than the count would indicate 

Elevation of the pulse above 120 per mmute and 
fever above 102 degrees F , taken bj’- mouth, 
are corroborative points strongly suggestive of 
extension 

Signs, svTnptoms, and laboratory findmgs have 
been found to be very unreliable at the extremes 
of life, and we are more prone, therefore, to use 
operative therapy m these groups than in the 
middle age groups 
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TABLE I — MmiTALmr or SCUTZ AWEXDI* 

cm® AT THE TJxniaisrrT or ja^tvEsoxA 

BOSnTALl 



•oft drU wfth m ooflcc of miwraJ « 

trice dtBj- If thk b tolaeted, paticnti ct & 
mmd villi tbk dvt tad dlrectiias to aroid tn 
doe ettttbc Tbev ur fhen ippjfctatab ti 
tetara to tl«e Iwtpfttl £n 6 ew ii to tpfadfc 
totuy Of the praeot Rronp, ooly tj per eeni 
to kttp the retiir* »ppottttioetil one oJ 
thete lelnnied » veil Itler iriih ynsenttred peri- 
too tM, which he utln wrvhred. 

lEtctn 

Proo Jinuarr i iwj. lo Joh- i 193^ ijij 
palirtu weretcInnttedtD th* LoKeTtltTof Mio- 
nt»oU Hospiuk. Tbev aie ckniird bio the 
foCowTa^ dinfcal diafincii froqw 


■ntUkT«C« OT AWESDICSTTS WITB CTtBA 
AWEStlJlCAL EXTCrtKre 
The tou of t few lUghtly ni patiesu with cxtri 
tppeodical ioofited procetKi tn 1931 tod 193 
M to tbe IntroductioQ of coatmwtnw ratotfe- 
loent for >ocb cue* it the Ua h 'q u ty of 
•ott R^Hih. TEe wtsdom of Mch t ch*D<e it 
ttnported bj the fifttft* erf Sltatoo, whfcbthowt 
rt^ jaomUty nte lolWittff tppeodectoisi) »t 
the talCTVBl between oetm of the daem tod oper 
ttioa taemfiet, t mtfnmm befog retched at 4 
tad 5 dt)*!. Ai Sid* mi lad Baw^t hive bdi- 
dlrtl, CTwa er vBtiN^ tberepv tt thb boapful diffm 
Mrtemrfaat fretn that tdvocated bv OdcsKt Coo* 
lerrttive treatmeat tn the ciact reported s the 
freaeot paper lodadet the loQowmg hetn* (1) 
rest In bed, in the euptne nantioa t») hot pteka 
tppbed continocM*}) to lae abdomen (3) con- 
■taut gattric or duodenal nctioa appited to to 
Inlying doodcnil tube U"* dear BquV 5 * by mewth 
in Umhed qntntltkt — to btm dtDy (5) 
parenteraf gfvxme tad todaun cWorWe tokrtioo 
MffiocDt tomlatalotntdet;uateicrinaiyoatnt 
(6) moqinne or codeine u needed to pam ( 7 t re- 
peated eroD trantfotfcma, t* often ai every day 
Of two in the ticker ptiieaU (8) dreioagei of 
tbace»c* only if tbev ctotc appeeatWe fever or 
lacreore in puJac rate (.9) wilniinamide (need tn 
oniydofthe*o7Ct*eaiatlu»»ena) (»o)otiygeii 
octaiiociJly aod ( ) mAmtenaoce of an ade 
qrtite partotcral muke of protein nftrogeo (a* 
ptum) cakrrwt (u » per cent giucoae »ohiU» 
mtra eacrRiiv) tad laosba fTbb h» been 
tttempttd in onlN the roewt recent ctsei, t amoO 
proporOon of tboae reported 1 

IITWH the letnpcfBtow bt* irtnrocd neanv to 
ooimal and dimr^n# ““ “ 

tolcraied to tevTTil boon at t time tocikw » 
dtKrmtbtued. and the ortd muVt » caoVfcwJv m- 
ermed m the r>ccetdmg 3 or 4 dav* t* tar » a 


S- r ^ i 't k n u ryyradlddi {'SBterrvl 
B Wntt ncAtlKilfd vf^ettOctih, ot 
C- Aav w Bcfali wfah eaU» »fficwtoJ glffat, rake 
Cmp L Tkse pnwattic tfy rv J fc tii «id 
rTtra-rppcni&al le oH n o pe tuacm er Uni 
ind ttriuelti*) tf 

C«eap Tt TtciM tmwn t bw cpf««kt£k iU 
fnmlaid p^ooHU. 


Of * fotiJ of 353 tafmal cuet, lie taxiann 
iitn 30 wm ewtidmd jaorsti (a> p)tWifk>I 
evaauDatlcm, and in tbe itiiafaifig nv thev wne 
tetpe d topBding or beaOng fTtbia I) * 
there were 753 taaa of dmkaS> teste aMO* 
dUtb without ertmioa. In ?» the tya ccea 
weft termed nortnal 00 pre« and ntfcrcaa^ 
evaLmJnatkB tbeae may have bea emn b 
Dcaa. or pcaafbly tbe exoduion wai too earfr t* 
pmest pcJyiceaphonucfcar Jeocoeytfc tofitrew 
of theappendcal wall (to) la 9t lattawei, k**i- 
iag pr iA caa c* cc lobaVihig infUmnotfcfi ere 
lotma In 465. icote iapj«mtive appe nflotti 
proved to be prmot, and te 1*4, fraakpytee 
iid devTdoped In the* 
coned. Tba pcatmoriem CTamh atwo* 
tkhjrl the foOowmg c aiu c* of denth 
Elco*. irtia right heart laBore, cv^*'-^y* 
death, brooebopneumonia and heart 

peipymk cocaridcred doe to bypothila^ 

and portal am tbroanboB* and nronii- AJ 
denlbs ocmrred m adoh*, the mean age codi 


the remojnlng to? 

■pneodadli* with eitra-appmficil 

on tbe bat- 0/ bbtorj and 


'T'SSiSJa— :S 5 ° 3 iV 



DENNIS ET At TREATMENT OF ACUTE APPENDICITIS mS 


TABLE II— TREATMENT AND OUTCOME OF PA- 
TIENTS PRESENTING APPENDICITIS AVTTH 
EXTRA-APPENDICAL EXTENSION* 


Treatment 

Group I 

Extra-appcndical 

localicatioD 

Group II 
Gencrniized 
pcntomtis 

Cases 

Deaths 

Cases 

Deaths 

IqDJ. 

b^r 

% 

Ears 

ber 

% 

lEnm- 
! her 

% 

Ians- 

her 

% 

Immediate appcndec 
tom^ with orainagc 
at time 

10 

7 a 

0 

0 

4 

4 9 

2 

SO 0 

Immediate appcndec : 
lomy vritfiout 
drainage 


9 4 

2 

1 

IS 4 ' 

2 

1 

i 9 

0 

0 

Conservative without 
dramage 

roo 

1 

7r 9 

t 

I 0 

5* 

76 5 

10 

19 2 

Conservative with 
drainage of abdom 
abscesses 

14 

10 I 

\ 

1 

7 I 

7 

10 3 

t 

M 3 

Conservative with 
proctotomy 

X 

0 7 

0 

0 

3 

4 4 

0 

0 

Conservauve with 
colpolomy * 

X 

0 7 

0 

0 

0 

0 

0 

0 

Totals 

139 

too 0 

4 

2 88 

68 

too 0 

13 

19 I 


*Of the to patieots mth extra, appendical localiaation treated by 
appendectomy with iromediate drainage. 2 subae^ruentlj developed ab* 
doreinai muses necessitating druooge by the abdofflinai route Two 
coQservatb’ely treated cases were given paroral suUaniUmuie soIuUoo 
Of the 2 patients with generalized pentonitis that died following appen 
dectomy with immediate drainage both developed indjunmatory maaaea 
after appendectomy x of which was drained throu^ the abdomen the 
other by colpolomy Four conscnratlvely treated patients with gen 
cralued^wnlomtis were given sulfamhmide i died 

and laboratory findings, and m 29 instances upon 
laparotomy performed because doubt was present 
whether extension bad occurred There were 17 
deaths m this group Inasmuch as this is the group 
m which most of the deaths occurred, special em- 
phasis will be placed upon it 

DETAILS OF MANAGEMENT OF CASES OF 
APPENDICITIS WITH EXTENSION 

The details of management of the group pre- 
senting appendicitis with extension are gi\en m 
Table II Twenty- three patients, with extra- 
appendical localization were subjected to immedi- 
ate appendectomy, in 13 of these the wounds were 
closed without drainage and of these, 2 died In 
the remauider drainage was applied and the pa- 
tients survived Six patients with generalized 
pentonitis also were subjected to immediate ap- 
pendectomy, and all survived except 2 of the 4 
cases m which the wounds were closed with 
dramage 

Most of the conservatively treated patients, 
whether with or without localization, recovered 
Without drainage Of those that were treated 


TABLE HI — ANALYSIS OF DEATHS IN APPEN- 
DICITIS WITH EXTENSION 


Group I Group n 

Extra appcndicoJ Gtntraliied 
iCTmUxatJon ptrilojiiUs* 

Number of deaths 4 13 

Number of adults 4 ^ 

Number of children o 7 

Number of males 2 8 

Number of females 2 5 

Average age of adults — 

jears 40 37 b 

Average age of children— 

jears — 10 o 

Autopsies— per cent roo too 


*Two deaths In group I were ascribed to peritonitis j to pneu 
mooia and i to gas baalhis Infection of the abdominal wait Con 
tnbuting factors were cv^sccfat^on perforation of the bowel mechanical 
bowel obstruction hjxirothonix and aortic aneurysm 

*Tcn of the 13 deaths in ^up II were ascribe to single dominant 
factoni These were perllonilis in 7 cases paraly'tic ileus fn 2 cases and 
septicemia in i Conlnbuting factors were perforation of the bowel 
evisceration crop>*tma lung abscess liver abscess thrombophlebitis 
and hy'drolhorax 

with drainage, whether by laparotomy, colpot- 
omy, or proctotomy, the numbers are too small to 
be of statistical significance (Table II) 

Sperling and Mynck reported that the mean 
hospital stay in uncomplicated cases was 9 75 
days, while m patients with extension the mean 
stay was 22 5 days, mcludmg the return appoint- 
ment for appendectomy In our senes of cases of 
appendicitis with extension, the mean time was 
17 7 days for patients with localization and 23 i 
days for patients with generalized peritonitis 
These figures do not include the return appomt- 
ment for appendectomy Conservative manage- 
ment is therefore a more time-consummg course 
to follow than immediate appendectomy 

COMPARISON OF CONSERVATIVCE WTTH OPERATIVE 
THERAPEUTIC RESULTS IN THE TREATMENT OF 
APPENDICITIS W ITH EXTENSION 

Of 29 patients with extra-appendical extension 
treated by immediate appendectomy, 4 died, a 
mortabty rate of 13 8 per cent Of 178 cases m 
which the examiner felt sure that extension was 
already present upon admission, and m which 
conserv'ative therapy was therefore used, r3 died, 
a mortality of 7 3 per cent The mortality rate, 
moreover, was lower with conservative therapy m 
each group than with immediate appendectomy 

ANALYSIS OF DEATHS IN APPENDICITIS WTTH 
EXTENSION 

Of 69 children presentmg appendicitis with 
extra-appendical localization, none was lost, but 
m 70 adults m this category, the mortality was 
5 7 per cent The mortality rates m generalized 
peritonitis were 1 7 5 per cent among 40 children. 
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iod jr^ per cent unoDC j 8 idulti. There were 
S6 male* asd u teioiks with VxalhaticR cod 45 
mala and tj lemcfea irrth etoeraGred peritomlk. 
There wna 00 ilgalficant oHereoce betwmi Ui^ 
aezea m moftantj AU dothi (a all (roopc oC 
pabcaUwere/aOmredb} aotopay Aautclplaof 
the deaUti in oor aeTies d cue* la pnaeited in 
Table Ul 


The 6guita preaeated la the preaest paper are 
dbtisct]) better tbaa tbnae reported Unro thb 
dmic either by Taacbe aod Spano for the ywt 
<fto to xq when aH paUenu were ippodec 
tomlscd, or oj Speriin* and ilvrick for reara 
rq^r to rojj Oie petijd |wi a/fer the iatradoc 
ikjD of cQnter\-aUTe ibnapy for ad\-anced taaea 
(Table H*} Ahhooth a p^ of thk hn pim e ui e ti t 
h due t inchai0O of a lai^er Damber of k* 
cdi-auced caaea fa the pie aent aerW, u e m ' thel e a a 
the oortaljtj rales In the casea with rrtT*-i7Ms»' 
dlcal cTtensim, whether localiied or geoeiaUred, 
h*\-e laDea Daierially V%Tral lacton are of h»- 
portanct. Blood tranafnawo has been n»ce fre«l> 
used tfl the first piece, ai>d greats- care has been 
gPiTO to a props »h faitske and to a fcs» rrtmt 
C a profrr caloric Intake Ia the parotal raite 
It B frit that a Urge part of this impovsneot, 
bowe%Tf a doe to a more deqnata aaoeraUBdlitg 
of the pothogcocsia of the dhoie. 

At ctreaaed by Spcrbng and Myrki, aba msea 
are drained caily b> entrepentooeal rwlea and 
osir when to addirioo to local eridetsce*. fsw 
tnA deiaticn of poise and leucocyte c oyit a re 
p reamt The McBoraey toosioo orioahrly a 
ured ioe prendectoeny lor It gtres adecyiatc 
cipoanre ana can easllv he enlifprd d oerd be 


The poDcy here b to omit dralmet uilm there 
b definite iodicatioQ for it. 

Ahhcragfa coaawlerable t mp r ux sue nt otct preri- 
OQsresiltibmT*ttdfe\hnpipo \ht frpek ncf 

of Then} paon, B raiaoo, and alks with the 030 - 

bfaxd DK of colfanfiamlde and drainga at is' 
inedbte appendectonty aagjcats that nfil mere 
salbOctory methods of treatoent tf patfcab 
with appeodidtb with pcriwatlon tcey U at 
hand. 

In oor fTTOp of diildrtn w ith k>caH«d preesws 
wt barr bad no deaths to the preseat ssici. We 
hare gatoed the Imp r uaki n that ctmssvallre 
managrawnt b more dEcadoes to thb grocp thu 
to adnlta with locaUntloa or pabents wiln fcn- 
ftallied peri toaitw, but <w nwTtilitrditi are not 
torgt enough to be statUbcallr i^nificant b tMs 
TZtpttL ^Uier tod hk UMKhta eooOodei tMt 
consavathT therapy b moet aalbfactocy lor 
localutd than tor eeneralbcd peritoaetj lofectm, 
and the data of Adams and Bancroft a^ foppert 
tha 

Compeiboo of tJie rtaohs of ccossralire tbs 
apr wnh thcae of more radkai Bwthods both hoe 
a^ at most other ritoio n|vats that ihb b the 
sethod of choice to cases to whkh tbe process baa 
spread the sp^ndh hseit Thabbcne 

oat by the fact that ihse wm n °tjes to the 
pusm t gruop to whkh sdSdnt deeto ceectre* 
mg the react ttato at the dbease obted at) that 
cfcmttoc was pstomed end apfeodeacaBT dcoe 
to the u es coce of abscoa or pmuoitn to thb 
groop tWnsortaBty wsa 13,8 psrtnt. Theincr 
tsllty rate m the ty 5 cnnsSTalfrely trialed cases 
wkb itaoh txfentjaci, aad thsciofe osoallr wah 
more tdranced dbease 00 the other hand, was 
T 3 ps cent. It b aocb data that taose a w 
la\'or the cwMm atn-e management of adraaert 
cases of appeodjods to spite td the ertra r«i to 
terms cf patisce druga, blood, and days to tlw 
hospltaJ 

COVCUJSIOVS 

I A review of ij j cans of cDnScal awww 
didtii in which patimts ere treated *t the Ini' 
veruly of llfanesoU Iloqwtaia from Jawnry 1 
t93S» ^ Jtalv rg39, shows an overall mert'W' 
niJe of I 75 cs csiL , 

Cocservatirc BMafaiwit of the n«c< 
vanced cases has besi the role- 
rate m cases with evtra-appcndjcsl 
(localised nsfioami or thsces 
jjS ps cent, and that to oues artb r*«nlum 

perUcohisiras oipsceat. 

, fn spite of the fact that U 
peodltore of /non hcnplul d»\s. dinp, owoc, »" 
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THE CIRCULATION IN NORMAL AND VARICOSE VEI^S 

RiaiARD E. HELLER, ^Ln Chtofo, IDbcrt 


A RECENT review of the bteretore oo the 
pirfilolojy oi Tuicow vriia of ibe kg 
(tacribn certtta rituci of Ibe pfobira 
L whkb need furtWr cbinbatai (<) 
Herda k reported the finrt of t terKi of Uoom 
bavc been imdertaben to ertablbb t ckniee 
pktan of ftmdamcntnb utd t twi niW foaocktion 
OQ wbkb to boM trentnent 


Tbe inatomicAl rdatiacofiipt b tbe kg ore wcO 
tdipted to perfona tbe neornry faactnm of 
tb*t urocture. yet beatse of tbe dott tntegn 
tioo of tbe orut* tnvoJved tn the Tcoms dreak 
Uoei, refath-dy mOd bterfermce with tboe 
element* wffl oftoi ditmpt the letndty of the 
wbde TTWfhtnhm It b not proposed t com 
compJetefy the anttijmy of tbe veto* of the leg, 
bot to nidJcite tbe bUflute ci>~aTdas3tba nkt^ 
between vdni of tbe foot tnd kg vnb tbe 
Bnade* «ad fjrit- 

Tbe wpb ayjcB rdtt* uke tnan (be doml 
Ateide of tbe foot Tbk Ardi tki opoa 
tbe exteneor tendon* of tbe too vhkb b tnn 
cemrr t deep grwre of rein* cooriftioK mebily of 
tbe domU* peds (frum wbkh uke* the eotoior 
tibiil) tnd nomenm perfontioK meek. Oo tbe 
pUntai ettrfece there b to tretw looted at tbe 
level of the meuunopbxkot^ )ouit> end coo 
*1*0 of a leige la ten! end a imaller medkn veawl 
Communkallnc vein* ronneet tbe pknUr treb 
with tbe doml plena to fora a complete drek 
umiDd tbe meUtaxioI booci. In eddiboo, tbe 
ktenl pkotir vdo axtutomoee* with tbedomb* 
Mda tbroof^ a taifc vee e el which perfoiate* tbe 
toot at tbe ba* of tbe feat Intmpace (between 
tbe firrt and (ccood metatamk) 

Around tbe ankk h t oj tnpki and variabla 
aeries of anaatocnac* of tbe im and iboTt la 
pbenoos vein* with both tbe an tow cod poatenor 
UbiaJ Tied* (Fig i) Tbeae cnennamkaitiooi are 
adapted to »en e a* anrJbfy or by-posa di a nnrl * 
should liwal obatmetiDo aiisa a* after a 

fracture or tbrembosii. 

In tbe kg there are three main deep xenout 
tnmUL. Tbe anterior ifbod Tin aroe* ftoen the 
dorsalit peda a^H poaee* upward onder tbe terr* 


m l.wmd> tirtnl Vbc*. uid fw Ck 




doc* of the long exleoaora of the toes and coto the 

h ten] milace of tbe tibia a od tbt anterkr anfux 

of the totcT oneou i icptum. It pasaa throng the 
septoffi near tbe head of tlic tibia aaj emptn 
Into the lowest aegment of tbe popIUcal wn. The 
potterior dbiaJ, formed malnlv frotn the jJaatar 
inbotaiica, pasaes opwan] alocg tbe peatrrkr 
iortace of tbe aentum and entea the popCteil it 
Of Dear tbe jnnctioo of tbe anterior Ubol A thH 
channel, tbe perooei] arbe* Inst above tbe aaiJe 
pcatericiriy a^ aacesd* rwf lvt to tbe peroceei 
anodes to empty int the popGtcal em at the 
mme k%d at tbe twt> otber trnniu. 

In addition to these fatencoacub reras, there 
are important iafmiaascidnr channel* shid are 
of two types. In aQ tbe mnsdes of the kg cscept 
tbe gattroowwas and lolev* there are mnefBiB 
£m rtins wbkb kare the mssek at r%bt aogk* 
to tbe fiberv The braodw* of there raaeb fona 
a n eiaoik wrtbin tbe tenack to that a rerie* ef 
aieade* cmaeet with the aaht tnuta TVreare 
tbe nreb wbkb rear enkrge and form aew 
dtannek d an obatnataan abow oaar 

rUrecl ioc cd the \eini within tbe rutitc 
benuu* and aoieut cbowt an arbof ited pleta* 
large thin wafled vtsael* wbich trartrse Dearly the 
ler:^ of the nioack beflr and edt dbae tt tk 
Qpper pok (Fig t) Tboe leins are meat ff 
fectfveJy creplkd by umscuh r adfvrty and cae- 
tribule a great tkai to the makleoance ef the 
norma] tfcdt) of flow 

It b weD cstaUbbed that miacultr actfrety k 
a nia}oT force m the propabfco of renew* Uw 
Tbe gaatrotremha and iciecs hare atiadmw^ 
which mate them particnkrly eflecti t kr tab 
pumae. They bare a ny lain ««« ef nmw 
and CDCsequenlly an auimul abfljty to can 
effecthT compraakn. . 

Aioond the kg b a ttmog krer of fuoa^^ 

entris) whfcb lonn* a rennngid, rather iaM« 
en\Tiopc. Thbkytikamiinwro lthtbel*» 

ku and wftb the deep kaco cf the 

tmefaed firmJy akng tbe anterior 

Ubre, to tbe bony promhjwct* of the 

to tbe BMlkoH to ixm a chamber wbW a^ 

campfctely oxJoae* tbe deep ttroctum of w « 

Thk km leod* lo limit tbe effect -rf 

cnaacka to tha ekroenU ”_-t 

tbe £a»da are ligbtJy »«PP^ 

away when the DdAened rmode fcdN tegta » 
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Fig I A dissection of the foot and leg to show the re- Note particularly the arrangement of tnbu 
lationships of the deep and superficial venous channels communications 


compress the vessel Therefore, the superficial 
veins are less completely emptied by this force 
than are the deep 

In the thigh there is a similar though less per- 
fect system Large veins are present withm the 
muscles and between muscle planes (especially of 
the quadnceps group) so that activity probably 
effectively empties them 

THE t'ELOCITY OF CIRCtJlATIOE 

It is universal!} accepted that grav ity is most 
important in impeding the venous return In the 


erect position, blood must be elevated 
capiUary bed against a pressure of 5 
centimeters of water This is accomplish 
by the action of muscle groups segm 
ranged along the major trunk vei 
muscles supply a propeUmg impulse whi 
effective by valvular control of the 
of flow 

Circulation time studies emphasize t 
gravity on the venous arculation 
Sweene} , and Toth, usmg the tilting t 
that the circulation time (foot to th 
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vertical position was as much as 6 times slower 
than m the honzontal Readings m the horizontal 
\aried between 20 and 40 seconds In the 
\ertical, m ii cases, the circulation was so re- 
tarded that no sensation was elicited after 221 
seconds Howe\er, when these oises were re- 
turned to the honzontal, a strong reaction ap- 
peared within 10 to 41 seconds 

Bock, Dill, and Edwards likewise found marked 
slowing m the erect position In some cases, a 
standing circulation time of 5 to 7 minutes was 
noted In others, no reaction was noted when the 
subject was standing, j'et when he assumed the 
honzontal, it appeared within 25 seconds Thus, 
m the normal long saphenous vein, gravity 
markedly retards the flow when there is httle or 
no muscular activity 

A study of the rate of circulation in vancose 
veins has yielded further information on the effect 
of gravitj and the pumping action of the muscles 
Five cubic centimeters of 20 per cent calcium 
gluconogalactogluconate, so called neocalglucon, 
was rapidly injected into vancosities in the calf of 
the leg The circulation time was taken from the 
beginnmg of the injection to the moment when 
the sensations of warmth and sweet taste were 
noted by the individual All patients were tested 
m standmg position Results are shown in Table I 
These records indicate that the velocity of flow 
in vancose veins is vanable, though generally 
slower than m the normal (2, 9) There is ap- 
parently httle correlation between the size of the 
vem and velocity In 6 of 26 cases, blanks oc- 
curred, that IS, the subject noted no sensation 
after standmg quietly or even walking around 
This IS evidently due to dilution of the solution as 
it IS slowly earned upward A concentration is 
reached which is below the threshold of the 
reaction 

In most cases the effect of muscular activity on 
the emptying of the superficial veins is nicely 
demonstrated Ricking, standmg on the toes, or 
walking, mtensified the reaction once it had ap- 
jieared In other mdmduals, if no sensation was 
noted within 2 mmutes, the reaction could be 
brought on almost at once by some muscular 
activity 

This study clearly indicates the unusual degree 
of stasis in vancose veins in the erect position, 
and the r 61 e of muscular activity m overcommg 
the effects of this load 

direction or the CmCUlATION IN VARICOSE 
VEINS 

The relation of the direction of flow to valvular 
incompetence is not established by the circulation 


TABLE n — SPECIFIC GRAVITY OF SOLUTIONS 
PEEITOUSLY USED TO DETERinNE THE DI- 
RECTION OF CIRCULATION IN VARICOSE 
VEINS 


Invesllgntor 

Solution 

Concentre 

lion 

per cent 

SpcaBc 

gravitj 


Dlodrast 

35 

1 185 

Pomeranz and Tunick 
McPheeler^ Aferkerl and 
Lusdblad 

Skiodan 

40 

I 258 

Veal and Van W erden 

Thorotro-st 

25 

I 270 

Palt^ . Talhnm and ' 

Nicholas 

Hcrljm 

Urosclcctan ' 
(Neo-Iopas) 

50 

1 

I 335 

McPheclers and Rice 

Lipiodol 

40 

I 302 


These determinations were made at room temperature (85 degrees F ) 
by the pjknomelcr technique Note the weight of these solutions as 
oomparw with blood which has an average speafic gravity of luass 


time method It has long been known that when 
a person w’lth incompetent veins stood up, there 
was a rush of blood from above downward This 
led to the vicious cycle theory (reversed circula- 
tion) which was substantiated by observations on 
the movement of \-ray opaque fluids injected into 
saphenous varicosities in the erect position The 
greater mass of evidence (6, lo, ii, 12, 13, 17) 
favors a continuous reversal m the direction 
of flow in incompetent veins However, these 
studies are open to cnticism because of the high 
specific gravity of the solutions used Schmier 
injected an iodized oil having nearly the same 
specific gravity as blood and observed a central 
flow in the erect position and in spite of incom- 
petent valves Loehr and Toelle obtained similar 
results with another type of opaque medium 

In order to explain the discrepancy, tlie specific 
gravity of the solutions used by past investigators 
was determined (Table II) All those which ap- 
peared to be earned downward were found to be 
considerably heavier than blood and would 
naturally sink through a less dense medium 
These solutions would have to be diluted from 2 4 
to 5 I tunes to obtam the same spiecific gravity 
as blood 

It was, therefore, decided to repeat this type of 
experiment with a preparation having a ngidlj 
controlled specific gravity A sterile aqueous 
solution of sodium lodohippunc acid, known as 
hippuran, was made up with a specific gravity 
approximatmg that of the patient’s blood 

Our patients were placed m the standing posi- 
tion for s minutes, after which time a sample of 
blood was drawn from the varicosity The 
specific gravity was unmediately determined by 
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Fig 3 Case 4 a, Film showing soft tissue detail before injection Tourniquets ere then placed 
4 mdies apart around the calf of the leg and 10 cubic centuneters of blood ivas aspirated from the in- 
tervemng segment of varicosity This was replaced with 10 cubic centimeters of hippuran and then 
the tourniquets w ere removed b, Film exposed i minute after removal of the tourniquets, c, 3 mmutes 
after mjection and a twenty foot walk, d, 6 minutes after injection and a total walk of 50 feet. Note 
that there is little shift m position of the solution but it has become more ddute Specific gravity 
of blood I 051, of solution, i 053 


mmutes later a trace was still present in the same position 
One rmnute after mjection of the left leg the solution was 
noted above the pomt of the needle. The patient was told 
to strain as at stool and another film was exposed which 
show ed mov ement of the hippuran downward 

Case 8 Saphenous vancosity havmg a positive Tren- 
delenburg test Caliber of vem, 3-t- Specific gravity of 
blood, I 033, of solution, i 054 Four cubic centimeters 
was injected After mjection the solution appeared 
mches above and below the needle Five mmutes later a 
trace was still present above but none below 

Case 9 Saphenous vancosity havmg a positive Tren 
delenburg test Caliber of vein, 3-t- Specific gravity of 
blood, I OS3, of solution, i 054 Five cubic centimeters 
was injected just above knee At the end of injection the 
solution appeared localized at the site of the needle 
puncture Five mmutes later a trace was still noted m the 
same place 

Case 10 Saphenous vancosity with a positive Tren- 
delenburg test Caliber of vein, 4-t- Specific gravity of 
blood, I 053, of hippuran, i 054 Four cubic centimeters 
was injected After injection, the solution appeared m the 
vein at the level of the puncture Five minutes later a 
tmce of the hippuran was stdl present abov e the lev el of 
injection 

CvSE II Saphenous vancosity with a positive Tren 
delenburg test Caliber of vem, 4-t- Specific gravutj of 
blood, I 053, of hippuran, i 053 A film e.xposed after m 
jection of 3 cubic centimeters showed all of the matenal 
above the needle Five minutes later, a trace was still 
present in the same position After elevation of the leg 
and then a wait of a few mmutes, a second injection of s 
cubic centimeters was given at the same level Three 
mmutes aftenvard all of the solution was found above the 
point of introduction 


Case 13 Saphenous vancosity with a doubly positive 
Trendelenburg test Caliber of vem, 4-f Specific gravity of 
blood, I 057, of hippuran, i 037 Three cubic centimeters 
was mjected At the end of the mjection the solution ap- 
peared above and below the site Five mmutes later a 
trace was stdl present m the same location After kickmg 
ten tunes there was stiU a trace present 

The accompanying roentgenograms (Figs 2 to 
5)' substantiate the observations of Schmier, and 
Loehr and Toelle, and indicate the followmg 

1 In the normal saphenous vem m the erect 
position, there is a moderately slow centrally di- 
rected flow 

2 In varicose saphenous veins where the valves 
are still competent, the circulation is centrally 
directed but the velocity of flow reduced 

3 WEen the valves are mcompetent, the circu- 
lation IS nearly stationary' There is a very slow 
upward flow when the upright state has been 
maintamed for a period of tune suflicient to allow 
for complete fiUmg of the vessel 

4 Walkmg does not markedly afiect the direc- 
tion of flow m the saphenous trunk above the calf 
of the leg as shown by the movement of the 
hippuran solution 

5 Coughmg or straining rapidly and readily 
reverses the direction of flow and forces the 

*The roentgenomphjc ttudics were earned out at The Chicago 
Memorial Hospital where Dr Geoiw Landau \'try eraaousl> supplied 
necea5ar> technical assLstance and aid in Interpretation of 6lms 
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mtenebted fanctioca ow uta rr (0 ibe mam - 
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actkm of the leg moacka — ctprcblh of Ibe fsa- 
trocDcmha and toleiB — it made more eBn^T 
the hea 'v byer of aural faacb whldt coDtiub 
t^ afipOcatton of rmtacle forcea, and by -alrea 
vtuch cmtiol the directioa of fleer 

Moacnlar actmty if partkabTly cmpoetaiit in 
crvTfcomiag the bea -> kod vbich (nvdt^ impeae* 
OQ the retam armbtion wbei in the erect poal- 
Uoc- The hydroftatk head eie%-atci tbe \tiio«a 
tesskn vhi^ Id t m fortcf an incTea«e in 
cnpfQajy pfeaauxe tuffioent to malotam tbe flov 
of blood. Tbe capiOaiy puta r m e tfata letnains 
■Ughtl> higber tFan tbe \'awQB teosiaft at aS 
timea. Wlten tbe patient b ftanding quktJ\ tbe 
rcQoas prenore ma> be ele>-ited eooajp to 
HTTTilotih tbe Tcioat) of flov to half that in tbe 
recumboit pxaiUDO (1 4, 16) Thu ebanje in 
pnaatm and rdoaty k t eer w n parued b\ tbe 
cnfkctioQ of Uood in depeodent portnot f tbe 
body aod kw of protem-tree fl >d from tbe Uood 
into tbe tbanea. 


Lnaa of fluid ocean aa tbe preafure ia tbe 
eeoui tefinnt of tbe apfUu^ k elected 10 tbe 
point wbm blood proaon k hjfber thu tbe 
coOod oszDotx pTcaore lasda dlnctly «a> 
ored norsnl apfOarv pnaaura and noBd ai 
aimfe of 43 cndEDetm of water pi ef iure ta tbe 
anerf^r limb and 5 emtimeter* b tbe toocs 
aide Tbe cofiold oamolic pTEMore of tbe blood b 
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m e ten and m 6 min to, ceoUmetcff 
tbk there mil Dt tie diai^ During tba 
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6 Diagram of the normal venous circulation of the leg ns mterpreted from a me- 
chanical pomt of view Muscular activity acts as a pump which, durmg the compression 
phase, forces blood upward in the deep vems (and to a lesser extent m the superficial), and 
dunng the expansion stroke aspirates blood from the superfiaal v ems and capdlary bed 
Valves prevent transmission of the compression force backward to the capillary b^ and 
superficial veins, and support the column of blood above the active muscle elements 
The saphenous trunk in the upper thigh acts mamly as an overflow pipe to carry off that 
blood which is not removed through tne communicatmg veins 

Incompetence of the valves m the superficial veins perrmts blood to flow downward 
when patient moves from the recumbent to the erect position As soon as the vessel 
becomes filled the flow reverses to proceed m the normal central direction The central 
flow IS produced and maintained by the mflux of blood from the capillary bed A rather 
unstable balance is thus set up which ma> be readil> reversed Coughing or strammg, 
b> increasing the mtra abdominal pressure, maj force the blood backward and down 
the incompetent channel No vicious cycle exists because the superfiaal vessels receiv e 
more blood from tlie capillaries than is aspirated through the communicating veins A 
continuous retrograde flow could be maintained only if blood were aspirated mto the deep 
veins faster than fiUmg occurs from the capillaries Incompetence of a communicating 
V cm impairs the pumping action of the muscles because wnth each compression blood 
IS forced outward mto the superficial channels rather than toward the heart This ma> 
mterfere wuth capillary function and produce a gross edema 
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^ Tt*cl, edd> comnU doe to tortoo^Jtr a«l 
rwghfnla* ot htlrot, tad floctmtau h 
pranue. Wbm li^ere b \ilvukr beoc^eact 
^moft ouej) Ibm k t ton te tbe itiMlty cl the 
Qicaladoo Pimure dua^ wildi lato UitJe 
effect in the noraal readil} obetroct ind mer^ 
the direct Coo of ffenr 

tctmly because perfpherel enow prwsure* mc «tnca\i\ 

red^ to * ItN-ri beVw the cmkil »t>gc Minculvsctiritrh* na^lKtoro nantOf* 

itepi^bg ictloti of miaclei effect* the ht| nomal capOhiy Stritioo and ataoreiii* hi 
tnpcrffdal veiia (Mereml) than the deep During the erect poaftfcm, at»d a the oeJy roedankm 
blood fa iqncettd out of the deep which pcevtaU tire Vaad impoaed by gii Itrlioo) 
re»efa and to a le»er erteot out of the aoper daropiing the function of the fag. 
ffciiL Dorizig tie reJaatlon nbeK, the omnire 7a tie recurabeot poaftloa there ream t be 
mt^ deep %tna fa redacea ao that mood fa Dttle difference between the drcuhtioo of Dmal 
ai^wed mto theta from the caplllai> bed and and v'ancore vetm. Ilowevei a ben the indhiho] 
mwrncial c h a nrri a by aray of the comnYtu dotliig with mcmpeimt "elna itajxfa there fa aa imine- 
'■ehi*- It fa thfa aiplialing action which lowere date ni»h of blood from abo%t doa award until 
reooLir preawrei to the le\d at ahich capflUiy the empty vtaaef fa fifled Once tha fa coapfate, 
filtration and abaorptlon mar pto ce ed oomtaDr there fa eatabSahed allow Sow fn the mnuiditec 
Tha action fa dependent upon proper functioning ta». In aitine patienta wtoi *i3 t> diT< g quietlr ft 
of the 'aiin In tie cuotnmucitfng and deep may to or more mimrtef for tie apbeaoa* 
veuii. 9ioaid then action be hnpaired, aa altei tronk to empty whereni walking or other maco- 
t throTohophlebtk, edema fa ant to appear far acUrity ajpnatea an apprafable refame of 
Beczuzw of the arehiteetwaJ anai^jeinent of blood hw the aupexfidai vein* and angmeBti 
nnacka, fnarfa, and \>ina> mewt of the pum niM onMyrng. 

acth-fty fa coofined to the lown kg Tba ti Tim central flow fa fa cootndlakn to the 
p*niailatty tree of the effect oe the a u perfc fa l tdckocyde theory Betuae of theexteo>^^ 
tinnka. Twaaphenous rtn in the thigfa fa burkd ne«of thecap0faryb^theBsiulkntccc[mc8■ 
ffi coft fat, poo ft y atrpported, and errm-ided akb far aetlefry and tie refathrfy amaO caliber a 
ocil> a few coQunoncatfflg dna. Conaecptsitly. ncatul comammatiag vnu, only a portke <d 
there b Qttie compreaafcn of the \e«^ and the blood fa asp^ted, and eaoi^ renniu t u 
limited a^iaatioa. the *caKl and produce a ilow ore opaud. T 

All aoperfiefal \tiib ma) be enrakiered as iriajutafn a cootinnoos flow down lie 
autfliary to the deep channeU and capable of Inmk, the communJeatiag lelna mold 
HtiTnmg the burden of the ■enooi return ebould draw oB aon blood than entere the trunk bm 
the new aiire There ^'m■efa empty by way of the capfllar> bed. Even the Ina eared a e^ifQt k* 
atier the perforatire Tefo* or through the forea pntdncrd by walking did not force the mpfnao 

aJemtotbcfcinoTOoritideeplrftwtane*. Tbe totuticn dcmwarl. 

fact that freriueoth the loog aapheoou* baa a Inoearing the iniia-abtfamfnfll pfroore ^ 
nruDer caliber at the fc« ovale than kreer down coughing or ilralnuif nnv porifallv coBapre^ 
m the leg logweaU that mewt of tbe blood In tbe v,-nm ^v. .rwt ranre the iraoHrm«« « « 

trank ve*»d» carrred heck through the cam- 
mwnli-atmj vcTOt of tie Icg Eod tbit the trunk m 
the upper thah acta nicmy ai an overflow pipe- 
Flgore 6 fa a djQgzam in which an at tempt fa made 
to IBnatritc the rocchajiica] arrauganeol of ilua 
ayitem. 

\ailcoalrica of the aaphenota ayilrm Invrfve 
regnrenta of ether tbe trunk vein or ita tribolanea 
or both. The ■anenre portioo may be conaidefed 
u a almpk tnnt or rea er voir having Dttle cootrol 
over the cnculatloQ of fluid writmn ft TUa 
pathological anangrroent w areodaied » ith pool- 
ing of Urge %-chimea of blood, rio* empty™® 


Wfwe in prewre don the mcocDpeteut tnu^ 
Adams) and temporarDy rr\eiae the djrecD«« 
low It fa evidenl that, beausc of the b<^ 
opport, the aopcrficial eooca tree a pankutaiy 
-nlDenble to aratlonalo preajure , 

Stasfa pooTmg of blood, and the "anM « 
wraaure aum a are beheved to ctmlrib^ 
le\ekMOenl of phfcboacfcfoaa and 
ge TWcbangc. make the 
be OOM d > t>-ptol pMrtnUi ™ 

Ion may extend and dansue the blood , 


menta of lire foot. At the beginnlnj; of the ei 
penroent the drcomf e re u ct of the was ay 
twrimr^ and rf rnmgtca hter ig centfmetrra. 

Thompaon, Thompauti, and Dafley ha\re cafcu- 
fated that an average of ii pet ccni of the total 
plaarna %'ohiJnc may be lost in the upright inactive 
ttate hi x> to w mmatea E dema « the Icga fa 
not observed duriiur walkfam or tber rnmcnlar 
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sponsible for the cutaneous comphcations of van- 
cose veins Similarly, thrombophlebitis of the 
deep vems may produce the identical scarring by 
extension of the inflammatory reaction along the 
short commumcatmg vems found around the 
lower third of the leg and the ankle 
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FIELD FIRE AND INVASIVE BASAL CEI I 
CARCINOMA— BASAL-SQUAMOUS T\PE 

JAMES B.\RRETT BROWN MD ^ A.CS^ «»d FRANK. McDCn\UJ iLD 
St. 1.0cm, MnaouH 


1 T\Tt of bual c»ll cardoon* hu ben 
/\ otocrved that ipreadi throng the 
/ \ derma mthoal caotmg stuch cor^ce 
Jl. tikmtioo ii>d leitboQt pcodudog moch 
Dev Uhoc. It -‘1‘mi to be alniicvt entlrcl> dc 
itmctn-e and to kat-e behind a beakd area bat 
to pment an ever iocreaiiitf kslon vfth a am«n 
railed adyanamg edge with mtact or tempocarOy 
nkmted cpidennb. Areas may be left in the 
center vhiem hatT broKen down ar>d remain ai 
definite caruDomai that go oo to eiecM tzaae 
proGferatkin and InvulocL hbcroicopic lectiopi 
frocn the edge and any remaining areas di activity 
thov baml ceQ cordDoma 
To Idsitify this growth dinkall) we have 
called it txld fire bawl ceQ ciiemoma. It does 
not exactly reiemble a field fire became the lUn 
m the center eod e%'en the edge, may not ulcerate 

Fna na PcpP ta gt «f fwctrr Cafmwtr 

Seted d Matewa ft Lm. U« 

BmI ofi a anws m tn^Mur a tb* 

bto t w i (ba etbn Jljj i|.ij 1 d lUc OP* odd W b**« 

■imd Tba doBt tptawdt CD K U (ood a piprbrMB. 
Hutwl, Uay** rdtWiwii J Aa ll Km «•«. 

U a>iua*dV»a«»teif qu i wt ddLwdcda Tti b n 

aat t» b* bud cd ar,i* ■■i t d MWDp b* d 
IcMo—or aba— 


but fa) the rtlatkin of a skmly BihaDdng actne 
edp and a center that u free of im-ol etnenl, a 
field fare might be thooght of ahh lUbumloxei^ 
and its burned oat center with perhaps a fr* 
areas of remaining activity aroond brmh pQn or 
where ao% beavy groa th has held the fire 

An fanpartant pofiit is that the grerrth 

may not appear ver^ bad, its dagnosb mar rren 
be inlwed (f no bommg areas have been left b the 
center or a burning center may be treated ahhoal 
regard to Ibe menoonr adnutezng edge. It fa 
tbooght that in reafity Uiis is an aceedmgty tad 
growth and that it mar be one of the bruhe 
typei ahkh carries on m this fsshioo ptiaarijp 
vfcwpobt is Btengtbeoed by hariui ob- 
served this trpe cJ growth nscaDy in areas it 
which there b ocA soy easJlv b adrd deep ibw, 
as <m the scalp aod nose, and b these sreas 
Ihenad ea br having found deep bvsjion la 
wfajch deep soft tbsoe did petsrnl HseU nch u 
aboQt the orbit. 

It a f ct ey nbed that Ihjs b not a new tn* e< 
growth bat it b so faitmsling P^siy f™ 
pdots f progvaa aod beaiment that KtesUra 
Is caOed I It 
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Fll 7 Wt- IflTMtr* b*Ml cdl cafdMD4 f^mlrn trooi brio* ml |W 

RT>ur am 9 r^m beiart (olhwbif nnaxklaf tWoHfiml fra^tb. 

Fif S. Uthiple tn l^n baa>l cdl fiovtlt* orUt Ftta! 


3 j-«n foOcTTOg henvj tmdtotioa gnm by 
Dr Sbermod Moore. 

The patknt b. Flpje t rtftncd ofeatfan eod 
the gTTnrth wu unaflectroby radhtixL. 

Om qoctUoo in corwkfentkn o( Urn frowth b 
that it might ponlbiy be crraidefed a beafiog 
caJcfavBTM vhJCB iroold, oi cmne t diEroona 
ftaod (rem the patknt < point of tkv AI^oq^ 
there ms) be tathentiated ouea of belied car 
daoma (perhapa raacy onhsovs oaes) there h 
DO ny 01 bwvtog that any ooe will and, of 
CDone, oooe thooU be (eft imtrated wa dag for 
this poaslbClitY Dona ijkI Smith ba e cbotm a 
•omeahat mblfedfag title of thb aort fo rt p or tl ag 
a cn^le padent with a soAmoos growth that 
apparent^ behaved m tha [asiuon. However 



they add m the anide that. It b ImpoMiile t 
tty ahat the courac weoJd hare bna hid the 
lextoo not been eaUsed One can auSy ecojer 
hne that tbcrt woold have been steady ptogtos 
actd an nncwtrolbhie kano. 


crv Aiivz KU u. cxu c \»o»au 
levailve beal cell carduana b a dmical type 
that protehiy anort be detOTBfawd nooeae^ 
oaSy It b the most importut type ud am 
ones firmly esUbGdied at the side of the bow 
about tbe orblL or deep b the ar regfan, tU* 
growth b pnetjaBy bennhb at p resent TLii 
polat b baportaot ffi progooab and b teachizg. 
u there has been a socnewhat eenenl idea that 
cefl powthi present little diffknlty h tnal^ 
ment and b obtaining curesi By sridesf*^ 
mrgery or radlaticm, these growths may be heU 
b acejTuice for long penods, but they can tppsr 
ently penal b scar Uttue for long I*™*^ 
dormant state and lecnr e^wn after yean . TV w 
kte growths might be thought to be new-yrowib 

eolimy but are kj»wn to occur eften from 

ondei tbe surface where no epftbelfal crOs siw“ 
be Tbe patient fa Figtire 7 ihoas aa etiatnc 
recwience about the orWt that has 

thrornsb a flap repair of tbe orlginsl growth, wn 

wai di»e 9 yean before. 

The patimt fa Flgiire S shows s fr^ 
type gobg bt the oibtt. MdUpk w 0^ 
occur as seen here somctiiDes the bc4c liA 
face aetnis destfacd to form caroBOflua, wrt uw 
bvaiive tessdeacy b the fats! fsetor _ 

It a e^^dent that there are rolDwos of 
haist cell tniDors that temab (jifc scent ana 
profaMr brolrae o< tbae ttat tta "" 
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Fig 9 Widespread tnulUplc basal, squamous, and basal squamous groutbs, con- 
trolled by uide excision and split skm grafting Patient u ell 6 >ears, but suffenng 
more recurrences m nen areas all the time 


ansea that the growths are not dangerous How- 
ever, It IS possible that every basal cell lesion 
that takes on activitj is headed toward invasive 
tendencies 

The old term "rodent nicer” was a good one as 
far as clinical behavior is concerned, as the 
growths dig m and reappear as rodents do This 
term and Jacobian nicer were used for a long time 
before the pathology was described by Krom- 
pecher in 1903 He nas the first to use the term 
basal cell carcinoma and to determine the ongin 
of such growths from the basal cell layer His 
general findings on skin cancers were divided into 
the two tvyies now well known, and thej were 
described as follow's (a) prickle cell cancers, w hich 
are infiltrative, metastasize to Ijmph nodes early, 
and often contain homv pearls, (b) basal cell 
cancers, which develop not from the transitional 
part of the skin and the surface, but from tlie 
deepest lavers of the epithelium Most occur on 
the face, cheek forehead, and nose, and they are 
found usuallv in older people Thev develop as 
small lumps winch soon ulcerate, and for a vear 
or 10 V cars thereafter grow v erv slow Ij Howev er, 
Ihcv can suddcnlv take on rapid growth, often 
mushroom like tuberous tumors appear, and thev 
verv seldom metastasi/e Thev develop out of 
small oval or spindle cells with chromatm-rich, 
mtcnsivelv staining nuclei and have no typical 
pnckles or intercellular bridges Krompcchcr 
divided these basal cell growths into solid, ade- 
noid, cvstic, and parakcratotic types and a combi- 
nation of thece 


It is generally' thought that basal cell growths 
origmate from the basal layers of the epidermis, 
in fetal rests in the derma, and from hair follicles, 
and from sweat and sebaceous gland structures 
It IS possible, howev'er, that all basal cell tumors 
arise from the hair follicles, as indicated by 
Mallory', as none seem to arise from mucous mem- 



Fig 10 Section from a basal squamous caranoma 



si;rger\ g^’\ecolog\ and obstetrics 


brane and thej ipparcntly do not occtu cm the 

palm or (old- It amns to os that the mtjori^of 

ibem irae from the iclnceocB glandi, rather tUn 
from the harr fonninfi »tnxctuiei in the /oOldea. 
Thb Kc mi borne ont bv the tact that wyt of 
them occur m the ao caltd aeborrhec area of 
the lace and that manj of them mkroicopKan) 
and dinicaDy *eem to W c tbrir origin fa acb* 
CTtxn adenomas r aebaceoca 

RWoopirvim tpeaiuens m semK iostauces ha -e 
contained nmltlple madl basal ceO krioos, and 
there ts some experfmentaj evidence that stenits 
tonflar to those preaent fa seberm can, under ctr 
tafa conditions, m cartiDCigenic Tbe hail cell 
cmrduoiiias of tbe boccal cavit> refeired to fa the 
French Ulciahire may be adamantfacmas, whicfa 
m the solid type loo^: like basal ceQ /firm tbs d 
the skin. 

BAIAI. aCtLUtOCT T\'PEa 

KrompeefaeT abo recognked a batai squamaoa 
type TbecocnbfaatioDofbaaalceatatnoiavith 
th^ t%mkal souamoos cancer can occur which I 
hare ocaen-ed fa a tumor of tbe cheek " (Flgt. 9 
and e) 

MoetgosDeiy has stodkd a larp eena o( np- 
poaad basal cm frowths and baa rmn tte fob 
hoanng enodiaioos (i) Basal cm qstbetoaa 
may throng metaocepbcaii becocne a basil 
aqoUDAts e^thdiosn or e\'eii a sqaatocu ceO 
i^ >>wlioTwa- (s) lo a series d hwl ceil qii- 
theliamas dopened dfawrally as such to so 
per cent vIQ protably prot « (0 be trareffttnal in 
chatacter (3) Btial sqaamous eplthelknna, as a 
rule, b not the resalt d romt^enorberapr (4) 
Basal scnatpous eptlbeboma may occasionally 
metastasoc as such, or It may metastasize as a 
iguiiDOus ceQ epitbdioma Moat, If oot aD. ca^ 
of so aQed metastatic bual ccO cpctheQoina, wiD 
pTxnr cB microscopic examination, to be basal 
sqaamoQS ccQ or squamous ccQ epitbeboma. (5) 
n?ml sqaniBoaseptthelksna a refath'eh renstant 
to X ray and radio til Suijtcal tTcatmenl, »lth 
an untuualh nde acktoa, b fadicaied when 
pn»B bV, (6; The prognosb fa these caaei most 
beruarded. Tbe tomor a prooc t reenr 

W trten and associates ba T described 5 micro- 
sco^ types and ha -e concluded 

Tbe form d diflcentfatioo indicates the degree 
of mal^nancy dlfieientuUon as a basal cru or 
hair matrix caranoma a IndlcaU^c of low mahg 
naocN wfaik differentia Uoo toward q ii d entrtMcar 
cinema b present to the tnore malignant tomon. 

I ^nrrir mUrrt/hr t ^ of basal ctfl growth has 
noted m which there b no tjew toaue piled 


op at iH An open ulcer mar persist fat a fang 
period with no new bulk d tasue occarTfag, «dt 
as one usually thinks of fa any neoptascL ^Ticro. 
•coofcafly there b a baal cell sow type of grosU 
with lo^ fafillrilJon by BnaD dwplT wimWti 
ceOi, heU fa abejance fa some pccalnt naisDer 
aa may be seen fa some m cla n onu s oc commoi 
moirs m w hkh the cetb extend downward withoot 
any hasemcol membnue but which for the 
moment do not tnitad as a true cancerous grow th, 
Thb b an fasiduus growth, because of being 
easily o\-etiooked untfl some f«tuie Im becocne 
widny nnijlred ot deep Invaiioo has occurred, 
ccctdmoxs 

1 There b a cholcBl fora cf basal ceQ aud- 
ncmi that b apparently oot 1 cry eQkimDaod 
for want of a better term t has been designated 
clinically as 6eld- Are bMl ceQ caranoma. hobr 
no dsuDgubhing micTOsaipK feature has beta 
oofed. 

3 Thb gTtrwlh b apt to be mhfaterpnted u 
I Its true nature and ertent 

3. Ad> basal ceQ carefaoma b apt to bectoe 
favas i i e and the inchfag that they are not err 
dinverous b not c cai rct fran a cQnim stindpoBt. 

4. Tbe term fa aaK-e type mMt be o*ed 
more often for mcae acnuite dfakal dsoiptJot 
and far more M oc ip t and nteahe atle&pa at 
nadicatioe Hther epenboo or jsdkticb Ai 
tar at a known, tha b a cifaical type that ocest 
hedefinheJrdbtunuJshedmJcrosapoJJy 

that there a apt lo be no diflcrentblicii ofc A 

j. Basal sqirunoos types hai c been fraagulM 
•face Kjcmpecber’i original descnpeni and ffl*T 
nm as high as x> per cent facidmee £n aipp^fd 
pure types. 

A A pureir ulceralhe stage nay eebt, a Cfaw 

nflfag up of new tbne and eren with scuto 
IwwUnp at times, but with slow penatcat «rp 
mraiioe and wmenfag of ulceistfcia- 

7 Basal ceD caiefaomas gh e best 
any tajrfaonas of cure br early 
by erdsioo or ndjatix teat thrv are oen ntUU 
moT* dangeroos both for destmetw oftb** 
and He than b generally thooght and tauglit. 
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THE USE OF LATEX AND HYDROCAL IN CASTING 
MEDICAL SCULPTURE 


CHARLOTIE S HOLT, ind FREDERICK H F-^LLS, iMS,MD,FACS, 

Chicago, Illinois 


V ISUAL education has become an im- 
portant factor in the dissemination of 
medical knowledge Vanous forms of 
medical drawings, photographs, charts, 
lantern slides, motion pictures, and models have 
been used to depict anatomical and pathological 
subjects not easdy adapted to or available for 
clinical demonstration The realization of a grow- 
ing demand for new visual methods of presenta- 
tion has led to tlie recent development and appli- 
cation of sculpture m making rebef models for 
purpose of obtammg advantages of three dimen- 
sional portrayal ^ 

The pioneers m this work have been Dickmson 
and Belski, who have made models of the physi- 
ology of conception and labor, and Holt and Falls, 
worlung independently, making somewhat similar 
models of the placenta and mtrauterme fetal de- 
velopment Malvma Hoffman’s previous work 
and advice has been an inspiration and guide to 
both groups of workers Recently Holt and Falls 
have applied their method to the production of 
models demonstrating pathological subjects such 
as ectopic pregnancy, premature detachment of 
the placenta, and cesarean section ’ They have 
illustrated the techmque of the low cervical, classi- 
cal, Porro and vagmal cesarean operations show- 
ing the vanous steps of the actual procedure by 
means of hfe sized models and, where necessary, 
have incorporated mstruments 

In order to clanfy the discussion of the pro- 
cedure we are about to describe, it is necessary to 
distmguish between moldmg and modehng Ac- 
cordmg to Frederick— “To model is to construct 
m some plastic matenal, as clay, a model which 
can, if desirable, be reproduced in plaster of Pans, 

From the Illmois State Department of Public Health Dnision 
of Maternal and Child Hygiene the Illustration Studios and the 
Department of Obstetrics and Gjmccology of the University 
of Illinois, College of Medicine 
^The illustrations for this paper arc photographed from mod 
els used as part of a scientific eiubit on Cesarean Section prc 
pared as part of the Illinois State Maternal M clfarc program, 
displaced at the annual meeting of the lUinois State Medical 
Soacty and the American Medical Assoaation 1041 and used 
m undergraduate and post graduate teaching throughout the 
State, 

*Techmc of Making Obstetrical Sculpture, demonstrated b> 
Holt and Falls at the mid jcar clmic American Assoaation of 
Obstetnaans G>’necologists and Abdominal Surgeons February 
38 1041 Chicago 


marble, or similar materials To mould is to 
construct m some solid or resisting material, as 
plaster of Pans, an imprint of an object by means 
of which a reproduction of the ongmal may be 
made ” Our work was done almost entirely by 
modehng 

^ CASTING 


For many years physicians and dentists have 
found impressional casts to be of value when plas- 
tic and oral surgery is necessary For such pur- 
poses the making of a cast of the patient’s face 
IS purely a mechamcal procedure and is usually 
made before and after surgical operations In a 
recent article Peluse has described m great detail 
this process, usmg plasticomoulage * The nega- 
tive can be made with agar composition or gypi- 
sum and the positives m rubber, wax or any other 
suitable material Rubber is now being used for 
positives such as those for prosthesis of hands, and 
other artificial parts to be worn to conceal de- 
formities 

The common method of constructmg a plaster- 
of-Paris mold directly over patient’s face, whether 
for normal or pathological masks, has been largely 
discarded for several reasons, namely, premature 
separation of positive m mold due to grease used 
as a separatmg medium on face, and obliteration, 
if not loss of skin texture and detail This method 
IS bemg replaced by use of a plasticomoulage 
which IS harmless to the skm and can be applied 
near body temperature, setting almost immedi- 
ately The moulage matenal when hardened is 
flexible and needs the support of a backing ma- 
terial such as a plaster gauze shell to mamtam its 
shape This produces a detailed impression or 
negative From this a wax positive can be made 
by the brushmg technique w'hich is accomplished 
by working rapidly and carefully to avoid air 
bubbles This can be reinforced by brushmg hot 
wax mto a thick layer of gauze laid carefully over 
first layer of wax. Any defects can be corrected 
with plastehne Then a plaster-of-Pans negative 
is made from this wax workmg mold and a second 
positive can then be made successfully of rubber 
The two mam substances m common use for 
making negatues of medical subjects are plaster 

’Pchiic S Arch Ololar>Tigol IQ40 31 g55 
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of Pub (gjpjTrm) aod i h5>lroaiDoidal conpooDd 
caSed mold oefocoO or ptiidcomwity. 
Soroethue* the wax moH b annbyed. F^or^ 
animate and Donprotopisimic objecU, the nibher 
and the gioe motd tie often made. Other aob- 
ataocc!! nch at metal, baM aaod, tent coHu 
Lorogel aod mcmeroui other mater«b are oea 
for makhig b> coQuaerdtl manafactaren. 

Some materjali are more adapLtbk for cuting 
modeli than othen t accoioptiih deaoed retolu. 
If properlj mixed, plaaCcr of Pant wfD modoce a 
□egaln-e t ih a great deal of detail The great 
ddodranUge of u uae ts the fact that the nepa- 
uv-e b Dot ptabb and can be mcd onix oore be- 


uv-e b Dot ptabb and can be mcd orIx oore be- 
CKsae t has to be chipped Irocn the pociUve and 
■mien thb b done with palostakiiw afclll there 


a peat danger of faj^tu^ to the 
The moot dlScnJt pfoUetn encotmtered hi coat 
mgBtfaerepTodpctiooof uo deTCBtt. Anoodcrtat 
b the apace or depreiricio left br cottiog the day 
aaa) from the earn of the mitt tmfa^ of tire 
fobtect being modeled to iocreaae the third tU- 


mermocal tmpmaloc. Thbisterferaviththert- 
mo 'al from model therefore, in oshig platter h 
b DFcejwiT to prepare pJe« moid* in order tore- 
moie the negative from the original day « tie 

poailiTTfrom nega ike where th« b any aaicnBi 

of undercuUiitf on a rigid tubiect. 

Ghas and geialin mere the firxt pibble laoti^ 
maleriala. Tnev permit hire amoont of aidEr 
rutting Li e ciia e Ure mold wiu rtretnh or head no 
leisovaL The) both ha aaffideot ebalJcTly • 
regain their origliiaJ ihapc afler having bem re 
moved from the eaxt. Since gdaihi or yh* ^ 
mater reqnlrea a high tcmpmUut for “J** 
tloo f r pouring it amool w ared for nulhH • 
mold directl) over living daue ilwemer 
ftix » kttf Hiw to coof which rroden It n** 
more andemrable. 

Agar compoaltioQ may be tued for the 
purpoae* aa tbe or rcbllne and hu tic a»M« 
advantage loot aetlJng ontil cooled to 
mate bodv tempeimture however 
terbb produce alroogcr atid more dmxble fa»“ 
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Fig 2 Model depicting forceps dc!i\erj of full term 
liabj during cesarean section Actual instruments arc in 
corporated and the model iias painted 


molds It, Uiercforc, can be applied directly to 
the skin w ithout damage or discomfort to the pa- 
tient Glue or gelatine ncgatucs are damaged b\ 
hot \ta\ or other substances which require heat 
for liquefaction or generate much heat in setting, 
because heat remelts the mold Glue or gelatin, 
therefore, can be used onh for plaster casting and 



t ic 4 lNrmo\ mg later negative from hvdrocal rviMtise 
Kidees on «urface of negative denote sire and depth of 
undercuts and indicate ertreme llerilinitj 



Fig 3 Onginal cla> model on which later is sprajed 
to make negativ e mold Note number and depth of under 
cuts 


ne\t to rubber offers one of the best methods of 
molding numerous positive casts from a single 
negative 

“ MODELING 


The first step m making a medical model is for 
the clinician and the medical artist to discuss in 
detail the objectiv es sought in the finished product 
If an operation is to be depicted the number of 
models necessarv to clarifv the steps of Uie opera- 
tion must be determined The scale of the models 
must be decided upon— whether thev are to be 



Fig 5 Igilcr negativ c barted In p’a'lrr nf Fa-iv 
mother mold Latter ‘hell was ap,ihr<l afle rii-’ip'rie 
vulcani-atinn nf rublter 
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, FBjikHbjdDrtJjn^ '-rutWtb.ifci.fl tw 7 Hydioc.] p«im it-flClaSr h -J 

to ^ » p«t«t wd tl^ reO)«±itn » fcnJdxijt InMn « opjxt r%U miMr rSuncs U*dM« iJm 

• Bdrt Mnmrr Lart*n Uk fTpro*wi*i lU Hj S«f%a»l lertim oa U dam hr nhtw w 
^ OMnct br aard U ajc sodr^laeotkaldM 

Ue liw laU or twice Kak etc. TTie oateral to m wire awiived hardwire efcth tie ntWictoty 
« Qted iQ the potithe tod DegtUre caiU imat. (rv nU» 

» aeleeted, tad It oej or aa} rtot be foaod t 6 - The loodri of pfanrime (ofl day) o oded 
utifem to oie laipiettioD taolda for luKvcb oqi b three diisnadoot] drttB u iben b 


lUe dze btU or twke (ctk etc. TV tDtteral to 
be oaed la the pneithe tod DegiUre caiU imat. 
be aelected, tad it ny or aap net be foeod td- 
toUfeoai to ue i mp a tkti toolda for r oe titb 
ia do(^ tbe aeulptoce to prodooe the beat effect. 
If the model* tie to be laed u exhibit trtcbl^ 
rnttedil, rt murt be decided irfaether modeU tiooe 
or EDodcb nppleiDented bs dm bf« vOt be osed 
(0 niattnite t grren tob;ect, atoce aucb dniinn 
redocr the oecewt) for c u e me dettib In rki^ 
da ihkb otbenrae mrald bare to be rnchided. 

We hare foood it moat pradtcal ibeo povible 
to hare the trtiat sketch many operaUxta ot the 
type under ctemdenlioo from Ide with t free dfa- 
cuaaloo ot the atepi of the mertOon with the 
mgroo before during tnd after the operaHon. 
A cmnpotitc picture of the opemthre procedure 
is thus obtained bv the artist tad the oinidan a 
(ed to obaerre certain points sugg ested by cpie*- 
tions raised in the mind of the artist. Fnan the 
sachet each drawing a ctrelulU worked out and 
cntldred and approred hv toe tmTeco who 
checks aottonucti tnd forgicti dett^ Him 
tha has been hid out the actoal Bie it a to ap- 
pear t ts ready to be transferred or traced on 
dti TV amoont and thickneas of day depeoda 
upon the depth im-Df -ed m the operation or pro- 
cedare to be reprodeced and tlua detrnnine* the 
type of relief It is ocermry t ha t adequate 
tftDtmret to fupport the weight of day The 
ii« and detafl of modei to be rendered detctmlnea 
theaioouBttnd trpeofanBoturc. Wehaiwformd 
iVl brood beaded nail* which are embedded 


Fkore 3 tnd b now ready lor aning 
U ibM modeb are suiie to scaie a b deshttie 
to record and irp niwju o e actual uiatoakal mras- 
ttreiDfflli. The nemajir of catling ma eroia 
andercuU toon made ns tha ndon the plzster asfi 
bve roeibod and rrjwraaent with a^ gh* sod 
edadn molds Utcr co nsi derable r rara rc h wU) 
CHsting materials, it icemed that Gquid later m 
terral rad rnani deoded adraatai^a (nre iW 
othrra since It Isii mailmu m dosddty 0 n- 
broakahle, unaJtered by bard usage, aw it iwt 
reslstaot Storage problems art simphtri as 
modeb can be twtr In amtfl tpacei V 

ready reference and dnpbcalloci. 

Latex is tV naturaJ sap erf the rubier tree prr 
served by addilw cf acuDool* op to 6 ret rent 
by i-olume to prc\cnt decwuxwaitloo im 
buon. Addiljonal aminoola W added as oreW 
to replace esaporatioo It b ihennohbfle sad, 
therefore, must be kept t room tempers ture-^^ 
kfatcHais oeceawiiy for m ali n t rubber iw* 
are ( » bquid bUx ( ) spray tun ( rimfbr < 
used for tnsectiddea or tf traQahle a ipe^ ^ 
\TIblsabtcxcDaiprTwedsiigun) bj) backlog aw 
filler compound (4) fiat fomt ttiab i 
wnde (s) spatula for apphrmg badfag anttw 
and sharp knife far irimmaig edges « tu 
mold (6; bowl for mixing btex 
poood (y) CquH g re en soop tot deaahig ah jot 
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and brushes It is important to note that before 
the brush is placed m liquid late’c, it should be sub- 
merged in liquid green soap hi eh is worked mto a 
lather and then wiped off on gauze leav ing a thm 
la> er of soap on bristles This prevents the latex 
from adhenng to the brush After use the brush 
should be washed immediately m liquid soap to 
prc\ ent air \ ulcamzation of latex on the brush 
Carbondisulfidc can be used as a sohent 

TECHNIQUE OF MAKING RUBBER MOLD 

The onginal cla} model is sprajed with a clear 
lacquer m order to presene detail, which a brush 
IS apt to destro\ , and allowed to dry' The entire 
surface of the model is tlien spra3ed with liquid 
latex wath spcaal care to reach all undercut areas 
The coal lakes 30 to 45 minutes to xulcanize 
bj air m a warm room of approximately 70 de- 
grees r and less lime in an o\ cn of 150 degrees F 
Ihc latter method can be practiced onlj when a 
plaster positive is used It is not suitable for clay 
which would soften, obscuring detail Three or 
four succcssn e coats are apphed w ith a brush al- 
low ing for complete air xailcanization between 
coats and special attention is given to undercut 
areas If the model has deep undercuts, it is now 
advisable to mtx a backing filler with liquid latex 
to the consistencv of a thick paste for the next 
layer This is spread on with a spatula, filling in 
all crevices and depressions solidly to make the 
mold stronger and more durable This layer re- 
quires a longer period of time for vulcanization 
and It should stand 24 to 48 hours WHien this is 
hard and firm (especiail) in the undercut areas) 
three to fiv e more coats of liquid latex arc applied, 
thus building up the mold to desired thickness, 
preferably Is to inch according to size and de- 
tail of model Irom our experience, it would be 
well to allow the mold to vulcanize 5 to S dav-s, 
thus giving adequate time to set, Ihcreb} pre- 
venting undue shnnkage in tlie negative The 
negative shrinks to of an inch over a period 
of time and if actual meisurcments arc essential 
this difference should be allowed on original 
Wlien the mold is hard and firm, the edges arc 
trimmed w ithaknifc and the pla<;tcr mother mold, 
which IS to Serve as a case to support the rubber 
negative, is made t\1ien dry , the plaster mold is 
separated from rubber bv loosening one comer of 
the negative and jiulling cvenlv and carefullv, 
It IS stripped off like a rubber glove (,! ig 4I 
Die niblicr mold is then washed willi water 
inside and out and placed m the plaster shell, as 
It npiKars m Figure 3 1 he mother mold is now 
readv for use I lie same procedure is earned out 
for sculpture in the roumi and i- cquallv simple 
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Positive matenal used mav be of plaster or 
hj drocal, the latter being mured similar to plaster 
However, for best results a soft bnstled brush 
should be used to apply plaster to negative, 
thereby’ reduemg tlie chance of tlie formation of 
air bubbles in the plaster and insuring sharp de- 
tail Other materials such as resin, wax, composi- 
tions, posmoulage, metal, wood, terra cotta, clay, 
etc , may’ be preferable 

Hy drocal is a new gy'psum base cementation 
material, discov’ered by ^e research department 
of a large gypsum manufacturer It has some 
cliaractenstics of gvpsum plaster and some of 
Keen’s cement It is produced as a drv powder 
and sets after it is muxed with water It is cliar- 
actenzed by the low amount of mixing water 
needed, high density , low absorption, high tensile 
strength and great hardness 

The use of hy drocal is indicated when ordinary' 
gypsum plaster or plaster of Pans is not strong or 
hard enough Hy drocal Ins excellent mixing 
qualities, settles readily mto water, soaks through 
quickly , and blends to a smooth mix Setting time 
is 20 to 30 minutes under ordinary mixing con- 
ditions Four pints of waiter arc used to 10 
pounds of dry hy drocal This amount of mixing 
water gives a smooth, pourable mix 

PAINTING AND FINISHING VIODEL 

The model should be thoroughlv dry, before it 
IS painted Small defects mav have to lie filled 
in and rough areas smoothed, but it has been sur- 
prising how nearly perfect the models come from 
the rubber mold After they are removed from 
the rubber mold they arc sprayed with shellac or 
arc boiled in linseed oil, preparatory to painting 
They mav lie hnished in a flat color such as non , 
bronze, terra cotta, etc , or painted m natural 
oil colors For the purpose of matching colors, 
we have made a scries of color cards correspond 
mg to the colors of tissue seen at operation, re 
cording them w ilh a scale colorimeter in the op- 
entmg room Dacli shade is numlitrcd and num 
bers of matching shades arc recorded on cnch 
sketch to assist one in jiainting rcali-ticallv 

Success in painting depends largely uivon Uim- 
ncss of oil paint and evenness wiih v Inch it is ap- 
plied There should be no “paintv ” effect or 
brush marks Turpentine or Imsccd oil s^nc as 
excellent ba'c medium^ Linseed gives a smooth 
texture requiring however, a longc- jitnod for 
drying Sometimes it is advisable to add a bit 
of Japan drver 

Instruments add to the realism of ilic mmlcL 
and arc cmKalded in holes prov idid n the onginal 
clav model \ftcr the posHuc is ca't, the instru 
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irjS 


menti tre Er n erted hito tbe (iDorei ud uc ce- 
mented into pl*ce by additM^ bydroad. TIm 
dbedvuUft of to co rpocitiny ioftninienU b 
that, durbif trutfporUdoo, thm b cottskfenUe 
dutei of bnaloce, im'olvfng minor repain. 

AOVAWTAaiJ 0» LATEX 


laTonble bccauK it cui be appQed vliboot beat 
(n{ and exerts do cbeinkal tetien oo nrlscr b 
CT O ta rt . It tbo rulouum by tfr it rnoo tem- 
paatnre. lo tint daioa^ to the oriftbal nnM 
whidi tm{(bt loBov the use d beat for niooia 
tkn b a nided. 

CtWCLDSlOWJ 


We have found latex to be far toora daxlk and 
pQable tbaa glaeaod gelatin moldi. and tbe prob- 
lem of un daui ta b solved, for tw negatnn b 
peeled from the poaHhre cast like a rubbu ftove 
and the origioal ibxpe b recamed It b atroofcr 
and tDore doiabte tbu idne or EttaUn, and because 
of thb fact it 0 pnatiUe to prince any quaolity 
of thxip detailed positJm^ aam^ ttme and 
edort fa the long run if dopbcalkias are a foctor 
to be rmskirred. Tbe properly prepared mold 
lasts looger than a due nuld and aDriaki ieai ver 
a period of time A rubber mold buti from 5 lo 
6 years, tbe approximate Ide of rubber and can 
be fikd avay tat future dupUcatioa aod ready 
reference 

For many jeara, rubber in form of dbnlied 
ab^ or pan-robbtf has bevu oaed aamoerdaUy 
for mejdrng tod casting Sucfa vtrri has ptored 
too tedtaiai and {ovoired for averegt caatm 
and dbeounged them for thb reason- Hoaerer 
btex or natartl rubber ap b recent Nxan has 
greatly aistpU&ed the pi oce ea It b particularly 


1 Tatex mold b fsi toon ebstle and plablr 
than other moldi, tbos allnriag the « of 
deep en der c u ti wrthoat damagt to either nega- 
tlve or pcahbe. 

a It Is ftroog and dtixible vitbftaikllag harder 
treatment than ghie or geistia molds, 

5. Lata win vuJeanbe wlibcot beat, but the 
latter b often dnirxble to hasten rolcaahxtkn 

4 Tbe detail of tedinlqua b nmdi more simple 
and the pcaalbOIty of erne b far Ina Uaa shm 
floe or g^dn are used. 

5. Latex molds are mote beat rtshtaid thia 
ghie mcfds whxh male it uimectsBiy to remove 
plaster or hydrocal Impteatba from rubber ooU 
when tha pluter warms tn setting 

6. Tbe preferly prepared meU bits kefcrttaa 

a gfne nsoid arid ahkoLs leas over a period af time 

7 Tb« tnilial ctf e iac p re p aittg Denthei 
cd bicx b slkhtly greets that cf ^ w 
gebtia bat the o ty na l coat b more thaa cdiH 
b) the advantage that tmliatted thTpUeatfcai cae 
be made 



THE SIGNIFICANCE OF BLEEDING IN EARLY PREGNANCY 
AS EVIDENCED BY DECIDUAL BIOPSY 

ROBERT N RUTHERFORD, M D , Boston, Massachusetts 


M other Nature’s tolerance of the 
human reproductive failures would 
equip her to be the ideal wife of a 
chronic alcohohc For too long the 
human race has beher ed that once the pleasurable 
act of impregnation is completed, any subsequent 
mischance calls lor loud lamentations The old 
Puritan punished anj' couple to whom such a ca- 
lam’ty befell as having started their family project 
on the Holy Day— an “iniquitous pleasuring’’— 
until the wife of one of the sentencing justices con- 
founded him Even today, however, the medical 
profession manfull} strives to maintain the intra- 
uterine contents far beyond the last metaphysical 
hope with a necromancy of biologicals and vita- 
mms 

Many and controversial studies of the human 
spontaneous abortion rate place the “inevitable 
human wastage’’ as between 20 and 25 per cent 
The percentage throughout the mammalian order 
runs about 30 per cent of all ovulated or poten- 
tially fertihzable ova If one investigates the 
evpectancy of a successful pregnancy following 
spontaneous abortion, a certain disbelief of pres- 
ent medical practices is certain to enter one’s 
mind Malpas, m 1938, beautifully answered this 
problem Bradley summanzes Malpas’ findings 
in this fashion 

“At what point in a senes of abortions are random or 
casual factors no longer operable to an appreciable extent? 
It IS manifest that they are still m effect in a senes of only 
two abortions For example, assuming the rate of spon 
taneous abortion due to random factors to be 20 per cent, 
in loo pregnancies there will be 20 abortions In the next 
pregnancy, these patients are still subject to the same rate 
and therefore 20 per cent of 20, or 4 abortions will occur 
And in a succeeding pregnancy 20 per cent of 4, etc In a 
large population sample, a certain per cent of abortions 
■will be due to accidental causes, even after 3 or 4 previous 
catastrophes ’’ 

In 6,000 pregnancies which Malpas studied, 
he found a spontaneous abortion rate of 18 per 
cent By an interesting statistical device, he 
reached the conclusion that chance factors were 
not ruled out until three successive abortions or 
stillbirths had occurred Or, conversely, recurrent 
factors could not be said to be in operation so that 

From the Department of Obstetrics. Harvard Medical School 
and the Department of Pathology Boston Lying m Hospital 


abortion was habitual until there had been three 
consecutive failures In addition, his analysis 
claims the spontaneous cure rate of abortion to 
be as follows i abortion— 78 per cent will not 
repeat, 2 abortions— 62 per cent will not repeat, 
3 abortions— 27 per cent wall not repeat, 4 abor- 
tions— 6 per cent will not repeat 
These figures pose the need for revising the 
term “habitual aborter ’’ One cannot wnte tri- 
umphantly of a small senes of cases, in which pa- 
tients have had one, two, or even three successive 
abortions, earned to term by-what-manner-you- 
will therapj until the w riter corrects his cure rate 
agamst the curve of abortion inevitability By 
this harsh standard, many successfully treated 
patients should be reclassified An 80 per cent 
cure rate of patients who have had one previous 
abortion is not phenomenal when 78 per cent of 
those patients would have earned to term nor- 
mally without treatment Bradley suggests that 
It were far better that habitual abortion as an 
entity be forgotten, and the terminology be 
limited to first, second, and third degree, etc , 
abortion, at least so far as treatment is con- 
cerned In this way, the true problem would be 
defined and the comparative nature of the suc- 
cesses of therapeutic attempts would not be over- 
looked 

Again, usmg our same harsh standards, we must 
consider the problem of “the pathological ovum ” 
At this pomt, it IS impossible to separate out the 
pure germ plasm defective ovum from that ovum 
which, inherently good, undergoes an aberration 
of development due to defective appendages, poor 
unplantation, local or general causes We blanket 
the problem by acceptmg as a “pathological 
ovum’’ one which can be demonstrated either 
grossly or microscopically as deficient m develop- 
ment Mall found 48 per cent of his entire collec- 
tion of abortions were due to this cause Her- 
tig (4) has found 46 per cent m his senes Mall 
and Streeter noted that only a fifth of the embryos 
aborting in the first month were normal, and one- 
half of those in the second month were normal 
In the third and fourth month, eight-nmths of the 
aborted fetuses had no evidence of pathology In 
the latter half of pregnancy, abortions due to 
pathological ova are found no longer Monsters 
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to ttnn r t pt acu t in inomilT too iUgbt 
to oittie fpontiDeoQ* tmntaatfcn at tb# pxt* 
niocy ihJlc on with lencKn drfurti toToIriM 
procewct vldU to tuLriaterfM growth ire iborW 
eutrinintnuterroelife. One other point worthy 
f commeot b Hnlig'i (4) finding Uat 67 per 
cent o( iboocmil mw cigns of faydiUd 

chinge. while only ii 6 per cent of the oonnal ovi 
ibocted ibowed thb daj^ Mold were found In 
10 per cent of the cm ihowtog hydatid dxu^ 
and maJtcnincy wu fonnd fax to per ceotof ttw 
molei. 

Hertig (4) In 1 review of J19 ihortloc* found 
that 70 per cent of the ibortiooi « ere doe to fetal 
or piiceoul faolt (51 per cent fetal, aa defecihe 
x%, and 18 per cast defecth-e placental growth 
or derttopocBt) and w) per cent were roatenial 
faolt (Implantatioa fault, mfeetkn outerTtal db- 
eaae etc-) 

Chrrwfaelmed by thh ataggerinf Uathtictl 
proof of Mother Natore'a effiwocy To detectmw 
defecdxwfeta] developcnent and rid^g the womb 
of nch prodocti, the obaorer h forc^ to other 
con td u tloca. Ii we accept a >« to <5 per cent b- 
evltihk abortion rate, and if the Iitr maioaly 
of tboK Pregoandea are aboornai, «ut ddesae 
b there for ireatnvnt «hieh deniea a tDovt dfec 
tire method of termhutfaig unfiwtnaate preg- 
naneiea? And, further how may one aeiect the 
caaes to treat frotn the bolh of tboae who ihoold 
DOt be treated? At nreaent treatmaat otoaUy b 
roa agtrffted only ll the palkst comptafati of 
ntenne oampa, bleedtnc or hi aome fautaacet, a 
gravid ntentf whidi bgi behind the oocnial 
growth n(e The patient b given progeaterooe 
rltimlna, bed reat roalloe a^thri, etc-, all or 
in part, lor any one or ■ereral of the above Bgm. 
Hotlf has fotmd that In caaei farvolrtng a patho- 
omm the aveiafe abortioo date b 10.3 
weeks Eoraatnal age, with death of the exnhr>'o 
coining OQ the average of 6 weeks before the actoal 
aboetiOT a completed (Streeter) 

Why continue a pregnancy better to be tennl- 
oated natnmily of an embe^ which a not only 
defective bet vhlch has kxig aince ceased In lUde 
velopowDl? Thb qwtllco c n ierwd quite oat*- 
rally tgab and again as a result cf the syatematk 
itndy of an abortiocs under Dr Arlhor T Her 
tig pathologbt of the Baston Lying-fa HaspJtaL 
It was sudi a qoestion which prompted the io- 
vestigatkai of tha probiem- If a aalc east ac 
curate and rapid tedmiqoe cook) b* developed 
by whkh it would be poialble to pwk out wdb 
cases of Intrauterine death of abnormal anbfyoa, 
coDsldeiahle trrne, iDooey end mental angubh 
could be saved for tbe patient 


lAlTCDtALE or rtCSHKJUZ 

We are an Umllkr with the mtholc^ical picture 
tf the decidual cast whldt b often tbe only ipeci- 
meaofi*oftheiecaUeBUv.QlgiTeta. Theovhac, 
with or wiihoot the embryo, ruptured 01 faitict, b 
not ahrtyt snbaltted. However the mlcnj- 
SCOj^ picture of ibortal dccUoal tfofkxy fa 
acD known— cnnibting of dramatw vawnhr 
thromboib bemorrhage into the ded^ and be 
neath the pfaeental Tibte, deddusl ne a o ab . sod 
often an acote ccQukr Infiltration. Thk h tie 
end-state of nature s cathorsb. 

In anj basy sterihly dlnic, there ate nnnww* 
icstances of earl} pirgnancies wfasdi have ba 
fnh)ected unwittingly to endoeietnaJ bfopsr 
techniques, osuaOv arthout faterruptiai] cf tbe 
prtgnancv Sturgis (i } performe d 7 onpbnned 
ccdnnelrud biocaics In unsuspected fatnntnfait 
preguandei without tbe fatmuptlou of gesu 
tkn, Thb same anther (11) described the b) per 
scerctas} respense whJdi sweeps over the eodo- 
ntetmun, completed ususOy the ad of tie 
dghth w^ 

We have pres en ted to os, then, tbe lAloit nf 
final dcciihul dbaofatic« as cootiuled wU tk 
plctuR of ckvclopixMxit of normal deddaa. Let 
os so t i pu ae a case of teevllible abertiou dac to be 
coestwed at the srmge of 10 to ii seeks, vob 
frtu death isifavj pbo aome 6 asks before 
Fetal death ;Ser sr does oof predpitsie tie abor 
tloc. for 6 weeks omst ciapae before tbe him 
takes placn. Docs the corpus faleas cf this 01 - 
(ated pergnanc) aware ef lU fnwtratJoo, sJersh 
cease Its f imrtjnw, nntJl weeks bter tie tens 
DO longer p r uy e st er o oe-inblbited, expeb Its ci»- 
tents? We have bo method for detecting 

such a blighted oTuro. Manual rmaiioaikob 
earty pregnancy b ootoricraly unitGaUe^TV 
bfakimea] tests of pregnancy ate not dae&w 
upon fetal viabHitv but upon riabibtyefcDort:ra 
vnUl. If such b the case then oe>e mbht oe 
tecl the eartr stages of thb “deddoal spof^^^ 
before the actual ahortior n coopleten A 
dfddual biopS} might reveal Ihcv earit 
9 i»cb a pToteiiure cannot be de f en rWI 
cUnkal evidence sugg estive of a aboorM 

• • - OT fimire a 


nancy such as bfeediog, oampa, 


ntense growth over rqwalcd cnxoiMtki^ 
The Wofades performed fa thb 
were done bj roeaiu ol lie bfant-t w*d 
codameCrfad sactxB cnretle and the 

were T»l into o per cent fonnalm for fasneua 

fiaatioa. After sierOe precs boas 

the CO ret te was Inserted gently Boderdire^ 

hto the cerricaJ aaoal, and tie bwgoy 
Ulen from tbe low anlCTior ntenoe f- 
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within the mteraal os, a w ithdrawal stroke being 
used If anv resistance was encountered on in- 
sertion of the curette, the withdrawal stroke was 
performed wthout further fonvard progress 
Smce the curette is blunt-nosed, there is extremely 
little danger that viable membranes will be rup- 
tured or soft tissues w ill be perforated It was be- 
heved that this information would be of xalue 
onlj m the first 14 weeks of gestation, that after 
this penod the information could be gained bj 
other devices, and the technical nsk of taking the 
biopsj tissue was greatlv increased, — not onlj' is 
the placenta fully formed, but the pregnancy 
tends to fill more completeh the utenne cavity 
Before this technique could be apphed to a 
large group of cases, decidual biopsy w’as per- 
formed on 8 cases m the first 4 months of preg- 
nanc^ which were to be interrupted therapeuti- 
cally for maternal medical reasons Biopsy was 
performed from 2 to 7 daj-s before the pregnancy 
was mtemipted In no case w ere there any sj mpi- 
toms or emdence of harm as a result of the pro- 
cedure There ha\e been added to the ongina! 
8 cases, 30 more cases, in none of which has there 
been a casualty The dangers in the technique 
wtU be discussed later in the paper 
The patients who appear m this study were all 
patients m the Out-Patient Sennce of the Boston 
Lying-m Hospital The patients were entirely 
unselected, and represent routine studj' of all 
bleeding cases Over an 8 month period, 2,500 
prenatal patients were observed to collect 100 
consecutive cases of bleeding In other words, 
bleeding was present as a symptom once in 25 
cases, as the average These patients w’ere of 
lower and middle class social strata They all 
were desirous of contmuing theu: pregnancies, and 
in no case was there a hint of induced abortion 
Needless to say, the latter consideration aided the 
study greatly The majority had had no previous 
abortions, the most any had was 3 previous suc- 
cessive abortions or 5 in all Any patient who 
was m the first 14 weeks of her gestation, who, 
with or without cramps, had had bleeding of a 
S centimeter spot or greater within the 2 weeks 
immediately preceding biopsy was subjected to 
examination of a biopsy specimen after speculum 
examination had excluded extnnsic causes of 
bleeding A patient who had had cramps alone 
was not investigated Careful pelvic exammation 
to confirm pregnancy and to exclude ectopic preg- 
nancy and tumors was routine Two ectopic 
pregnancies were encountered Also studied were 
patients whose wombs failed to mcrease beyond 
the size of a 4 months’ gestation after repeated 
exammations ox er at least a month The biopsy 


specimens were obtained in the Out-Patient De- 
partment in the large majonty of cases, without 
the use of anesthetics, and the patients were al- 
lowed to go home immediately No effort was 
made to quiet the uterus xvith progesterone or 
opiates after the biopsy specimens were taken 
The patient was encouraged to continue with her 
ordinary life, or her life was modified accordmg to 
the information gained from the biopsy matenal 
on which immediate frozen section w'as made 
The entire procedure, from the taking of tlie 
biopsy matenal to tlie making of tlie frozen sec- 
tion and diagnosis, requires an average time of 
15 minutes There is no special pathological 
knowledge or technique other than those found 
in the average, w'ell equipped hospital Permanent 
sections stained with hematoxylin and eosin 
were made to corroborate diagnoses from frozen 
section, which latter can be prepared for perma- 
nent mount as well The frozen section diagnosis 
was accurate in at least 90 per cent of the cases, 
for one’s interest is not in delicate cytology, but, 
as will be explained later, is focused on vascular 
changes and cellular infiltrations 

The site for obtainmg the biopsy material- 
low on the antenor wall just within the mtemal 
os— was chosen as being the least hkely spot for 
implantation of the fertilized ovum In no in- 
stance was the implantation site curetted acci- 
dentally Any subsequent biopsy specimen was 
taken from a different site so that no pathological 
changes from the first procedure would obscure 
the picture 

However, before one believes the microscopic 
picture from such a small and such a distant site. 
It must be estabhshed that this effectively mirrors 
the generalized decidual changes, as well as those 
beneath the placental plate In the first 6 cases of 
inevitable abortion turned up on decidual biops> , 
differential specimens were taken at the time of 
spontaneous abortion from the four quadrants 
of the uterus, from the placental site, as well as 
from the onginal biopsy site— low on the antenor 
wall From the study of these differential sec- 
tions, It may be said that if any changes are 
shown by the onginal biopsy specimen, those 
changes w'lU be found throughout the decidua and 
beneath the placental plate m greater degree 
In only one case, to be ated later, was there false 
secunty given by a normal decidua, but a repeat 
biopsy was made a week later which settled the 
question 

In aU, excluding the ongmal 8 patients who 
were subjected to biopsy in preface to a therapeutic 
abortion, there were 100 consecutive cases thus 
examined Each group will be discussed indi- 



S 17 RGER\ GYNECOIX)G\ AKD OEffTETRICS 


Tidu*ny The ttUisUctl bmk-doini them letil 
(kJecti, TO extf* feUj defcm, 41 no upr e g ont. 
7 ectopic pregnwicift, 1 CK the* too c»e», xR 

pttkDU,coainscodr^trooi tl*e4r »bcr*e bfec^ 
mg WM ibtnm to h*Tt come from cjtnfeul de 
fecti, h»TC ftjoe 00 to term, Ooljr g i ouex of the 
•eric* thodlo t* cocatdcied tme prtntaacln, ta 
doding the Do npr e gia ot aad ectopfc pregnjutcy 


»ac»o*co?ic ArTCA*Awrr or ireuou. otcJocA 

Stur|^(tt) u before noted ku tkicitb c J the 
gta nd o aT diBom u>d tbe curve of deddu*! 
eJumje fcnoul wnhla the eodoroetrlam m Ibe emriy 
pbue* of pTegr a ncy For tbe porpoee* of tbs 
•tody tbe change* vltiiln tbe gaoa ire of le« 
intmft than ceilibi otber {atom wbldi inl] 
preoentfy be described In prepiritkm tor jud* 
iDf a “nomal deddoi,'* to cues of deddoil iprd 
merit from therapeqttcnflj aborted patientt imcn 
tbe Boetoo Ljlng-hi Bo^til were ttsdied for 
tbe feitora vhkm cbuacteriie tbe deadu ud 
placental pkte (cborlon fnmdoKua) of evlv preg* 
raocr la adUtloQ to these cases, srre ad^ tbe 
origfanl S caaa of patiesta mb aormal pregBaacy 
opoo whom the eafetr of this procedoie s:ta 
cvebed Sz^ tba 41 toarc cases vftb aonoal 
ded ki oa bare appeared tn the aeries. 

Is Figare i b tbom s aertlim of mnoai c%iol- 
o(% Tbe hyperaecretoe) phase of tbe gisnds ban 
ooUtanding feature bt toe Srat few (oontbs of 
pre yi MmcT bot, u Slor^ ( tl pobxta oot, iTtc 
tieint of gkndnbr seoetm reacbet its peck at 9 
meat, and then ticnrlv fades, untQ at about 13 
ireek* tbe gbmdt have kat their aecretory fane 
tk»i and hare degeoerated Into Urge afnotold-Hke 
spacca tfa ro u glxw t tbe epoc^ de^ua. 

Tbe eodcanctrlalatroma fotCm a atmilar crwTV 
Tbe fcoliied deddoal ebange aboo t tbe implBBts- 
tk)0 tilt aproads alowir until at about 8 seeks, H 
t« found to hare reached the losrr nterine aegineD} 
and to havT extended throughoot the eodre en- 
docnetrfi] thkktwisa Tbe Uopaj yecimeTi often 
mdodes a i to a cenUmeter atnp of lower oterlDe 
segment and codocerHi. Thb b occaJaoaaDy of 
latmtt to dating tbe time of fetal death, for It 
win abow the arresting of thb decatual change lo 
tbe lower uterine regroeot- Should anchang^ 
lower uterine scement be found after * weAs 
«flatl«iaJ age, relal death before that lime may 
be auspected 

Of more Intcrtat *t^" the atroma howercr are 
tbe changea one fend* in tbe deddoal reaaela. 
Thb waibe dabomled ihortly in the descnptfc* 


and the decidual ifamse* are free of throminab, 

Laat of the afgulficint feitura of nonial ^ 
ddui b tie ctQolar population found dbpeiaed 
throogbout the atroma. CoQectiora o! bmB 
rwmd cclb, apptreo tly lyapbccytea, are found fci 
tbe atiwija, nsuaDy u periviacuhr colkctiotB (we 
Fig ) or as sabepitbeQal coOectfoos (FEg j) 
Present abo may be pyrnotic nuefci, poaafbly of 
dftmeratJBg deddoaJ crib, without mopban, 
and a cerlafii amount of id called “rraciar dmt 
cf IragmenUd, degenerated cclb Thb mar be 
the molt of WTai>and-Uar upon tie deAt ns 
wild) baa no irplacanent tu 9 

month exstence. These coQectkn an oually b 
d»e refotkiDship with tbe Ijiupboid e l e a w ota 
Phagn^iln* brw moocnoclear ceQ* are nreb 
seen. Tie naAd tamlnc are aaoSy SQed vitk ae 
oetioo and ceDolai dfbrii. 

Tbe so called soth^tn degesentloe ef 
the deddnotrophoWaitic hincllbo shfch Henfe 
describes in the deiddDa ef tbe foil term pregaucy 
baa been Doled at ariv u the I thscAofpreg 
nancy and b UHy constSDl fran tbe4li neeth 
on. Tin b a bralmialloe and vamfbatbu of 
the decMui ariti ahrkkage of both sscrisa aad 
cytepUsn. It b of no known ligBifiaDce in tha 
atady 


of tbe pathoioeka] changes. In the 
L ite arteroleM 


ddoa. tj 


are uroerou* a d prorament 


aocaoicanc artEAiAwCB or AnroncAi dsosca 

Toacrent betvily the aignlScanlchangraaUch 
foQow desli of tie corpot hilnus of paegBucy 
may Figure 3 be aubraitted. Here one 6di tie 
raoatmarked deddaalipoplo^forhbliapk 
tore presented by andden cocopifetedeprfTatfanflf 
Ibe oerefopfng nri ti T O erf aQ lie ctrpoa birr* 
action Forty-eighl nenra before, corpora bin 
were rtnvn-ed one Iroao each orary rmllkg « 
tbe erpeWon of 17 day normal twin emho* 
Tbe mtiologkal pfotare Is tbe dr eidna b 
majitve acute foil and diffuse rweroaK 
boss, and cu n g e st loo cf lie UBumdi, ®*Jau 
bemonhaje falo tbe deodual atiuma, and aaivro 
acute pDlyButpbonndesi Infiltralkn thrwigw 
the atroma. Thb wa* a private ct*aod not w*® 

tbe Eofttoaj Lying-b Hoapflal- 

To caotiaat with thb, b Flgort 4. lo 
b alow withdrawal of coepea hiteam met, « 
thruraboib the alnosoid* and bcM ^iiage ■ 
the atJxana prestnl, fc* 
much koi catadyamic panorama. Tm b 
tUTB more freqTKDtly tneountered far it apj^ 
entiy b tbe mcdL i Ji l wn of the tnual 
abortk® in contraat to Ibe aurgfcil aowiaw 

***^fa^^pTocewbaAe^<M hPtV r^ 

may dfraonurare ute pathologial picture 
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by the abortion of a pathological early villous 
ovum 8 daj's after the first missed period (Fig 5, 
courtesy of Dr Arthur T Hertig) In this, as in 
3 other such abortions, aU within 4 to ii days 
after the first missed penod, is demonstrated 
thrombosis of the decidual smuses, necrosis of 
the deadua, hemorrhage into the stroma, as weU 
as deficient vasculanzation of the trophoblast 
Undoubtedly, many such cases are missed because 
the patient or ph>siaan does not recognize the 
specimen Here, abnormal fetal development 
seems registered almost immediateh upon the 
ovary 

The sequence of events pathologically may be 
reconstructed m this fashion Due to causes 
which will be discussed later, the corpus luteum of 
these abnormal pregnanaes degenerates at a 
vanable speed, takmg an average of 6 weeks, as 
before noted As the corpus luteum influence is 
withdrawn, there appiear areas of local ischemia 
due to spasm of the spiral artenoles These areas 
are diffuse in distnbution, but slowly the process 
becomes generalized, involving the areas beneath 
the placental plate as well as the entire decidual 
coat With the local ischemia comes stagnation 
thrombosis m the deadual smuses Often, how- 
ever, before this can be recognized microscopically, 
one can find a change m stainmg reaction of the 
decidual cell itself— it becomes more aadophilic, 
and these patchv areas of decidual ischemia are 
quite proimnent by color contrast With tissue 
death, the demarcation is complete, and there 
appears extravasation of erythrocytes through the 
damaged vessel walls mto the stroma, with the 
ultimate appearance of poljmorphonuclear leu- 
cocytes slowly appeanng to aid in separation of 
the slough In one case, in which biopsy was per- 
formed because of bleeding, the first biopsy spec- 
imen showed mostly normal decidua with only a 
fragment of acidophilic-staimng decidua The 
patient was subjected to biopsy again one week 
later because of continued bleeding and cramps, 
and 48 hours later, although she was 12 weeks’ 
pregnant by menstrual dates, she miscamed a 
macerated fetus of 5 to 6 weeks’ menstrual age 
Apparently the first biopsy specimen caught only 
a fragment of this first patchy decidual degenera- 
tion 

With the separation of the decidual cast, in- 
cludmg the placental plate, where these changes 
usually are most marked, the patient is ready for 
the extrusion of this now’-foreign body This 
separation of the decidual coat takes place through 
the spongy layer A number of these cases were 
checked by sharp curettage immediateh after 
their abortions, and the curettings revealed 


healthy, viable, spongy and basal decidua left 
behind This process of slow vascular sealmg-off, 
with leucocytic separation of the slough may well 
be the explanation for the relatively bloodless, 
nonmfected course so many of these patients nm 
Lochia IS of a necessity scant, for there is httle left 
behmd to slough 

In cases of long standmg bhghted ova, there is 
often found a “disuse atrophy” of the vilh, yet 
they stdl are weU nounshed as long as they mam- 
tain contact with the maternal waU 

The vascular picture here descnbed m the en- 
dometrium IS unhke that of anovulatory bleedmg, 
in which thrombosis is found often in the artenoles 
as weU as m the artenovenous smusoids Here 
the picture is one of smus thrombosis 

It may be seen, then, that a frozen section diag- 
nosis IS adequate for the large majonty of these 
cases One can detect the difference in stainmg 
reacbon, the presence of vascular thromboses, and 
the infiltration of erythrocytes and leucocytes into 
the stroma On these cntena rests the diagnosis 
Figure 6 demonstrates an average frozen section 
of good decidua 

DIVISION OF CASES 

I Fetal defects Of the 100 consecutive cases 
studied, exactly 50 per cent have been thrown 
into this classification No effort was made to dis- 
tmguish between pnmary germ plasm defects as 
opposed to defective development because of 
other factors Any gross or microscopic abnor- 
mality of the fetus or appendages arbitranly con- 
fined that case to this senes The large majonty 
of these cases feU into Hertig’s {4) average of about 
10 weeks’ menstrual age as the time for abortion, 
and the fetal death took place somewhere between 
I week and 4 months, averaging (10) about 6 
weeks before the actual aborbon transpired No 
significant alteration of larger statistical studies 
can be advanced because of the smaU size of this 
senes The types of pathological ova m general 
feU mto 3 groups those m which the embryo is 
absent, very defective, or macerated In 58 per 
cent of the cases embryos were found, m 4 jier cent 
the unrupbired onsac was found, m 16 per cent 
the ruptured ovisac without embryo was found 
decidual cast alone was found m 20 per cent one 
hydabd mole was found Hydabd degeneration 
was noted in 9 of the 50 cases, but no percentages 
can be recorded because complete specimens were 
not obtamed m all 50 cases 

Detailed case history^ reports will be given on 
only one case, for it embodies many of the ques- 
tions which will be discussed later \ number 
of these cases were referred m to this clinic 
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Varying degrees of arcumvallate formation 
A ere found TIiis finding is not incompatible with 
in entirely uneventful full term gestation— a fre- 
quent finding at routine examination of the pla- 
:enta postpartum Hertig (4) mentions this as 
the etiological factor m 10 per cent of spontaneous 
abortions In this senes, it ivas a suggestively 
frequent finding that at the deciduotrophoblastic 
junction areas of mfarcted necrotic decidua were 
present (Fig 10) In another case, the site of 
premature rupture of the membranes was m just 
such a spot This may aid in explaining the com- 
mon mechanism of abortion in the middle tri- 
mester, either premature separation of the pla- 
centa, or premature rupture of the membranes 
In the senes of 41 cases of extrafetal cause of 
bleedmg, the following figures may be subrmtted 
evidence of premature separation was found in 
82 6 per cent, low implantation m 60 8 per cent, 
and arcumvaUate formation m 32 4 per cent, pre- 
mature labor in 56 per cent Hobbs, reviewing 
the clmical significance of circumvaUate placenta, 
found in 150 cases of arcumvallate formation 
that 22 per cent ended m abortion, 16 per cent m 
premature labor, with a 33 per cent gross fetal 
mortality Painless bleeding was present m 22 
per cent This pomted to the deciduotropho- 
blastic junction as an area of weakness, predis- 
posmg toward hemorrhage with premature labor 
or rupture of the membranes The exact mechan- 
ism of the abortion, or the eventual fate of the 
pregnancy, depends upon the summation of these 
separate fractions Those patients who went on 
to term foUowmg painless bleedmg of varying 
amounts in early or midpregnancy i\ ill be shown 
to have lesser degrees of these conditions In a 
few cases, as wfil be covered in the evaluation of 
our study, no cause for the bleedmg could be 
found 

Case 2 No S-41 393 Mrs B K , a 33 year old house 
ivife -mth one previous normal pregnancy, 4 years ago Her 
periods were regular, every 28 days, lasting 4 days, r or 2 
pads being used daily Her last normal penod was Novem 
her 27, 1940 She had no bleedmg until March i, 1941, at 
which time she began to spot bright blood This contmued 
almost daily until March 28, 1941, at which time she passed 
at home piainlessly an estimated pmt of bright blood wath 
clots She noted no change m her symptoms of pregnancy 
Two days later, while she w as m bed, she piassed a cup of 
bright blood without pam On March 30, she was ex 
ammed, was found to have no cervical erosion, the vaults 
"^re clear, the uterus was 2 fingers below the umbihcus, 
there was old brown blood m the vagma and m the os A 
biopsy specimen was taken from low on the antenor wall 
without event Pathological exammation demonstrated 
good decidua Bleedmg remained unchanged after biopsy, 
md at no time did the patient complam of utenne cramps 
However, smee she contmued to stam 2 to 4 pads dady, she 
was hospitalized on absolute bed rest As a teat case, she 
was given 10 milligrams of proluton mtramuscularly for 


S days, at the end of which time she was using from 6 to 9 
pads daily, the discharge being a brownish blood, and had 
rare mild cramps On April 11, because of continued blood 
loss, and evidence of moderate secondary anemia, it was 
decided to terminate this pregnancy The os was 2 fingers 
dilated Exploratory finder palpated the placenta low 
down on the nght posterior utenne wall, with the lower 
edge entirely detached, leaving a free nm of about 1 inch 
of placenta Membranes w ere intact Differential biopsy 
specimens were taken from the area of separation and from 
the other quadrants of the uterus Section of deadua from 
the area of separation is shown in Figure 1 1 Decidua from 
elsewhere m the uterus was uniformly good A perfectly 
normal fetus, consistent wnth dates, was passed after a 
Braxton Hicks version The placenta had been sectioned 
at the trophoblastic-decidual junction where areas of infarc- 
tion were present (Fig 10) It was a low implanted placenta, 
whose lower edge had separated It was completely cir 
cumvallate 

Progesterone had no effect m such a case, for, 
again, the area of separation showed changes 
which are difficult to conceive as reversible One 
similar case treated with progesterone in the same 
fashion also failed to improve clmically 

Case 3 No 3 41-385 Mrs B F , a 38 year old house 
wife whose first pregnancy, 14 years ago was normal She 
had regular flow every 26 to 28 daj s, flowing 5 to 6 days, 
using I or 2 pads daily Her last normal penod had been 
November 14, 1940 Pregnancy progressed uneventfully 
until February 14, 1941, when she complamed of cramps, 
without bleedmg, for i day On March 14, 1941, she had 
cramps with bleedmg of i pad of bnght blood The 
cramps stopped, but she contmued to flow for the next 10 
days, still about i pad daily, of bright blood, without clots 
The uterus was 2 fingers below the umbilicus, fetal heart 
was heard, of good quahty There was no erosion of the 
cervix, vaults were negative The patient had a biopsy 
March 28, 1941, without event The specimen showed en 
tirely normal decidua (Fig 2) The patient was discharged 
home 3 days after biopsy, and began an active life 1 week 
later She contmued her pregnancy without event and 
dehvered a 7 pound 14 ounce infant on August 17, 1941 
The placenta was completely crrcumvallate with the 
membranes ruptured at the placental margm 

This patient might well have benefited from 
progesterone therapy at the time she was having 
her uterme cramps without bleedmg in the late 
third month— the so called “critical period” when 
the placental hormones are replacmg the senile 
ovanan corpus luteum It is an mterestmg ques- 
tion— whether an imtable uterus predisposes to- 
ward premature separation, or whether defective 
placental implantation predisposes toward an ir- 
ntable uterus 

It IS of mterest that m both of these cases— one 
requiring mterruption because of contmued severe 
hemorrhage, and one with less severe hemorrhage, 
spontaneously quietmg down for ultimate normal 
dehvery— the bleedmg began about the beginning 
of the fourth month This is near the tune when 
the placenta first begms to exist as a discrete 
organ, although its function has been established 
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Fig s Section of a pathological early \nllous ovum 
passed 8 days after the first missed penod There is de 
licient vascularization of ovum, jretechial hemorrhage 
from a smusoidal rupture, early acute exudate degenera- 
tion of the local decidual change (Courtesy of Dr A T 
Hertig ) 

Fig 6 Frozen section of specimen from low anterior wall 
Thirtj y ear old pmrapara tvith a i n eek story of pamless 
bleedmg, uterus slightly behind dates, estimated at 3^ 
months Section shows good decidua, mth normal physio- 
logical lymphocytic mfiltration Tno bumed-out secretory 
glands are present, and betueen them is a Patent blood 
vessel partly filled with free erythrocytes This demon 
strates the important details sought in any biopsy Three 
weeks later, the patient had sudden labor and aborted a 
normal embryo Placenta was low implanted, and par 
tially circumvallate 

In this group of cases also is the occasional pa- 
tient who comes in to the hospital well advanced 
in labor in the early months of the middle tri- 
mester Biopsy tissue taken in these patients, 
whose stones usually begin either wath premature 
rupture or with premature separation of the 
placenta wiU occasionally show' focal necrosis 



Fig 8 


Tig 7 Tissue from low anterior wall Thirty five year 
old secundipara with a 2 week story of bleedmg with mild 
cramps at 12 to 13 weeks Section demonstrates mterrup- 
tion of decidualization of endometrium On the left is a 
fragment of necrotic decidua, with an acute cellular m 
filtration and early thrombosis On the right is unchanged 
hy'persecretory lower segment endometnum Decidualiza 
tion was thought to have been interrupted before the 8th 
w eek of pregnancy' by death of a pathological ovum 
Fig 8 Specimen from low postenor wall of the same pa 
tient 11 days after first biopsy, 4 days after completion of 
heavy progesterone therapy Necrosis is more marked, 
cellular exudate is more definite, some smus thromboses 
are seen Unchanged lower segment also is present in 
this section, but is not seen m the photomicrograph There 
was no rev ersal of the picture of necrosis on massive pro 
gesterone therapy 

throughout the decidua This necrosis is not 
nearly as adv anced as m the earlv trimester com- 
plete abortion of a pathological ovum, jet it is 
not within normal limits This premature de- 
generation of the deadua would suggest either a 
relative or quantitative deficiency of corpus 
luteum hormone Usuallj there is so httle warn- 
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faig before dtber the rnpftire or m'be 

bemonbite tnsqe* tb»t treatiucnt cumot be 
imtftnted. Siocr the wei gh t of the e%i<leQCe aug 
grata that the change* of Dccnma are 

gnmaUied and fa t cN'c i iIbie It may wtB be that 
BO prwent therapy would avai If the niem- 
braneahavcbeenrupl redfor more than 14 bouji, 
there Is often »ch a dlfliae polymarpboQQclear 
fnfihrttfcrn throwbont the membrane* and the 
basal deddoa adjacent t the ruptnre that no 
\ilid coodosioca can be drawn. 

If aepararion coothniei t the pomt of fetal 
death Joe to annyemti , there teem* to be good 
decidta Ihronihont the otena nearly to the 
pofst of art oil abortion because of plamtal 
Tnainteoaocf- UtnaHy the bleeding h auffident 
to caose intervcnthn hot not cnfbdent to kill the 
cabryo> One li acemtotaed to the freq u ent oc 
cuTTtQce of difficulty In reovrelne placoitas at this 
stage of nrcfntncy However m the occaaonal 
case in wuch the fetta die* of rradoal seporaHoa 
f the pheenta. the btier *iowl) underjoe* bdie 
mia ai^ fibrosa ao that (ts bormooe eSecta are 
aboUibed. Then bbor begha, whb ieai (fiffirulty 
eip erieo ce d In the tepett^ of the pbinreta. 

> TIu nanfrt^^ etjet These oues are (»• 
dadeti to anphawr the fre o u aa o ' adth vhkh 
todi probteoa are enoounteied h thb dime- In 
7 patxnts la the aenes of 00 cates biopsy ns 
dcsif. All of the pstiena aere relemd m to ibe 
cUnk because they were thought to be pregnant 
aiKl possibfy w ere aborting Only ooe be 
written t^) m detail 


CUE 4 - h S-4 Itn R H 4 rtsr dd hossc 

Uc, ksd bm BKTticd tor >eu« bot tlbont baw 
rcriod* osststsd te be rrjtdar oemmof rmy 8« 30 

din UsUd« 6 to 7 dsys, ssd nq’Aki^ at dtlfy 

Itff lut sonas] poiod «atI><Ttsnber s, 0*0 ^hadso 
b l t cdh n oslQ Staich 19, 44 t bla tno* ebe soled 
nrttiof ihfre iWtiB ^boOTtoUcvlafuiieTrcurw So 
bid Eul She h^ soLed gmki b cttbl, i ttWwili 

itresdr obest bnsM bat so other tT'npteoa 

Sbe u ttenj emrVwtd w f i cga is gy Os cxuabishn 
stem H fesad ts be sot cetcnKcL the rrrrb M 
■Dootb, tbo Tiola ere nearo Blood *s» duk, r«»- 
cst 10 ths reeln ud a tsi os cthovt etoei A QtoF*7 
ft K ctoen 11 tibes tresi tbs Ws lalerlor *ill roQowta^ 
UK resJoviJ ed tba thsDc tbe dm ed d t SpsdiereTCW 
TuTt dir*, lad IS eibsaftcd lod iMotwd I (be 

ibontt ihi su ibonlsc- Tb« puhcdafku (fiipwi s wis 

3 16 tky itypScs] edenstsos iecretoty estWoeirtia. 

Tljere ere so thistei to Kwiit *siV l“*re*ierftw jsifr 

nincT bijtiW t» et ju i e d tor isotaer Kcctb. t Utb 
UtaeherreCQlutKTkoditiioesaMd Ebemdoebtedljr is 
sot jwefBUrt, bot ksd hsd j BOBih pstiod el iw no* tbca 


It mast be emphaslred that deddoal biopw 
material ts iwt fuitabic as a test for pregnancy It 
uodoobtedlv cairie* more ri»t than the biolqgiCBl 
tests of pecy pi acv Units* \ illJ oe placeotaJ site 


giant edb are encocnteied, ooe cannot eidacfe 

ectopic prepancy The fiodlng of chber cf tiev 

would mffiute against the mfetv of deddnal 
hSepsy Tbt i*cprr Jnttfdil h talen /mre thr 
lower utem* icgnient which a not cimpjrtrij 
tianifonned Into deodua until about the jit 
rreek. Its ajxDran must therefore be modi 
kmer than the present biofo|fcsl methods, ilore 
mer Telindc and Henriksoo fa e demau- 
stjited the fallacy of nsfare the fin*^ cf deddna 
alone fox the diagno*i* of piejtancy Detadw 
Die choM are posslhic due to oabsHneed crepuj 
hiteuin rnvtlun or prodoctwn, te certain c«arfu 


4 £at>/fo /nfscarxci Two *uch case* ere 
aKonnter^ln thsicnes. The finding of dreihal 
twciosj*, Ihroenbosed \Tsrels, and erudite la 
ectopc jwegnancy ha* been J ti cjib e d br IfUwfl. 
As in ha t casts, no barm was dooe to the pa- 
tient by the biopsy procednre and the btopo b- 
formatlon ben cotroJed with the dhxkal ittrir* 
of the paticnU made the diagnosis mu ch aure 
reenre Id a tHrd case bfopfv was done beauw 
c# a rry sag g amt diaicij hklory but ifce »» 
not pretMt, haring hie proDferelive eodome 
irfu^ lha was cnefinned by canfol pefrfc er 
asalnstlce and saWqsent foOow-cp ^ *> 
transferred to tbe nociprcgnsat group cf cam 
aliaadr m hwad Tbe mepsy bfonnatioe aided 
mattrialiy In drddlt^ hex case. 

y ifofmiai dAtets. Id the 8 Dormal esxtr 
pregoanocs to w^icfa hioprie* mere dooe ai dw- 
Irols preraratorv to ihciapeutic abortjoo, cue cf 
tbe apechnens ihoa ed an umMual picture Tbew 
were patient* with sererc hypertensm. tudae 
dheoje ox rimDoi lignlficant materaol £&<■**- 
Tbe if ie dm eo obtained on biopry frocn * pitient 
JO ae^ pregnant. a leptlpart fti*cifTrb frx 
tmloo, ihcrwed diffuje aai focal necn»I» cf lie 
decidua with ifsne infltration cf poI)™*P^ 
nucleax Jeucocyles It was teOeved that ^ 
Tascular lystcra had nndefgooe chan» hire 
resulted in dlffiae hchenth of the deewoa prefr 
ably lhjoati3 the *01™! arteriole*— tbe 
pfTwretexene heU, but of different etefegy Tbew 
patnts crflen ihow acute stheromacew* 
witius the deddnal ns w h (y 14) 
quently the f to* the* totrt a cccafelcw 
period before tenn or premature 
placenta oemra. Th« patients laxdr 
present bleedaig os a ymf^om, btrtfc _d°_ 
otxnpIicaCe ibu study la an rfort t tajau' 
tbe dcodual purture nd po**^ ^ 
ti^Twi- of Its Iready deheknt blood j, 

E tient was g n m 10 noflJigiaxni of 

• 7 days, and th<m a bio^ spedmen w*» 
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Fig II 


Fig g Biopsy specimen from area of premature sepa 
ration of low implanted, circumsallate placenta Thirty 
three year old secundipara with a 1 week story of repeated 
large hemorrhages at 18 to 19 weeks Decidua from else- 
where throughout the uterus was normal This specimen 
shows diffuse poljTnorphonuclear infiltratioii. 

Fig 10 Cross section of deaduotrophoblastic junction 
of circumvallate placenta at area of separation m same 
case Patient interrupted for contmued bleeding despite 
heavy progesterone therapy On left are immature vilb, 
next IS layer of good decidua, and on the nght is focal area 

from the opposite uterme waU This specimen 
showed virtual!} dead decidua, w'lth massive 
acute exudate, decidual sinus thrombosis, and 
withm the spiral artenoles were the placques of 
subendothehal mtimal proliferation previously 
noted as occumng m toxemia, h}'pertension, and 
nephntis This picture was confirmed at the time 
the patient was surgically interrupted and steri- 
lized Progesterone m the quantity gi\ en was of 
no ax ail The patient had a i pound i ounce 
infant which died shortly after birth The infant 



Fig 12 


of decidual necrosis with thrombosis, some cellular m 
filtration 

Fig II Section of decidua from area of separation of 
same case after heavy progesterone therapy Necrosis is 
more marked 

Fig 12 Biopsy from low anterior waU Twenty six 
year old pmmpara treated by own phy sician for 6 months 
with progesterone for bleedmg and cramps at 12 weeks 
Specimen shows hydatid degeneration of villi Twenty- 
four hours later, the patient passed spontaneously a bemgn 
mole 

might have died rn ntero withm a short tune, as 
suggested by the decidual failure 

As was mentioned earlier, m an effort to de- 
termme the allowable changes occumng withm 
the decidua of early normal pregnancies, 59 
cases of early pregnancies therapeutically aborted 
for vanous reasons were studied The mothers 
had nephntis, hy-pertension, cardiac disease, 
pernicious vomitmg of pregnancy, or other dis- 
turbances which conceivably cotild affect the 
decidual cumulation These are those same pa- 
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ttcnU ia vboca occukaaQv ocnir* for no knon 
TcuoD feud death in vUr» or premstare tepan 
tfcm of the pkoaita Thirt> per cent of tboe 
cues ihcnrto change* vithin toe de^ttt «hkfa 

c Dcnr reconlie u chancteriuic of de&mt 
dceidoal bkjod fupplj bot on »n enlirtlT diffeimt 
bua than that of ibe 'blipiitcd mirm" or in 
evfuUe abortiocL 

ttAtCAnOS 

If ooe were to cmpbulze the known effect* rf 
corpu* hitenm bocn^m thej would be (i)ishjn 
tioD of the progesUlkical cbnnra (>) mamte- 
nance of deodttal notritVin ud thoi mamtCRaoce 
of malmgd-feUl blood >up^. tbitK^h 

ibe (pin] arteriole* and (3) mhibltioo of nlenoe 
moUlU) There k do phee in thk piper for a 
edteal ev-abmOon of tbe work nhjefa kts resulted 
In thii now comraoolp accepted riew of Ibe 
progesterone funettoo. There a do room for dit- 
oaswo of tbe eScacj of progerterooe Ibcrapr or 
vitamin thmpN or otter present ttaodard fortM 
of therapy ExceOent paper* on tbeae subjects 
are rtsdilv 1 aihble. 

Accepting tbu tbe power* of progesieteaie 
wrhat a tbe coodia of tbe patbotogial pbture of 
the TmboruJ decidua' We find that m tbe 
ptthologial on, wfaxb Iona tbe balk of tbe abor 
tioes in tbe fint txucesUr fetal dealt or tack of 
fetal d erciopment due to absence of eaibe>o 
nreeede* extnaMo bp aome week* Tbe r efor e , 
fetal death most not be directfy responsfWe for 
ticking off tbe rTwr>Mnkm of abortion Fetal 
death ma^ initiate d e g eoe ta Uon of a fiouriihiog 
corpo* bitevm of pregsaoev This may cococ 
■err rapwOv u In tbe case* in wtuch tbrntua 
tooL place w itbin a few d 3 >'* after ibe first mtHcd 
period It mat cotoe about -erj ilowh- w iJowl> 
that one cnae dtd not abort for 4 nmotha after 
fetal denth— tbe Jeftu fc^yract*us occajlocaDi 
foond \ ears later 

Piu g a tcf oo e wort* U7W0 different end-organs 
etch of which respoods m U charactenstjc aaj 
rbe in) offlctrhini a mhibited, *0 that tbe uiemt 
is relatnch ctuirt, allowing the fena a cabn sea 
aith little groond swell Tbe decidaal de%elop- 
taent a initiated at fir« locxU) b> the tropbo- 
Wait, bat a* a geoetaltred char« k attgmeoted 
bv the osanan progesterooe. The ooarahing 
spiral artcncte* are weC dilated under pen- 
gtslerooeinffneQce \sibiiiriflueiic* Iswtlbdrawn, 
the resultant umpasm. tunc bebernia, etc 
result b formation of the decidual slongb When 
the siougb a reads t separel the khlbrtfcfi 
threshold of ntcime rootfbts a reached, and abew 
two takes place Should the eapulshe inoUaot 


begm before tbe sioogh h cotupleie there may be 
Ibe mccbanliiQ oi the focomplctc abtrlico with 
serJoos bemorrhatc. Sboold the sJoagh be lem 
rated and no rtpubfre mosemenis lna*(ie, 
there era} be tbe mechankra of the abortos k 
taloed for aeeka or even mootbs partfcubrf) so 
if ihciapentic coepos htteam k gfria h the rak 
hope of coatlnuloR tbe pregnaaev 

It appear* that the degenmlkn of tbe cotpa 
hitcnm proceeds iIowIt w hi tbe decidual pre- 
aborUl changes appear^ only ibortls before t^ 
acttctlaborU^at a tboe ahfo alien tioa kdrin 
to the patient be catae her bleeding cither tk 
or aitboot enunp*, first calk tbe protJem to the 
fore Should tbe patient bleed fmn a patch oi 
focal necrosk, blofw mat be mkleading onlo* 
one pers n eies on cimica] groands— u as the 
case in ctx patient whose biopsy specimen ns 
DormaJ r cb\'* before actual abortion. Biopsy 
tksne talrn just before tbe abortloa showed the 
usual changes. 

Howcvtt the degenmiioa tif the csey® 
lateoa mutt stfQ remain varkbie thbre^ the 
a ertigecateftdlTequireaibCTJtfiwfeksfcDowfeg 
(elal d«lb One esae eut bt nreiDBlare hies 
( 9 week* wHb a normal dedona tod nonral 
f lu*. Could thb be prroutare nBltV of tbe 
cornts hitmiTD 

\vbal k the rDethanaiD of pitnotnre ulcr 
ftffnrrbt g faj OiB Huddle tTHDCster ® of prcsaitwre 
rapture of the m e mbra ne s Here lie rorper 
Inteom tboaid ha c hew replaced h\ edetjote 
pbcental manufartore. TTie Inteestlog tnad of 
1J14) be In "oked In e vp b rwt ion pewna* 
tare serwrwticn, low Implaiitalloo, or conna- 
NwUatc 1 rmatioev. 

\ et to be *of ed art the tretjuent cases ppear 
ing In thk nud-tiunetter grwip cf fool ““ omew 
rwerok of the decidua, ulttaateW goieg 00^ 

premai re labrw Is thk a rehtK-e t»- 

balance or an actual quandtalHe 
gesterone 1* ibere a lag between the 
ovarian t pkeenta) honnooe prwbrfUMu ‘ 
freqoeoc) of fcpcal necrosa at tbe 

derifud junctlcsa •eeiB* to be of rtal BgnM^ 

m these caae. 

Tbe help dcTf^ed from deddoal 
nlte In the fint trimerter It has er^«i » » 
safe procedure which w ill in tbe mfreb) 

Indicate tbe tocMtabdltT of bortron » « 

tbe SO called irmcTirble u 

deodua U c* be taal erther 
fetal death, that there 

wllb scpaiwtkm, or that ibere k ser^ 

cause for hnpalrmenl of Jeodual inrtrft 
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inswers immediately the question “Shall further 
treatment be attempted?” 

If one finds decidual necrosis, tlie chances that 
the patient will not abort are ver}’ poor In this 
study, only i case of sr who miscarried in the 
first tnmester had normal decidua This case 
not onl> had normal decidua, but also a normal 
embryo and placenta— it is pointed out as a pos- 
sible case for use of progesterone in the treatment 
of bleedmg at this period of pregnancy mth a 
normal biopsy The case history is against the 
biopsy procedure’s having caused the abortion 
The other 50 cases had pathological oya Six pa- 
tients w'lth decidual necrosis treated with pro- 
gesterone went nght ahead and aborted, with the 
decidual picture unchanged or worse after treat- 
ment than it was before treatment The onlj 
apparent effect was to dela} the ineyitable abor- 
tion for as long as the hormone therapy was con- 
tinued The large majority of these cases had 
uterme growth much retarded according to dates, 
definite uterine cramps, evidence of withdrawal 
of pregnancj hormonal influence (cessation of 
nausea, breast changes, etc ) These patients can 
be encouraged to continue normal life until the 
slough has separated and labor spontaneously 
begins This is the safe, easy, relatively bloodless 
waj Certamly one is not justified in surgical in- 
tervention directly the biopsy findings are made 
known It is much easier and safer to wait, yet 
relievmg the patient’s mind by a simple explana- 
tion of nature’s protective device for ablating ab- 
normal pregnancies One is more than justified 
in refraining from expensive hormone or vitamin 
therapy, or long mvahdism m the futile hope of 
maintaimng pregnancy A blighted ovum long re- 
tained, may require intervention, as may mcom- 
plete extrusion of the abortus 
If one finds decidual necrosis, it can mean as 
weU that one has taken the biopsy specimen 
from an area of premature separation In this 
study, only 4 of the 41 cases of extrafetal disease 
(low implantation, premature separation, cir- 
cumvaUate placenta formation, imtable uterus, 
etc ) showed decidual necrosis In the 4 cases 
showing necrosis, the patients stiU showed evi- 
dence of contmued pregnancy, the uterus was 
consistent with dates, uterme cramps were ab- 
sent The bleedmg m these cases tends to appear 
about the beginning of the fourth month, rather 
than in the second and third month as m the 
group of pathological o\a It also tends to be 
bnght blood, with clots, whereas the patho- 
logical ova cases tend to have dark, brownish 
blood Cramps are rarely encountered m these 
cases 


The finding of decidual necrosis can mean as 
well severe maternal circulatory impairment Only 

1 of the onginal 8 cases to be therapeutically 
aborted bled, presumably from a focal area of 
necrosis Since one is not likely to encounter 
these cases as a biopsy problem, no more mention 
is made of them as a treatment problem 

If one finds normal decidua in the first 4 
months of pregnancy, } et the patient has a story 
of bleeding, with or without cramps, no definite 
diagnosis can be made without the careful corre- 
lation of clinical story and findings Thirty-seven 
of the 41 patients who had extrafetal defects had 
good decidua Two of the 4 cases with decidual 
necrosis aborted, whereas the 2 other cases went 
on to term Nineteen of the 41 cases of extrafetal 
defect aborted with good embryos Twenty-two 
carried to 28 week viabihtj In each of these 

2 groups were 2 cases with poor biopsies In 
order to settle this quandary, one must follow 
the clmical course of the patient If no more 
bleeding takes place, if the uterus continues to 
grow, even m the presence of a poor biopsy, one 
must have curetted an area of premature separa- 
tion If the biopsy is good, additional encourage- 
ment can be given If the biopsy is good, but 
continued bleeding is present, one must follow 
increase in uterine size If there continues pro- 
gressive enlargement, and the bleeding is not 
devitahzmg the patient, premancy may be en- 
couraged Two such cases (already referred to 
under extrafetal defects) were given bed rest and 
progesterone without eSect upon the bleedmg 
Both had to be terminated after the bleeding had 
continued for 3 weeks and anemia had become 
marked If the biopsy is good, and bleedmg con- 
tinues, but uterine size is static, too much separa- 
tion has occurred, and it has been lethal to the 
fetus If one follows a case like this by biopsy, 
he wiU find soon decidual disintegration as the 
placental hormones are slowly withdrawn by 
placental death All of these vanations have been 
observed Prediction must be based upon the 
foUowmg Those who bleed no more with a good 
biopsy wiU do well without any treatment other 
than bed rest, progesterone is given only if there 
IS any suspicion of uterme imtabihty If that 
mdication does not exist, there is no proof that 
progesterone is of any value These are the cases 
par e\celleiice who are benefited by a routme of 
limited activity, quiet, sedatives until the separa- 
tion has stopped and sealing off takes place One 
such patient, progesterone treated, with but one 
episode of moderate bleeding aborted 48 hours 
after completion of i week of 10 milligrams of 
proluton daily 
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In the CMC erf prtnuhrre labor or prrmahire 
rupture of the nrahnnet In wh** foni deodunl 
oecroili (? irttfiequitc pfn^ewerooe bahincr) a 
often foond pfr^rnterooe m«) be of »Iuc bat 
Uxae CMrt could r>nt be irpotfed In «d aocc. 
UiuiII} no inmin* a p\cn TTiej liWilv rap- 
ture ronnbtioe* oc «u<iimls enter rtofmj Ubor 

There k oo apparent retatioiaWp between the 
aBJOont of bkedin* one eocounten tn the catca of 
pTonatuie acparilioci or other eitrafeul defect, 
and tbc pioitwais for bofdmf the p ret aa cc^ In 
Itcoerel, natmu nbo ha -e ooe kofated epttodc 
of a tmtil amount of bleedinr ba\'e a rooa prta 
□osfa. B^op*^ honever aUl Mttk the« aa& 
factorily in tbc maforitj of caiea There t* Uu 
old rale that if a patient blreda mwe than Uk 
amount of blood Ivt In an ondioarN menctnal 
flow tbc prtgrtanej will be loat. Several paiienu 
bare bled as nmeh ai ar\'tnl hundittl enbe 
emtimettn oo aernil occaskna and aliD bare 
gone oo with prcrnaDcy Others have bled aeiTnl 
times monthi} antH term, nev-er coplocal} bat 
enough to one on tenterboofrs. Othen b* e 
ipoUM •ovcttlI timei, and tben bed ndden 
tumoltaoui premature bbor It h becioaeof SDch 
oocftalop that blopsv k ad uced as a aaeful 
weapon m doectlo; mtefUgent treannent Con- 
tiooied bieediog of modertte anmat ow a con- 
(Uerabk penod of Uase carries a bad progoosk, 
panicalanT H etcrine groath stopa. Bl^faig 
matter n t the character or amount, k erf tm 
co ca eqoeoce hi the face of a ateadOy growbg 
otcnia. 

It k of mtcreit to note that in the cases of fetal 
defect ibe date of average appearance of bleeding 
IS 14 weeks aft c the hst period. In the cases <h 
eitrefetal defect, bleeding appeared oa as a -oage 
at 9 4 weeks— ilcgbUy euifan- than in the case of 
fetal defects Bkeding m both terfca m the oC 
caskmal case would be noted akooct fm the date 
of I m p t e goa tloo In the cases of fetal defect, 
abortion occurred on the a -atn 4 weeks after 
tin CDset of bleedmg In extrafetal defecta, abor 
tkm took place A9 weeks alta the onset of Ueed 
ing in the average case. 

One cause of Weeding shortly alter the first 
mksed period has not been mentioned— the so 
called ‘^cental sign acD known m soene of the 
exprrnoaital itumaJi. Thk k a spotting mhkfa 
k doe to a defect in tbe endometrfam at tbe site 
of iffipUstallaQ of tbe ovum (0 It k often 
thta^ta period, albeit aboaraal. te it approtl- 
mates lir et p ccted dale of flow Thk may caate 
some of ll» mmalcnlatjcaii of coefinemeot. 
MentloD alreadv has been made of aboetke occur 
ring wltblna fevdaja after the finl mksed period. 


pJwU> a ‘sGghtl>-del 3 jTd profew perwd. 
Thk ina> accoa t for the patient a evioptom sf 
ji^u^ butforahfcrhnosubwquentpiWnt 

Moephme cs dcfinlteiv ctwitramdwated io tbew 
Utter cases, foe Falls, LaeVner and Krofca faoad 
that tbe postpartum uterus under tbe nw«1 mor 

pbine sedation had enbaored power aul IrrqonwT 

of contractwna. The barbilurates and fWjaUr 
fayde are eficcthe igents witboot ocuphfiK t nk 
reactloos. 

If ooe were to lay doa n a plan of tbetipr to 
togmenl as much as poakUe the pa tmai W 
moral proccsBci, one re rn*iimi»ivt pro- 

gcaleraoe lust b^ore tbe Ume of ovaktioc tad 
unpregnat^ Ten mfOigTaina in oS ktnaev 
cukii) wxittld cnbtBCe the aonial scqttorr rhre 
of tbc c nd c s BCtninn. Inst before tbc lyrn dar 
of the c>Tle, -wben impfaniatioo taUs plart an- 
other similar dose might be gnen, as a msinte- 
oance dore. ho effect would be ererted oo the 
locos of hnplantation— the hope aould be to 
fhe the onimaauccnlrat bed. Since at tbe tke 
of tbe first perio d , there k a ilicbt rhspft that tbe 
fertiOzrd oi-us nay be ertiw^ rf the faiaxTa r 
honsooe balance e ikli , or if It k poor? »■ 
phnted, a third timilar dose might be gfrea fut 
beiete flow k anlkkated. Three cua bi tk 
serica wm to treated foQowl&g abortioo of palb- 
oiogloJ ova, and all three are now at Init 4 

rocolhs pregnant. N 0 dataibed menstraal rir tkas 
was noted following tieiliDent. Otmcoily so 
condasions can be drawn, but if coe bto to 
employ bcnnoDC I beram ihkka nbotBlewhick 
may have more eflrct than tbe present scheme <t 
tberap} One cannot attempt to ghe adeqojre 
p iO ge s iciDoe of fordrn aomw to repkee the pi 
dent a own dcf icl encxs. At best it fa adjevtst 

dirooic aborter who has had ri tot 
three toccewdre aboetiooi, oc tbe few fotw 
wttUy lajecllooi of mgesterooe m ct the 
first two tniMstert may be trkd. Tha fa ex 
penil T, and would be ained Urgrir at tte 
Uiw of decanal mainleiianct and erf tjowting * 
otoina britabOitj as weB as covtrmg tbe bona** 
production rtidt frocn oi-arfein to 
Siany writers have covered tbs arid 
any stage erf pregnoco lo whreb nterine ■‘■P 
bflity k an anne^to symptom, 

Iri^r It a imp«tibk to eiahnte pfo^jeriy se 
the moment tbe “hyperimtabie tU ru*- ^ ^ 

One danger of treatment canoot he orerto^ 

Btnic W toond, u 

change fa tti per cent of abnormal ova. ^ 
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hydatid change, and mahgnancy was found m 
20 per cent of the moles The one constant cause 
for malignant degeneration is retention of ab- 
normal or degenerated trophoblastic matenal 
If one mjudiciously uses progesterone, and 
causes retention of such products, there is created 
a very real danger One case m this senes had a 
mole Figure 12 illustrates just such hydatid 
change m a specimen procured by biopsy 

DANGERS IN THE PROCEDURE OF DECIDUAL 
BIOPSY 

There is a well founded distaste extant for m- 
sertmg foreign bodies mto the gravid uterus 
Only 4 patients came to gnef, not from hemor- 
rhage, not from infection— neither of these com- 
plications was seen a smgle time These 4 pa- 
tients all had bhghted ova, proved by subsequent 
pathological exammation by a neutral observer 
to be pathological ova dead for some weeks All 
were within the first 4 months, although one was 
a bhghted ovum, rather Siamese twms of 3^ 
months, which had been retained for 4 months 
VI utero Membranes were ruptured m these 4 
cases because maceration of the mtrauterme con- 
tents was so complete that the resistance offered 
bv normal viable membranes was not encountered 
as the curette was mtroduced Agam, may it be 
reiterated that no patient had any other unto- 
ward eSects from the procedure, and that hemor- 
rhage, infection, mcreased morlndity, or greater 
tendency toward abortion were not noted m any 
cases No perforation is known 
One other source of error m the study was m 
the interpretation of the early frozen section speci- 
mens at a time when the allowable changes within 
the decidua were stiU under consideration These 
mistakes were corrected by study of the perma- 
nent sections, taken as a double check on ac- 
curacy In but I case of the 50 pathological ova 
lias the decidual biopsy wrong This case had 
been mentioned as such an error before,— a biopsy 
spiecunen taken a week after the negative biopsy, 
48 hours before abortion, was this time mdicative 
of decidual slough In the case of biopsy speci- 
men demonstrating good decidua, 7 frozen sec- 
tion diagnoses had to be changed from suspicious 
to good decidua after the permanent sections were 
reviewed This error was not found m the later 
portion of the studj , as greater familianty with 
the frozen section details developed The prob- 
lems of interpretation of biopsy specimens have 
been mentioned in treatment 
No biopsv should be performed until aU ex- 
trinsic causes of bleedmg ha\e been elunmated, 
such as cer\ ical erosion, poljqn, \ agmitis, and the 


like Actual manual pelvic exammation should 
precede the biopsy to prove pregnancy, if possible, 
and to exclude ectopic pregnancy or tumors 
Needless to say, m a case m which ectopic preg- 
nancy was considered, the patient was m the 
hospital before the exammation was performed 
This technique of biopsy is not smtable as a preg- 
nancy test It IS not suited for general use but 
should be done by one who is acquamted with the 
usual gynecological biopsy techmques It is of no 
value after the 14th week of pregnancy, for the cause 
of bleedmg can be determmed by methods less peril- 
ous to the gravid uterus, which after that period 
IS weU filled by the developmg ovum As with any 
other procedure, one must weigh biopsy informa- 
tion with the clinical story and physical findmgs 

SUMMARY 

1 An mvestigation mto the causes of bleedmg 
m 100 cases durmg the first 4 months of pregnancy 
IS outlined 

2 The technique and use of decidual biopsy are 
descnbed and defended 

3 The histopathological pictures of normal and 
abnormal decidua are described and the signifi- 
cance of each is elaborated 

4 A general and hormone therapy program is 
suggested, after exception is taken to present 
practices regardmg bleedmg m early pregnancy 

5 Bleedmg m the first 4 months of pregnancy 
m 100 consecutive cases is a significant sjnnptom, 
—only 22 of 91 presumably normal pregnancies 
survived to fetal viabihty after the appearance of 
this chmcal sign 

REFERENCES 

1 BRArLE\,RH Abortion problem 1940 Unpublished 

2 Falls, Lacrnrr, and Rrohn Proc Soc Exper 

BioL & Med , 1935, 32 1451 

3 Hzrtig, a. T Personal communication 

4 Hzrtig, A T , and Edmonds, H E Arch Path 

1940, 30 260-291 ’ 

5 Hzrtig, A T , and Roce, John Embryology, 1941 

29 127 136 ’ 

6 Hobbs, J E , and Price, C N Am J Obst &. 

Gjmec , 1941, 39 39-44 

7 Mall, F P , and Mavze, H \V Carnegie Inst 

AVash , Publication No 275, p 3, 1921 

8 Malpas, P j Obst & Gynec Bnt Emp 10,8 

45 932 

9 AIishzll, D R Am j Obst. S. Gjnec 1941 4, 

1 29-134 ’ ’ 

10 SiREZTZR, G L Carnegie Inst Wash Year Book 

1930-1931, 30 IS ’ 

11 Stdrgis, S H Am J Obst, &. Gynec, 1028 

752-761 -'•3 > 

12 Ibid 1940, 39 lo-is 

13 TeLinde, R W , and Henrlkson, E Am T nUt 

5. Gynec , 1041, 39 733-746 ^ 

14 Williams, J W Surg , Gvnec. & Obst io,c 

541-554 ’ ^ 15 



A BIOLOGICAL TEST PROPOSED AS A GUIDE IN THE 
ADMINISTRATION OF THIAMIN 

D\\TDLFARLE\ MJ) tWkJphi* PtsMThwot 

I N i9Ji R- UTDiuM tnaoQflced the 
cbmkmJ UeotiScadoQQ/vftuiiln B Tbii 
inbiamce ww (fven the ti*xne tKhmfa 
UTlIkna worked with i. coaceotTate o< tte 
potithio^ Sbonly after the cbemiod 
tkn of thh ttbUUKx from oatunl eourcn (rice 
poUihinp) WIQhmi aod Chne (6) were ab^ to 
^epare the aubaUrice (ihkmln) aynthelfcallj- 
The lyntbetic fhiimhi fau been widely iccrpled 
tJ cTT^tilllDe vitamin B andkaaidtobeaaeffee 
tfre u mtnral vitamin B lo the tnatnxxkt and 
pTcventicn of vitamin deScieacy etatea. 

Uait% methods hare been prt^xwed jpiidbf 
the adminiatralioa of x'Haaih) B and for aanvint 
itj quality In arkms looda RefereDcea to the 
detaM of tite variocs metboda may be foond tn the 
pqbUihed data of a ijTopoaiam amaged mxkr 
the aofpicsa of the CooniJ, oo Pharmacy aod 
ChembtiT aod the CocodI oa Foo^ of t^ Amrr 
kan Medkal AaKdatioci (i) Tte toelbod de> 
taBed in thk artkle (a p rc p cf d ea a pmcedoie 
pecobarly adapted for the fttklaaee oa thiamin 
adounlatratke to pitieati. 

la September UabrfTillj 

of Queeiokitd. Anatralia, pumiahed an ardde oa 
the aenrai tnhfh jdoc of hexoal^ik. The leaaoQ for 
tha lQh\bltV3a waa net appartut. In Nortmfcer 


03P, Faiirv condoded that the adintoislratloQ 
of thiamm caoaed the lyntheaa of a aeooodajy 
aabatancefa] thebfood, tiwamoont of whidi could 
be quantitated b> tilrmtirg agaimt digitcnln 
henK>(}'ti* the powrr of lahTblttao of the aerum 
of the redpjcnt of rltamin B 
The betDofytic tyatems agahstl which Iboe w« 
inhibition b) KTum isciuded Hipooio beaofycb 
rtreptobraoljili, ipedfic amboceptor mtem 
beiDo]>-»i*, etc. Alter cotaidciabie aearrh il wai 
found that difitoDhi, ooe of the lapaahxi, poa- 
•eoed the merit deafraUe propertJa as a itaWe 
bea>o))tic agent. Hence in the teat to be dcacribed 
a standard aohilioa of cSgilooin b tewd to atndy 
the antihetootyUc wbatimce in lemm with the 
idea that the terti of antihetnoij’tfc power of the 
•ernm reflect* ft* ctolent of the ncetance peo- 
dticed by ihjoflrfn, ThiamiD U*ril wm* found to 
caoae no iohlWtiao of dWtooin honol aS* either 
in waterr Of •emm aJaticaL 
rn* UtAcJ awi"* A. fB■^tTnH 


A itock iQiutioo of dlritcoia b preptitd by 
dasofriDf 8o mQQpams ca cLgltcnin h yoo cbW 
centimet^ of aomal nit iofaiicc. Forthetex 
I cohfc centimeter of thb rtock *oliilloo fJ® 9 
cubic cen timet en of 0.A5 percent aodnnndiloricle 
aohtioo b prepared and titrated to otabCifa 1 
factor of cDopWe bemofrib for o i cable cecti- 
meter* of a j per centaoipenxkiucf wadteddup 
ceOa. Thb *(0004 aoIoUoa b called the ttasdiid 
fcfatloa. A standard tointlm of digittnio h 
freshly petpared and titrated for use oa £»ti day 
that test* are dooe. 

To a aefira of to tobes, the standard {bx^toeb 
•ototkn b added a* foOowa. 1.0 cubic ccDti- 
metertothefoat tobe aqcnhJceentfjncferteik 
•eCDod, 04 cubic ceo timet er to the thfrio TCaHc 
cenllmetes to the foerth, and to oa, deoaidag 
the Ttfnnw by c^i t«Uc enUarter uetfl dv 

faiha waits fas n. cubk CttitfaelaT SahtBfstbB 

b then added imtQ the total vobnne b 
b .0 cobic enthoetoa. To thb, &a chUccao- 
outer of a 5 per ent tuspeoebo of *aJbedih(9 
cefl* b add^ All tobes are bcubated it tode* 
grew C fa a water bath ontil 00 fortber !«»*■ 
\sb occura. Thb asoally »*tf aboat 3 fffaaie*- 
The laat tube showis* cempfeta hesan^di h ^ 
ridcred the factor 01 the anioant « 

(olulioD to be used la the teat. The leniSi Ut* 
tested b dHoted nooo fa 085 per cent icoto 
chfaride BofaitioQ. Perea tubw are aet c p, w 
to the firtl ro, begfonfag with t.o cuWc centl^w 
of serum dffutioo in the first, the anwmt a * 
cr e as e d by 0.1 cubic anlfmcter anlfl 
ccDtafaa 0.1 cubic cenlfmeter Tube 11 
control, cceitaiiilng BO teum. Djgjuafaf tifltBW 
adutioo the amount delcnnlned by the 
titntloe, b added to each tube and 
■ohitfeo b added to make t cnbiccentfawW 
esditobe. T each tnbeo.»cnbfccendi^{“ 

3 per cent auapenaioo of waibed ri>eq> cela 

added. - 

The tubei are faenhated #t 40 der™* C-^ 
heaotsab b cwnpiete fa tbe 
nsoallT ttie* about 3 mmutea.) Tbe ^ 
fanmeialelT after tie ctwUul 
hemohib. TbedifatioDvatowradtetow^^ 
ofigtaal dEhitloa of the »ennn fa i-o cab*' 
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meter and are not based .on the total volume of 
2 2 cubic centimeters This is done because of 
greater ease in readmg and because the com- 
parative power of the serum of patients to in- 
hibit IS desired 

Readings The tubes showmg complete inhibi- 
tion of hemolysis, 1 e , the end point, constitutes 
the readmg on the particular serum bemg tested 
Instead of reading the end pomt as a dilution, it is 
assumed that the dilution contains the number 
of units correspondmg to the last figure of the 
dilution, for example, a serum which inhibits 
hemolysis m a dilution of i rooo is read simply 
as 1000 

Rationale of proposed test An onginal observa- 
tion was made that individual blood serum vaned 
widely in its power of inhibitmg hemolysis A 
search was undertaken for the explanation of this 
phenomenon Attention was directed to the 
vitamin content of serum as a possible explana- 
tion It was found that veast, which had been 
autoclaved for 6 hours, when fed to rabbits caused 
no rise in serUm mhibitory power of their serum 
When unautoclaved yeast was used to feed the 
animals, a nse m serum inhibitory power occurred 
At this point it was noted that the yeast being 
used was a commeraal product to which thiamin 
had been added Yeast to which no thiamin had 
been added was obtained When this yeast was 
fed to rabbits the rise m inhibitory power was not 
spectacular as it had been in the artifiaally 
thiamimzed yeast Attention was, therefore, 
focused on thiamm A small dose of thiamin 
chlonde (i milhgram 3 times a day) was taken by 
Iheexpenmenter for i week At the end of i week 
the titer of his serum had nsen from 5000 to 

100.000 After an interval of several weeks, with 
the return of titration of his serum to 5000, the 
same individual took 6 milligrams a day for i 
week, with a nse in the titration of his serum to 

350.000 It was thought that thiamm not only 
caused a rise in the inhibitory power of the recipi- 
ent’s serum, but also that this nse was quanti- 
tative and that the height of the nse depended on 
the amount of thiamm given 

EXPERIMENTS ON RABBITS 

Rabbits were given varying amounts of 
thiamm A nse in the inhibitory power of the 
rabbit’s serum invanably occurred regardless of 
"hether thiamin was given by mouth or by injec- 
tion, subcutaneously or intravenously There 
was usually an mterval of 2 or 3 days before the 
nse began Rabbits given a relativelv small dose 
of thiamin, 3 milligrams dailj' for a week, showed 
at the end of that time a serum titer of about 


100,000, whereas the initial titer of their sera 
was, for example, 1600 The degree of nse m 
titer appeared to depend upon the amount of 
thiamin used The massive dosage used in the 
experiments quoted was to illustrate the spectac- 
ular effect of a large quantity of thiamm The 
rabbits appeared to suffer no ill effects from the 
large dosage used (Table I ) 


TABLE I —RESULTS 

Group A A dmini stration hypodermically, 50 
milhgrams daily for i week 


Rabbit No 

Preliminary titer 

Titer after i wetL 

1 

1250 

1,000,000 

2 

i6to 

500,000 

3 

1000 

500,000 

4 

Soo 

330,000 

5 

1500 

500,000 

Group B Admimstration intravenously, 50 
milligrams daily for i week 

Rnbbit No 

PrtHminary Titer 

Titer after i wccL 

6 

1200 

5,000,000 

7 

650 

3,000,000 

8 

1050 

3,000,000 

9 

iSSo 

2,500,000 

10 

1600 

5,000,000 


Group C Admimstration intravenously, 50 
milligrams daily for i week 


Rabbit No 

PreUminary titer 

Titer after i weet 

11 

2000 

1,450,000 

12 

1450 

2,500,000 

13 

500 

5,300,000 

14 

1450 

5,000,000 

*5 

2000 

5,000,000 

Group D 

Administration hypodermically, 

very massive doses— 100 milhgrams dally for 

I week 



Rabbit No 

Preliminarv tiler 

Titer after i weel. 

16 

1250 

10,000,000 

17 

1000 

10,000,000 

Group E 

Administration by mouth, 6 milh- 

grams daily for i week 


Rabbit No 

Preliminary titer 

Titer after i week 

18 

Soo 

90 000 

19 

500 

90,000 


CONTROL ANTIHEUOLYTIC EXPERIMENTS ON 
RABBITS WTTH SUBSTANCES OTHER THAN 
THIAMIN 

Obviously it was difficult to control the possi- 
bihty that substances other than thiamin, when 
given mtravenously or by mouth to animals, 
might also cause a spectacular nse m the inhibi- 
ton titer of the serum of the recipient This was 
true because man\ intamins have not been 
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t> nh t.i ?rf tod ihcirfore ut oc* »Y»IlaHe w>d there 
b DO UodUtkA to the nnmbeT ot other tahttuKct 
which ndght be \aed. Theitfore, four tmr^ted 
■obituces were adected, one a rltamiD ol the ao 
caUed vater idable viUiolo fraop a aecotw) 
p«w*dn# vitarda Die actWty the third a 
product 'with a hi|h pfotdii cooteot aod the fourth 
a nbstuce anrn^y oied to prodra tfaera 
peotte ihoch. 

TTT^did nechw. ai*i«J r t doM fatra <000)7 fat 
TOk. Koohu Thtfi wai riWht ri»e ta the KBtfliiawtytfc 
iwaet of Ih* KRDB o( tW ROptet, bu h ao mty cooa- 
panUo vttk tint xhta bf 

NfcoCblc acid Urja dwet waatk (ec week. 
R faph » ] N eEm oi UtAttorT povrr o( tb* w i ata <d tb* 
RCh^Wt. 

j C«a*t>, ktf* <JoM bf BotitJi (or esk. Rcaaha 
N ihi Udbtt^ M er c( tba acrcca oT tbe red^bakt 
tttaeitn C; certtaakc fectd, Wfa dwet kitraeanaal^ 
bx vedt. RewdU. The hWitUry poacr ti tbaaem 
tb^aod DD Jim. 


With the four Rbstaocei oted then waa 00 
tnaihed rhe hi InhlUtcrT power of lemzn of the 
redptent afaintt ^titotua mool^ib. 


UERnn or xTraATtoxt or ta.t nou 

HuaLon 

Many dtrulaaa oa the ten <3l hanju ban 
beeo doae The reaoJU of dtradoo* of the aera 
of 345 lodlvidoila are ifaown fo Table IL 


Andlyilj of the tetta oq acta from dbojrd la 
dividuah iaHed to ibow a cocobteotiy low b- 
hlhltorydteTlnanTODetlbcaae. Tb<rcwu,hcrw 
enr a miried Taibdco hi InhJWtory titer of the 
■era of dbeiaed pemu. 

The armfe of tmi 00 the ten of 100 pe 
■smihly aor^ isdividuah iraj > jit iSe *m 
of 9S po cent of tine abowed ■ dtiadoo bctaecD 
»,coo and J,ooo. Eighty nine per cent were be 
twmii,cooaod3joaWoajBiine theteforr that 
the mlnliDQm oomal b t/xo. In othn vonb 
tltntkna below ifioo are cooffdaed by u ta lx 
deheimt la the Inhlbftocy nbttam foflowbi 
thlanrin admlnbtnLttoQ The 100 bufiTidub 
were yoong oxn and youBf wooen, chhn Modotl 
oanca or medical itwfenU. All were b gcod 
health ai far ta could be determiacd br onSurr 
hwtory tod phyikal exaninatiob. Tbeirdlctccw 
abted of that wdlnarOy aelcctcd by cacL In the 
caac cf the ctndent none*, thb 'was the hcafiul 
diet flTcu to nch iodlTldaab- No atton^ was 
cMk to supeTTbe each ifiet as to Its nanb 
cisitcat, as w c>b)crl was to koni what wtnU be 
inhJbftory titer cf the aera of luri Uafitldaais 
OD aa UMclected diet Thoe was no appamn 
dtf e r mce between the lexea. 
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01 the ladWdoab aafferlDg fsna brooctml 
asthira Oaied In TaUe 11 ajof jo caact thcpwed a 
tltiatioo beiow i/xo of the case* of War jmeu 
mcob, *4 of 46. of dbbete* meffitus, 4 of a of 
cardotana, 1 ol » 0/ prrirDancT 13 of too (*). 
of rhemaalic heart dbesJe-actlTe, 13 of a^ ol 
ccwooarv occhnloiu j of # cf dnbeab ol Iwr 
tct 3 - 


f oCowln* are detaQs of the findings b seoe 
paticata wro had been « a. 'rttaadn Bt 
dlettiT bi fate before to the b^fftal 

with the reealts of th^scrmiahlUtcrytiaaticffl 
before and after tjeaUaeot by thiamia. 

Ceo D E Mwd 4s rtarv 
pfdoD, ifwirOon. Pifinn bed ten •• ■ ■* 

mn nd Ud ffrrd (B u tednTiwte dirt cwwwW 
•Itet hbkry kJW^taaSyU piUWaf 

Bdcin uwtwnt lb* b i haw 1,1 17 iwatt if iW V* 

br aowlJi. tte iVtifbilc add O' ^ 

l 4 ic*(ide»»n»orWbinhilil« 7 r"«) 

caJoflt dwt TW 1^ ot •• llw 
nmncaaDotbemctbroIceljud. Af'rt 34 *y*^r'‘- 7 ? 
Ilur w jooo wid St lywta— * 
rrtfaloai m (roflr Isairo^ed. 

Cuts, lie s**djSy<aji fl ii -;-- 
piranJ o ccbi al fci a, *trvo»rt 

brffwrthasd t%k adoM *«. Aftrt nk >* ■ 

kfiStwy Ute «» Jjs» 


a^intbutu.. . joo.ndi-bwjJ" 
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INGUINAL HERNIAS 

I F we Rcrept the theor) of ProfeMor E«r 
oestHootoo In hit book Hem and 
ilemt we may expect to hod mate 
bemiit totUy thtn e\Tr before He wrote 
Ulth the dmlopcnent of arbu dvffixatloti 
Rod lodutuy phyxlcRl deteriorttioa becooici 
apptUhi^Jy oomraoo evfty lort oS pby»- 
kal abDormtlity is inoeRtfogty prevRient. 
The expanding medtamxttkm of this Rge 
bowerer with the ii»e of Ubor stdog device* 
in borne, field, tnd factory aboukl favor a le- 
dtxrtion of bcmiaa, whkb might offset the 
phytkal deterioratian of cfvflfxcd man men 
tiooed br the dutinguisbed anthropok>gift 
Some DoUoQ of the incidence of beraias can 
be gained from fignm fnmtshrd br the »elec 
tire service examination board*. In 1917 and 
ipjfi, oat of more than two million men exam 
Ined for the draft, 4 per cent showed either a 
hpmla or enlarged I nguinal nngi. Among the 
present draitce*, i.S per cent of the million 
men *0 far examined have been rejected be 
cause of tbe pres e nce of a berma 


The aomewiiit lower per ce ntage of henriu 
In the men now being called for anitj doty fa 
not a reilabte measure of the actual noraber 
ai such defects in the entire popokUon. Tbe 
draftee* are young men. Hemiai ibow a 
marked tendency to Increase in frequency alth 
a^ and the lengthening of tbe aitnge Efe 
cyde has resulted b *n increased nmnbeT of 
older persons in our population I\e nueJ 
infer therefore that in a study bduifini «D 
age groups a higher percentage of beraiu 
wmJd be found than that ejpraaed la the 
figures from sclectnY lersnce cxunloaiksis. 

Stalistis from Efe insurance companies and 
tbe Umted States PubGc Health Smict iocC 
cate that the Lncidaice of betnk in the gewnl 
pctpulatk>c has Dot varied auch in the pet 
thirty yean 

On tbe baaii of sudi meagie reliable data as 
IS av-allable today bowrw tbe moat canrfal 
bbmetridan could not offer us anv final judg 
ment as to wbetber hernias are becoming mom 
or lea* prrvaJenL 

About 10 per cent of tbe surgery of tie Urge 
general bos^tal li devoted to the repair of 
hernias of ail types, AppfoziiDatdy 90 p« 
cent of tbete are of the uigoinil vaiiet) Tbe 
recent boreaie In the number of t n ga Bu l her 
mas operated on can probably be atfrttntrd, 
at least In part, to the fact that most tUlf* 
have put into effect tome form of wortmeo s 

compensation laws In tbe past few yean TV* 

laws have so placed the rcsponsItfHtr of d* 
employer that be has found It wise to bare 
every proapectne mpknee enorio^ befofr 
be begins work Men who are found to 
have hern las when they seek employ®^* 
must have them repaired in order to be *c 
cepted for tbe poutioo. 
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Surgical correction, when expertly done,' 
offers the most reliable form of treatment of 
these congemtal or acqmred defects The 
methods of repair have changed very httle m 
the past fifty years Such slight variations 
and modifications of the early operations of 
Bassmi and Halsted as have been mtroduced 
have probably had little influence on the suc- 
cess of herniorrhaphies The most outstand- 
ing innovation, namely the use of autogenous 
fascia, was first described by McArthur m 
1901, but recently it has enjoyed an mcreased 
popularity There is a good deal of discussion 
and diflference of opmion at the present time 
as to its true value, some men presentmg sta- 
tistics to show that its use will greatly lower 
the madence of recurrences and others givmg 
figures to show a large percentage of failures, 
even when fasaa is routmely employed It 
would seem that its greatest value hes m 
bndgmg structural defects which are common 
to the direct herma and which exist m only a 
small measure m the mdirect type of mgumal 
hernia 

Another era of enthusiasm for the injection 
treatment of hernia is just quietmg down 
Dunng the past five years certain members of 
the profession have rejuvenated this early 
method of treatment until it has attamed a 
considerable vogue Its rather extensive use 
has jaelded but few crumbs of comfort for its 
sponsors It has been found to be serviceable 
in only a limited number of cases, and when it 
has been employed without a careful selection 
of patients, the very high percentage of fail- 
ures has aroused a skeptiasm of its usefulness 
that IS fully warranted The most that can be 
said for the injection treatment of hernia is 
that its field is limited and its permanent suc- 
cesses few 

The profession was rudely startled rather 
recently by reports from surgical centers that 
the incidence of recurrence in direct hernias 
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was as high as 20 to 30 per cent Most statis- 
tical studies on mdirect hernias report a recur- 
rence rate of 3 to 7 per cent 

It must be kept m mmd that m the direct 
herma we are dealmg with a gradually devel- 
opmg structural breakdown Bodily repara- 
tive processes are at a low ebb, and hence the 
success of mgenious methods of repair is cur- 
tailed both by the madequacy of the body and 
by the dearth of satisfactory tissue to be used 
m closmg the defect 

It IS lamentable that many surgeons of this 
age are inclined to devote less and less study 
to the anatomy of the mgumal region and to the 
understandmg of the basic structural factors 
which cause a hernia Therefore, they cannot 
be as well prepared to deal with this condition 
as were the anatomist-surgeons of a few years 
back 

Because the younger generation tends to 
neglect the foundations essential to an inti- 
mate knowledge of this problem, a renewed 
mterest must be periodically stimulated Too 
often today a hernia repair is not considered 
of enough importance to ment enthusiastic 
study It comes to the attention of man}^ older 
surgeons that their young colleagues not in- 
frequently are working at a great disadvan- 
tage because of their lack of fundamental 
knowledge of the structures they are attempt- 
ing to repair Those who are called upon to 
perform hermorrhaphies must be familiar with 
the anatomical relations of the normal parts 
and the changes m anatomical arrangement 
which take place with the appearance of a 
hernia Even before mtrapentoneal surger}' 
was attempted, there were many accurately 
descnptive and beautifully illustrated texts on 
the repair of hernia The anatomist-surgeons, 
who were pioneers m this field, with meticu- 
lous care prepared atlases of anatomy which 
residents and fellows m surgers" toda} would 
do well to sudy diligently Before these young 
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mn give loo muda ol ibdr time to new end 
po*5lbl\ rooie djimatle devdopntenu Id the 
niificil held, they should set to it that they 
art fullj convemnl with the problemi of her 
nla repair 

It behoove* o* then, to put more •Ut** on 
the thoitmgh training of our medtcal studenU 
tn the anatewoy of tbeae rrgxmi and to the 
understaiHlmg of the structural facton cau*- 
iQgtbemla, IU^moto W McNa^ir 

THE NEED FOR TRAINED PER 
SONNEL IN AR^n DEPART 
\IENTS OF PHYSICAL THERAPTt 

I N the modern mlDujy bosj^tal the de- 
partment of physical therapy phi)a ao 
Important part Traumatic com 
monl) rneouotered la mlhtary practice often 
require phyxteal treatinnit dernog the stage of 
rrhahOitabOD During the last war It was 
estimated that jO oco to 75 eoo rvconstructfen 
cases would be r eed v ed per year from each 
,000,000 men ovmeai and b> June 1919, 
there were forlN-fi^ oScera, fifty four en 
luted tom and 700 reconatnictfcm aidea de 
•otmg their time to physical therapy 
At the proent time there b an ertmne 
abortage not onlj ot ph)ncal therapv phyai- 
Hxjrt, but alao ol jdivfical tber y v tedmidans 
lph>Tical therapy aides) It hai been esti- 
mated that yoo pfaj-aidam and more than 
ifioo ph\TicaI therapy aide* will be needed tn 
mihtar> boafutala. At present there are fn 
thb country only about i 600 qualified phi**! 
cal therapy tedmidans to take care of cryflUu 
need*. Tbe« was a ibortagc of «ocb worker* 
pricFT to the war and jlnce Pearl Harbor the 
need for trained medical ipeciallsts tod trained 
tedudoans m physical thcrapi has become 
e xtra m eh acute 

Plans have been de\'ckrped for the training 
of a certain number of medical ofliceta to con 


dttct mlHtary pbj-iical therapy department*, 
and a number of achoola for phitical ibertpy 
fcdmldana are in eiistetice The great need 
St the momeot h to obtain a mlBcienl number 
of qualified ttudenU for both conries. The 
Surgeon General • OfBcc b now axaigning ac 
Uw and rettTTt medictl officer* interested fn 
the rabjcct of phyticaJ medicine for special 
tralnlof In the field and any medical officer 
who tj Interested h wch training thould coa 
aolt the Office of the Surgeon GencrtL The 
phj-akian who b not a r ea cne officer and who 
desires such aervice ahould make appGcatioa 
for it through Procuremetit and ^aslgnment 
Service for J’hyiidaaa, H ashlngtoo D C 

The technkians who are bdng trained la 
emergency courses should now be dran fren 
the acfaoobi for ph>'slcal eduatioe througbeut 
the coQstry and from the coOtgrs of Eberal 
art*. The Anny has ejp r tmd It* p rafH en ce 
for female pbjilcal Ihmpy aWa, and any 
)'Oimg woman who b a graduate of an ap- 
proved coUegt of pfayncal edacatinn or who 
has had two year* of academic coikge work. 
Including courses in phytics ahd biology (n an 
approNtd coikge la diglbk for tdtniwloft to 
most of the approved achoob for phydeal 
therapy technidanx. 

The >oung women of the country she are 
desirous of aerviog their country aad *1» 
have the training which haa been meodooed 
ahould be urged to conn turn kate with the 

oearest acbool for phymal therapy tech otrb m 

and attempt to rrTlTe the neermry training 
In order that they may aerre thb imneodoo* 
need In a recent official coouiiBiikali» ap- 
pcara the folknring ftatcnwnt ^\Tih the 
great cipauikm of the Anny and the 
of the required number of Pt>'»ical Ther*^ 
Aides, aomething must be done and 
done fanmedlately The tchoob for phj 
therapy tedmkian* which hara hreo ^ 
proved bv tbc Couaefl on Ifcdical Edt»coti« 
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and Hospitals of the Amencan Medical As- 
soaation and which, therefore, are the only 
ones which are acceptable to the Office of the 
Surgeon General are as follows 

Name and location 

of school Ulcdical director 

Children’s Hospital, Steele F Stewart, M D 
Los Angeles, California 

Stanford Univcrsitj, W H Northwa\,MD 
Stanford Umversitj , 

Cahforma 

Walter Reed General B A Stnckland, Jr , 
Hospital, Washington, Capt , M C 
District of Columbia 

Northwestern Um\ersity John S Coulter, M D 
Medical School, 

Chicago, Illinois 

Bouve-Boston School of A.rthur L Watkins, M D 
Physical Education, 

Boston, Massachusetts 

Han’ard Medical School, Frank R Ober, M D 
Boston, Massachusetts 

Boston Unisersity, Sar- Louis Howard, M D 
gent College of Phj sical 
Education, Cambridge, 

Massachusetts 
Posse Institute, Kendal 
Green, Massachusetts 

Mayo Chnic, Rochester, Frank H Krusen, M D 
Mmnesota 

St Louis UmversiU Alexander J Kotkis, 
School of Nursing, M D 

St Louis, Missoun 

Uruversitj of Buffalo George G Martin, M D 
School of Nursing, 

Buffalo, New York 


Hospital for Special Surg- Kristian G Hansson, 
cry. New York, Neiv M D 
York 

D T Watson School pf Jessie Wnght, M D 
Phisiothcrapy (affil- 
iated with Universit> 
of Pittsburgh School 
of Medicineh Leetsdale, 

Pennsylvania 

College of William and Thomas Wheddon, Jil D 
Maiw, Richmond, 

Virginia 

University of AWisconsin Ernst A Pohle, M D 
Medical School, 

Madison, Wisconsin 

UnisersiU of Minnesota Miland E Knapp, M D 
Medical School, Minne- 
apohs, Minnesota 

The schools listed are equipped to tram 
students m phy^sical therapy’’, and they must 
receive an adequate supply In one of the 
avihan institutions of this country, approxi- 
mately a twelfth of the total number of 
patients receive some form of phy’sical ther- 
apy, in army' hospitals, the percentage of 
patients is even higher For example, it has 
been estimated that at the Walter Reed 
General Hospital in Washington, D C , ap- 
proximately' a fifth of all the patients who are 
admitted receive some form of physical treat- 
ment It is imperative that these needs be 
met Frank H Krusen 



THE SURGEON’S LIBRARY 


RE\TE\\S OF VEU BOOKS 


tnodera EnfEili « Un«>e»nCi«»t rttbmk 
I DO tbei tDcrdopedk o! epQcp^ tnaU 
tWwbffctiocwplrtdTcoDdyf.wrijTtif*- 
pif u &<n EfU fij CfTtbrat TW 

autbon, panlnl^T the ■nilor othor are net* 
aind tathcriht* h thtif nb}rtt, ad not oefr bare 
tbcT' diava gpem tMr own dudcal c&aterM and 
d p q faftga . tmt thry Ka t fredj o«ed recret and aa 
jl^rrfiaUedaUlnmuaiijotlinhaporunt ioaim. 
Tbe btk Um booi. not orrravc anr pbr 

ddan, ^liQeit blcLdeed Kboi^y treatotrat d aa 
CTU^Tt aobh^ yet Uk DO wbe baa it bees prepared 
aokly for me brteOectaaQy eUte It b a pnctt> 
cable rcadabte book, ao arranted aa to aabfect 
maUrr that eneb tcf^ b broken doirt into dsple 
enm p oneau, dbma^ to (be poiot of daxiry «4tb> 
oot orerfall «ietaiL and fredy enUrenal br a arefl 
adected cbolce ol dabal Qlaatratiafti. 

ilaer cocaraettiy eaed npranloaa and aaeaei ol 
epOeptuom pJ!m<neea an dedned vitb dmpQdty 
capedaDy la Cbcpter IV dtafiAf vitb *iti8aT« 
Pattern. Tbe a tbon beUeve that la tbe atikt 
aenae ol Ibe word tboa an do extrtcerebral cagart 
ol epOepsy «Uch doetK they de&oe dopl at 
evran oe aboonaal Bevo^ dbdurte. Tbey 
do b e C gr e that rarioea atracerebral dbeaae atatea 
BUY caoM epOeptr tbroueb laterferaice *itb cm- 
brat dmlatkw or tbroo^ an eHecl ra cer^ral 
artabotbm or foasedoo. 

\ loof aod veQ written chapter on (be oae «l 
ebrtrpeDcrphaioKnpby by Herbert II. 1 ^er b 
lodaded Kecocamaf (be rapidly c)>aa<mg atataa 
of tbb dksswauc i iroccdo c me aatbor TeaCMtca (0 
out tbat tbe dectmocepbakifram cannot be 
depended ttpon toprea cerUuidkfnoofi ol cCnlcal 
epflrpfy witboot the aid ol other data, and, tbera 
1 no riniJe pnitfin 1 electrical aclWn ol tbe beam 
wiuch b patbocoofDowk ol that ouOy awndefrd 
aa dkipalbic' diaorder 

Tbe ebapten 00 tbe yarion forma ol treatmeot, 
faaciodbt tbe aatbon laniical coetbodi, arc «(bil 




to the pbyafrian directly coccmcd Itb hb ow* 
(pOrptic pndesta, Tbe rebth- merica ol broaddea, 
pbeooharbttol and dflindn, totrthet xlth aanr 
othc fon» ol medlcil treatment, ate rwe«entfd. 
Tbe dbenadon d aoryfcal treatmeai WndM itb 
n x f Tcr i hfidatu, hdtata (be aacce^ and fa/lare 
to ba eipected by wich tEcrmpr as etemptlfted by the 
Uij* rpJrw aeriea of Die iloeitml Nrorolotical 
lostlmie. 7 a IntcSfcnt and te e ce wf ol maiiate' 
ment ol tbe epGeplic mao oc woreaa ai a member 
of aodety («Wd» moee HLd tban not h tcW f nn- 
dcntaAdtfif aod toferaoce) Ii frtal teat ol 
one abdity t treat tbe rpQcptic atate. 

Jew Murrr. 


APfftO\JMATEL\ iSftT per cent of pitwnta 
r^haro ao densoostrable pbyalcal bodh^ 0 ( dn 
Int arc all eosplarDta or aymptoor. With lo* 
craaaed raipbaiia Dpoa tba pathoceocala ei dattte 
and with adta m ea la tbe uo ca bbontoiy pro- 
odnrratbeTal ol tbe bitarpeetitloo of trra^eais 
baa bra abdeTauleMied 
1 5y«^(nu M Zbapwiu tbe aother (frr< Mr 
aUenda to irtaptocoa neoonlered to (Eni^ aetfi- 
daa. b altetsptlaaadet be aci^ftbmiln.lbe 
book h not pe woa ad and cretilaa ootbtaf Kw 
Co tbe coelruy cymptneu art toterpreied to 
cDBdae and praoiaU manner bat to the Giibl d 
receat Kies dik aod ebska) Imried^ It ttome 
breeily mako It easily oaable 
Tbe ebapter 00 dktaibaacee la a eaa a t l rw h t4 
partloalar ralae and rfl prreenled. Here the 
a tboT to araantraf (be cooimoneat and o/((W the 
pMiat Qhiftrt raaptoma with |ood c Ca lcal teww 
KxceplioQa inJ^I be taken to tome ol the ri^* 

E wed. For eaampk In dtoeaWof ptrcviW 
It » atatrd that, “pain tto to perfcarltol 
» ja iaca/fcel to the peiicardhm. 

TTria book wiD be el area led aeniert ibeitwkat 

ol pbycical dia»oo*a. To the dinteiaa k J •rrrr 
dJmttha t taalyat more carefoDy tbe }■?• 
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